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Table 1- Physical and chemical properties of field’s soil

S Gas I olge

%) el yhud Ly

SB sl Calan S gueols
Depth of S ;14 pH Organic <] Zn Fe P K Soil Cd
soil 6 le Matter é"’"ﬁ :
(cm) exture (%) EC(dSm)
(mgkg")
0-30 Clay 7.51 0.89 2.87 1.82 12.1 8.1 175 0.85
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Table 2- Result of analysis of variance of measured traits affected superphosphate triple and
biological phosphorus fertilizers

7 A}“b)w é.’.‘o)éd.;‘éé‘u\af “|~>J|}‘°u)5 5;5'10‘)"‘”

s e i Head 1000-seed  Unfilled
S.0.V. @b ea No. seed per head SeC e
df diameter weight seed

(Replication) ,I,55 2 8.94™ 3606.92™ 14.22™ 17.66™

Superphosphate Sliwsdpgw iy 23.17* 108641.59™ 108.48%* 136.77%*
triple (S)
Hond (o § 395 .
Biological phosphorus fertilizers 2 12.33* 83088.59 71.33%* 123.63**
®)

S x B) blio wl g 4 3.26™ 289.03"™ 18.65™ 22.43™

(Error) Uas 16 11.03 10138.92 95.33 45.46

(C.V.%) &l s g - 6.35 11.75 3.57 10.16

Al oo o )s S g ezl mhaw (o s s g s g e Dglis KLy oS Sy s g % DS

ns, ** and *: no significant, significant at the 5% and 1% probability levels, respectively.

Y Jguz alsl
Table 2- Contimued
o a0 5 Sos o phgy clile  wils gaeols clile P "'““’éeedm
S.0.V. @l Mé_ r?eerijtr(;ltli N Seid ngr;tliugl Phosphorus
df Seed yield conee ° conee ° concentration
(Replication) ,I,55 2 35224.83™ 16.33™ 0.316™ 15114.82™
Sl g ‘P" 2 142038.40%* 270.78%%* 18.426%* 117019.41%*
Superphosphate triple (S)
i (i3 395
Biological phosphorus 2 84083.11%** 105.91%* 8.683%** 51054.12%*
fertilizers (B)
S X B) Jslie &l 31 4 5290.69" 22.57" 0.226™ 1191.59™
(Error) Uas 16 9520.73 24.032 2.025 8321.13
(C.V.%) &y s g - 5.42 7.48 8.27 451

Wl (o0 oy Sy gy Jleimd gl ol siee 5 e d Dol ik e e
ns, ** and *: no significant, significant at the 5% and 1% probability levels, respectively.
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Table 3- Mean comparison effect of different level of superphosphate triple on measured
traits

Geb kS b o &l slawy

& Lo Head als I3 39 S ol
Treatrr;ent diarfliter No. seed per 1000-seed Unfilled seed
(cm) head weight (g) (%)
Superphosphate triple (kg.ha') cliuws ygw Jud 7
0 14.15° 754.6° 47.84° 30.87°
50 15.70° 844.1° 50.74° 26.72°
100 17.73% 973.1* 54.75% 23.31°¢

5,05 0 b (5,0 e BB (aoy0 B Jlai o 40) Sl glasals siz g03] olol p oS pidn B> S (gl kngu,‘iL.a“
*Means in each column, following same letter(s) are not significantly different at 5% probability level by Duncan test.

Y Jous aslol
Table 3- Contimued
) Wls s alo (pq, cdale &S oS cdale 1o i il
b )low S . Seed oil Seed cadmium
eed yield - . Seed Phosphorus
Treatment -1 concentration concentration . -1
(kg.ha™) (%) (mg.kg') concentration (mg.kg™)
Superphosphate triple (kg.ha™") cliws pguw Jus 5
0 1696° 30.01°¢ 2.19° 497°
50 1766° 35.34° 2.9% 589°
100 1940* 40.98* 4.78% 629°

5,05 0 b (g0 e BB (aoy0 B Jlai! o 40) Sils glasals siz g03] Lolaol p oS e B> S (gl kngu,‘iL.a“
*Means in each column, following same letter(s) are not significantly different at 5% probability level by Duncan test.

W) 6]5 o)‘da‘ Slhs » )M (5““‘)°9S calise C?“a"‘" ).o| u,&;Lm MLM—T' Jg»\-’”
Table 4- Mean comparison effect of different level of biological phosphorus fertilizers on
measured traits

BT Sloc . S Lale oo yomd
Gab i Al ol als olie ’ . u-‘S). P &ls
Lo Head &by 1o00. S s o Seed Seed
Treatment diameter N, seed seed Unfilled Seed Seed oil cadmium Phosphorus
(cm) : . o yield concentration . phor
per head weight seed (%) (kg.ha') (%) concentratllon concentration
@ i (mgkg™) (mgkg")
Found (w3 395
Biological phosphorus fertilizers (g.ha™)
0 14.25° 793.6° 48.12°  31.15° 1739° 32.62° 421° 490°
100 15.71% 810.4° 49.95®  25.11° 1751° 34.45° 2.90% 581°
200 17.28 967.8 54.11° 23.05° 1912° 39.26 2.29° 622°

35l 00 b (g0 sire B (aoy0 B Jlis! s 40) Sils glarels siz g05] oluoly oS jide B> S (gl ‘_;L:a&,.iSL:j
*Means in each column, following same letter(s) are not significantly different at 5% probability level by Duncan test.
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Abstract

The high cost of chemical fertilizers used in agriculture and the environmental
problems due to their use reveal the need to reappraise conventional plant nutrition
practices. Integrated use of biofertilizers combined with synthetic fertilizers is one of
the essential sustainable agricultural strategies. To this end, this study was carried out
by using a factorial experiment based on randomized complete block design with three
replications at the experimental field of Islamic Azad University, Ahvaz Branch during
2018 cropping season. The first factor was different amounts of triple superphosphate
fertilizer with three levels (0, 50 and 100 kg.ha™) and the second factor was phosphorus
biofertilizer also with three levels (0, 100 and 200 g.ha™). Result of analysis of variance
revealed that the effect of different levels of biophosphorus fertilizer and triple
superphosphate on all measured characteristics were significant but the interaction
effect of treatments was not significant. Based on the results of this study, the highest
seed yield, 1000 seed weight, seed oil percentage, head diameter and number of seed
per head and lowest empty seed belonged to the use of 100 kg.ha™ triple superphosphate
with 200 g.ha” biophosphorus fertilizer. It seems triple superphosphate fertilizer to
increase the concentration of soil cadmium by 54%, due to its impurities, including
heavy elements, but increasing the levels of phosphorus fertilizer in the soil reduces the
concentration of cadmium by 45%. According to these results, the application of 100
kg.ha of triple superphosphate and 200 g.ha” of phosphorus fertilizer per hectare,
compared to other treatments, may increase seed yield and absorption of elements of
sunflower in this region.

Key words: Biological fertilizer, Chemical fertilizer, Contamination, Head
diameter, Oil concentration.
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