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Table 1- Phosphorus concentration as affected by tillage methods in different soil depths
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Tillage methods  Depth(15-30 Cm) Depth(0-15Cm)
Py o a a
(Conventional) 742 7.48
59815
e 7.14° 8.07°

(Reduce till.)

55185 2003y Jlos rdanw )3 ,50185 L 6 o sime (6lel MBI gy )3 S pttia By (bl (slogSilee
Means in each column followed by similar letter(s) are not significantly different at 5% probability level
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Figure 1- Effect of fertilizer rates on Phosphorus concentration in 0-15 cm depth of soil
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Table 2- Phosphorus concentration as affected by different fertilizer levels in 15-30cm depth

S35 Lol fh il
fertilizer levels . 1 ..
) P concentration (mg kg™ soli)
75 6.96"
100 7.07°
125 7.81°
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level
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Table 3- Phosphorus concentration as affected by different fertilizer application methods
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(Fertilizer application methods) Depth(15-30 Cm) Depth(0-15Cm)
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(];;r‘f;) 6.55° 7.22°

25,105 b y3iy Jlain] gans 53 150050 b (6B sine 6ylel BT g ym 5 S yndie By > syl (slo Silie
Means in each column followed by similar letter(s) are not significantly different at 5% probability level
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Table 4- Tillage methods X fertilizer rates x application methods interaction effects on Phosphorus concentration

(s i)
P concentration (mg kg™ soli)
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Treatments
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Depth(15-30 Cm) Depth(0-15Cm)  Application methods Fertilizer rates (%) Tillage

8.36° 6.74 (Surface) s
7.61°%° 6.94 (Deep) ies

6.02¢ 6.35¢ (Band) )y B
7.41%° 7.43 bed (Surface) s

6.04° 8.64 ¢ (Deep) ios 100 .
6.97° 6.89 (Band) o) (Conventional)
8.98 * 8.71%¢ (Surface) o
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level
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Figure 2- Effect of different tillage methods on corn yield
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Figure 3- Effect of different phosphorus rates on corn yield
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Table 5- Corn yield as affected by different P application
methods
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Means in each column followed by similar letter(s) are not significantly
different at 5% probability level
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Introduction

Phosphorus (P) is an essential element in crop nutrition, which can be growth limiting or an environmental
contaminant, if present in excess. On the other hand, tillage practices have a direct effect on behavior and
availability of soil P. Since, application of different tillage methods lead to different patterns of soil phosphorus
distribution, hence P fertilizer needs and P availability may be different in tillage systems. Researchers have
found that the effects of tillage on P stratification depends on soil texture. Kimmel et al. (2000) reported that
total P losses were significantly lower for NT than chisel-disk-field cultivator and ridge-till. Bahgar et al. (1998)
showed that higher levels of P fertilizer improved shoot, root growth and the uptake of all nutrient elements in
No till system. High levels of P also significantly enhanced the uptake of all nutrient elements except Zn and Cu.

Materials and Methods

This study was conducted in Darab Agricultural Research Station in Fars Province, located in the south-
western region of Iran (28° 47°N , 57° 17 * E ; 1120 m above sea level). The soil texture was loam. The
experimental design was a randomized complete block with split factorial arranged in three replications. Tillage
methods were main plots in two levels: conventional (CT) and reduce tillage (RT). Sub plots included phosphate
fertilizer rates in three levels: 75%, 100% and 125% of recommended fertilizer (P1, P2 and P3, respectively) and
P application methods in three levels: surface broadcast, banded starter and deep placed (M1, M2 and M3,
respectively) in factorial technique. Corn hybrid 704 was planted using a four-row planter with 75 cm row
spacing. Phosphorus concentration in the 0-15 and 15-30 cm soil layer and grain yield in the end of growth
season were measured.

Results and Discussion

Different tillage systems had no significant effects on phosphorus concentration in the 0-30 cm soil layer.
The results indicated that RT treatment had greater phosphorus accumulated in the surface soil (0-15 cm) and CT
system reduced phosphorus concentration by 7.2%. The difference in the P concentration between the two tillage
systems can be attributed over a greater depth under conventional tillage (25cm) than under reduce tillage.
Different fertilizer levels had significant effects on phosphorus concentration. In P1 treatment, phosphorus
concentration was significantly less than P3 treatment. The minimum and maximum accumulation of available P
was observed for 75 and 125% of recommended fertilizer in the 0-15 cm soil layer, respectively. The results
indicated that there was Non-significant difference between P1 and P2 treatments. Also different phosphorus
application methods had significant effects on phosphorous concentration. P concentration in surface broadcast
treatment increased by 11.2 and 16.5% as compared to banded and deep placed treatments. The different tillage
methodsx fertilizer levelsx application methods interactions on phosphorus concentration were significant. The
maximum phosphorus concentration were observed for RTx P3x M1 treatments in the 0-15cm soil layer and the
minimum occurred for the RTx P2x M3 and CTx P2x M3, respectively. The CTx P3x M3 interaction had a
greater impact in increase of phosphorus concentration. The results also revealed that different tillage systems
had no significant effect on grain yield. The most of yield was observed for RT system, although there was no
significant difference between CT and RT systems. Phosphorus management methods had significant effects on
corn yield. The lowest yield was observed for P3 treatment. The M2 treatment led to maximum grain yield as
compared with M3 treatment.

Conclusions

This study indicated that RT treatment had greater phosphorus accumulated in the surface soil (0-15 cm) and
CT system reduced phosphorus concentration by 7.2%. It also found no difference in phosphorus concentration
between tillage systems. Reduced tillage seedbed preparation method coupled with broadcast P application lead
to an accumulation of available P in the surface 0-15 cm soil layer.
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