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Abstract

This study was conducted to evaluate the release of Phosphorus
available by application of organic and chemical fertilizers in
three soils with different values available phosphorus: very low
(S1), low (S2) and medium (S3), in each soil applied 50 mg of
phosphorus per kg of soil from sheep manure, municipal solid
waste compost and triple super phosphate. The amounts of
phosphorus were measured at the time of 1, 3, 7, 14, 28, 40, 60
and 90 days. The results showed that the impact of the
application of phosphorus fertilizer source was different on
changes in available phosphorus in the S, during the incubation
period. Even though phosphorus availability with the use of
triple super phosphate was higher than municipal waste compost
and sheep manure, but these differences are significantly
reduced over time. In S, differences in phosphorus
concentrations with the use of triple super phosphate and sheep
manure at the beginning of the period was 11.01 and the end of
incubation was 0.50 mg kg'. These amounts with the use of
municipal waste compost were 15.87 and 1.30 mg kg™ In S,,
sheep manure was able to released available phosphorus at the
end of incubation and was a suitable substitute for chemical
fertilizer to supply phosphorus for the soil. Phosphorus released
from triple super phosphate fertilizer was 12.88 mg kg' of
period time. With the use of sheep manure, was 12.70 mg kg’
of incubation. Phosphorus released in S; with triple super
phosphate was 25.51mg kg at the beginning of period and
19.08 mg kg at the end of the incubation time. These values for
sheep manure were 17.45 and 11.63 mg kg and municipal
waste compost 8.24 and 8.86 mg kg’ respectively. In the
greenhouse phase, plant total phosphorus concentration was
larger amount than other treatments in S,. So that the ratio to
treatment with sheep manure, 28.7% of municipal solid waste
compost, 15.7% and compared to the control, increased 21.2%.
Key words: Calcareous, Compost, Incubation, Phosphorus,
Wheat
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Table 1. Some physical and chemical properties determine the selected soils

Soil pH Pava. Ptot. EC T.N.V ocC Sand Silt Clay CEC
mg kg’ , cme kg’
dS.m’ '
S 7.9 13.2 677 1.22 28.32 0.87 30 52 18 17.30
S, 7.5 4.4 241 0.80 8.20 0.58 60 32 8 16.22
S3 7.6 84 330 0.70 7.40 0.96 58 34 8 15.97

P,v.= Phosphorus available Py,= Phosphorus total EC=Electrical Conductivity T.N.V= Calcium carbonate OC=Organic Carbon CEC=Cation Exchange Capacity
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Table 2. Some physical and chemical properties of organic fertilizers
K Zn

N Cu Te NO3
oc Moisture N- NH3 pH EC(1:5) Drop P tot Mn tot. Cd tot. Pb tot.
S ] tot. tot. tot. tot. tot. tot.
ample (1:5) dS.m-1 400°C
% mg kg1
Manure 1.14 16.85 4.37 0.0107 8.06 16.05 27.98 2.67 0447 484 118 257 10407 8320 2.1 28
fertilizer
1.67 21.82 1.91 023 1 12.1 34, 1.1 050 4 1370 392 13123 18.3 4. 200
Compost G 3 0.0 713 3 07 00 0508 33 70 3 836 0 00

oy ml
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Table 3. Means of te concentations of phosphorus by different sources in the incubation
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Figurel. The effect of applying TSP (triple superphosphate), SM (sheep manure) and MSWC (municipal solid waste compost) on
the changes of available P in S,
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Figure2. The effect of applying TSP (triple superphosphate), SM (sheep manure) and MSWC (municipal solid waste compost) on
the changes of available P in S,

534S s olas e s3] e slie g O gl 5O
AT Sd o i i Slhd s 25 SB
Gl 53 o S kS oS s YOIO) Olje a1y 0
0Ll 0> S S 2 p S e VAPA 5 050l 5STT 0L
i i G S 35S (gl polie cpl Ll oy
by CawseS 5 p SAS 5 p S e VNPT 5 VV/TO
SS9 a5 eSS 0 S ke MAP 5 AYE (600

(¥

e BB el lade Slejeys OLL 2 T S s
Sl S Ao s FY/VY Je s olewd g 5 558 L
Aoys FOAT (6 ed b CowseaS 5 duoys OV/5F
Y Sk s sl pials bl gl @
Jn s Dlid s 5 )8 ) 2 3550 Lol plal
sl 1y bt s eslizad LB jiud Ol op 2t
oslinal LB (6558 slajlag jo Sl g el
53 5 kiS5l iy Olild e s Lald

09> JSJJ d*ﬁdb) &:A.MJ}:&S )‘ j:":"':’ stj'f

14 28 40 60 S0
Tmeiday)

S3 s el BB ad o ks PMSWC) (5,45 Al co paS SM) ) gdiiw 855 (TSP) Je s Slad 5 g 5,8 J_J‘U - s

