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Table 1. Determination of inorganic P fractions by modified Hedley method (13 and 17).
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Table 2. Some physical and chemical properties of the studied soil.

Sl S Sl S
value property value Property
11.2 CN 8.0 pH (1:2)
oslazl LB 9 :
360 b ol ] 0.18 ES(/l'z)
available K (mgkg ) (dS/m)
oslea] LB jans
20 HASE A ] 15.8 CIE?( |
available P (mg kg™) (emolc kg™)
329 J A ] 40 o
total P (mg kg™) Sand%
oslal LG el
0.37 e J8 50 ] 28 :
available Zn (mg kg™) Silt%
oslal LG
0.27 Sl JiE e ] 3 o
Available Cu (mgkg™) Clay%
oslizal LG oal
32 e B8 o ] 34 CCE%
Available Fe (mg kg™)
oxlizal LG ol T
360 A S ey ] 0.45 S s
available K (mg kg ™) 0C%
11.2 C/N 0.04 N%
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Table 3. Results of analysis of variance of the effect of P fertilizer, sewage sludge and their interaction on P
extracted by Olsen (P-Olsen) and CaCl, 0.01 M (P-CaCl,) and P-fractions in the studied soils.

(Mean square) Sle o ke

1 . el
. oAl 4 Jrate 5wl
J sl il = i S 5 sl @3l jgaodv
o P Residual P ("f“‘ls ety D Soluble and P-CaCl, P-Olsen df e
Organic esidua Fe - Al h ble P
Ca bound P exchangeable
bound P
e 2 8 L-Nn;
2212%%* 2338%* 564** 46.3%* 58.8%* 0.16%* 211.8%* 1 A bt 2
P Fertilizer
. s -
249%* 338.5™ 1664** 1331** 307.8%* 0.79** 1954** 1 : o
sewage sludge
X o it glort 355
417" 527™ 510.9% 3.55™ 23 0.05%  0.75™ 1 L
P Fertilizer x
sewage sludge
o
30.29 101 85.5 1.3 0.46 0.005 15.73 8
error
Ol s 5
73 6.6 5.4 2.8 49 13.4 9.1 e
CV (%)

.)‘Jwew\ﬁ‘;w\‘ﬂ)é\)OJL‘;:}‘CEM)JJJW\.‘”;JJQHSJ ¢

™ * and ** non-significant, significant at P<0.05 and P<0.01, respectively.
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Table 4. Mean comparison of P extracted by Olsen (P-Olsen) and 0.01 M CaCl, (P-CaCl,) in the studied soils.

S IS - i sl = s
P-CaCl, (mgkg™) P-Olsen (mg kg™) .
_)AAA.?
_ AR WAt _ (AR WL R R
oke ) o s ) o P (mgkg")
Sewage sludge Sewage sludge
Average Average
1 0 1 0
0.40B 0.59° 0.22¢ 39.25B 51.77 26.74 0
0.64A 0.96" 0.31° 47.66A 60.67 34.65 50
Sl
0.78A 0.26B 56.22A 30.69B ok
average
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The means with the same letter are not significantly difference based on the Duncan’s Multiple Range test at 5% level of significance.
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Table 6. Results of analysis of variance of the effect of P fertilizer, sewage sludge and their interaction on
maize indices.
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Table 7. Mean comparison of maize indices in the studied soils.
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Table 8. Correlation coefficients (r) between available P and P fractions in the studied soils (n=12).
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Table 9. Correlation coefficients (r) between maize indices and P fractions (n=12).
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Abstract

Background and Objectives: The deficiency of available phosphorus (P) is considered as a main
problem in Iran’s soils. In order to increase the available P, chemical fertilizers are used. However, P
in chemical fertilizers are transformed into less available forms over time. To improve the efficiency
of P fertilizers, organic amendments could be effective. Sewage sludge contains an abundance of
organic matter and nutrients and is used to improve the productivity of farmland and enhance yield.
This study conducted to investigate the effect of the interaction of sewage sludge and P fertilizers on
availability and mineral of P and maize (Zea Mays L.) indices in a calcareous soil.

Materials and Methods: This study was conducted based on factorial experiment in a completely
randomized design with 3 replications. The experimental factors were chemical fertilizer (0 and 50
mg/kg of KH,PO,4) and sewage sludge (0 and 1% w/w). The treated soils were kept in 80% of the field
capacity in greenhouse condition for one month. The maize (single cross 704) was planted in 3 kg pots
under greenhouse of Shahrekord University. After 2 months planting, shoot was removed and maize
indices (P concentration, dry matter and uptake) were determined. Also, after planting, soil sampled
from pots and the various fractions of P including (soluble P, Fe-Al bonded P, Ca bonded P, residual P
and organic P) and available (P Olsen and CaCl, 0.01 M methods) were determined.

Results: The results showed that interaction between P fertilizer and sewage sludge on P extracted by
Olsen method wasnot significant (P>0.05), while in P extracted by CaCl, 0.01 M was significant
(P<0.05). The results revealed that by addition the 50 mg/kg P, P-Olsen and P-CaCl, increased 21.4
and 60%, respectively, while 1% sewage sludge application P extracted by Olsen and CaCl, 0.01 M
methods increased 83.2 and 200%, respectively. The effect sewage sludge (except residual P) and
chemical fertilizers on all P fractions were significant (P<0.01). In addition, the interaction between
chemical fertilizer and sewage sludge was only significant on Ca -bound P (P<0.05). The effect of
sewage sludge on P fractions was more remarkable than chemical fertilizer and their interaction effect. By
addition 50 mg/kg P fertilizer, P concentration in maize and the dry matter increased 8.2 and 25.9%,
respectively. Similarly, in comparison with without sewage sludge, by sewage sludge application these
indices increased 4.9 and 194%, respectively. The interaction of sewage sludge and P fertilizers was
significant on maize uptake (P<0.05). The P uptake increased 32.5% in sewage sludge + 50 mg/kg P
fertilizer compared to 1% sewage sludge and increased 170% compared to 50 mg/kg P fertilizer.

Conclusion: The results showed that the effect of chemical P fertilizer application on extracted P by
Olsen method wasn’t related to sewage sludge application. In treated soil with sewage sludge,
available P considerably increased compared to treated soils with P fertilizer that could be attributed
to different impact of treatments on P fractions. Also, the effect of chemical fertilizer application on
uptake of P was related to sewage sludge rates.
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