Figure 3. The effect of applying TSP (triple superphosphate), SM (sheep manure) and MSWC
(municipal solid waste compost) on the changes of available P in S;
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Table 4. Average measured characteristics of soil application of fertilizer sources (mg kg™)

g pot-'olS bu g i Cis 1olE JS jaud

mgKg' sl 5l g S s gpot'Kis o3 gpotl iy weS ks Sbgs

0.71339 0.2833 ™ 15.12 2.567™ 9.633 % SM

0.3600 & 0.1600 %" 6.22¢ 2.233 6.000 © MSWC

0.5400 < 0.2467 21.12% 2133 8.533 ™ TSP S,
0.2433 ™ 0.1433 ¢ 5.04¢ 1.767¢ 42337 COTROL

0.4700 " 0.2033 °* 9.977 2.733 9.733° SM

0.9933 0.3600 * 24.02 ™ 2.400 ** 7.400 ™ MSWC S,
0.3333 7 0.1433 6.08 ¢ 2.767° 9.733 ¢ TSP

0.6600 % 0.2300 17.29 ® 2.267 ™1 6.233 < COTROL

0.6000 %F 0.2767 ™ 9.93F 2.800° 9.267° SM

0.9267 ® 0.3500 ® 2591° 2.067 6.533% MSWC S
0.2067 0.1200 715 % 2.233 *d 9.533° TSP

0.7133 ¢ 0.2833 " 15.12 °* 2.167 > 5.200 T COTROL

(MSWC) (5,45 4l o 5aSSM) ) (s 58355 (TSP) oy 5 lid p gose ol jlad g I3 sine BN 0 a3 0L Jgdr 53 DLy b g > 3



YV 0,0, 5L ool b5 as g iluol;]

cl.:.»

ol Il slse JEAYVA g aln ol 5 e (sl
b ey 4 obe Ol o Sles S ol
2SS g e P 0Ll S pyle o S et
(g s b o8 (55, 5L2S

i O 3l Sz VYAS o o 3 B SSLL
Fro b S gbdle e Saees
Sl 3 oS sl arls 5 Sl Sk
o woslis 058 5 psle azme Olles oS>
DY =AY wmis (O)FY ol passl

Alos S s eald AYAY S 5
Olisl caS= 53 (6 aud (glas S Calisee olde 05958
N oosled N4 as Ol 5 S ke dee Olkes
FE-08 Slois

YA L Slalz s ey b G ol s 2
5 pohe Kol Glesle 3 i anlp oy JTosle i
o Foled O dle b mle 5 g5osliS 058
AYFY-AYY

52 p S i 5L Ll YA L sl 5 S (il
e i i (sla Lok Sl aslisl b Sl slesls
ol Y8 a5 S poke) Sb= sledass,
A=Y amis )

Gpae gy TV - (835,50 e g o3l doss
Span A Gy S s e hd 5 Sl S el
e e s Ol sl s eyind las S
N osled VY s 35S aig b as asbiohs of 5 S

35S CangeS 6 YAV L5 LS 5 S sl e
el 3 plend SbassS Cpms Olpe  (glides S
AU (55lES pske 5o tagn dlme glails )3
IV Sloio, ¥ ojle

Acharya, C. 1. and D. D. Reddy. 2000. Crop
residue addition effects on myriad forms
and sorption of phosphorus in vertisol.
Bioresour. Technol. 80:93-99.

Afif, E., A. Matar and J. Torrent. 1993.
Availability of phosphate applied to
calcareous soils of West Asia and North
Africa. Soil Sci. Soc. Am. J. 57:756-760.

Agbenin, J. O. and H. Tissen. 1994. The
effects of soil properties on the differential

S S s

o b 38 (B S w8 Sl B S e
oy Jsb s S oeslaad LB als )5
Ol sSS1 Glos 055 bl 53 3 S 0 gl 5SS
o IS s el LB il Olpe D
Jur Sl s pliand 355 4 S 0l 03 )8
SHhdsS 38 Glp e (pl poes oy
3 eS I glassS s i chale Gl ol
sl s Ol Ly ol s S sl 58
)JJ;LM.ZQ‘)@) ‘Jﬂ) doils s V.AL axtlae 390
Ol ) S s oS gl sS @ ooslize Wl
53 G AL CenseS 5 Gl S slas S sl
S R ki S oS gl Yo Y sl
Ol 3y aad el Sy ey by &S
Lilen (g3l s9d> U Al o L;T sl slas s
olins oS ks S e bt slasS
Al azsls JiE oS 5L s s jaud

J.l.)uﬂ Abwf.bi‘fl)b 5[.;5)'[.’:.; ))}ANW‘UJJ
cL:fJSJLJﬁJLiA S ) S NG s Ol
b ldze 5 )V S N0 Y 5 Y clas s
s 3l zin Y St s wlS hug old Ol
Olyee (p iy Gt by CspaS 358 350) 5T
21 sl Ol 5 ol IS el ol 5 S
sbols ple 5l VL slae s a8 Ll s
e Lol 5o 537 5V glass sl 0L (g5 S
357 5 AV s ol Ul 5 oS S e

ol oles



Jiao, Y., Whalen, J.K., and Hendershot, W.H.
2007. Phosphate sorption and release in a
sandy-loam soil as influenced by fertilizer
sources. Soil Sci. Soc. Am. J. 71: 118-124.

Khan, S. V. and M. Schnitzer. 1972.
Permanganate oxidation of humic acids,
folvic acids, and humins, Exteracted Ah
horizons of black chernozem ablack solod
and ablack solonetz soil. Can. J. Soil Sci.
52(1): 43-57.

Kuo, S. 1996. Phosphorus. p.869-919. InD.
Sparks (ed.) Methods of soil analysis. Part
3. 3nd ed. American Society ofAgronomy,
Madison, WI.

Kpomblekou-A, K. and M. A. Tabatabai.
1997. Effect of cropping system on
quantity-intensity relationships of soil
phosphorus. Soil Sci. 162: 56- 68.

Kuo S. 1996. Phosphorus. In: Sparks D.L.
(Ed.), Methods of soil analysis-Part 3.
Chemical Methods No. 5. Soil Science
Society of America and American Society
of Agronomy, Madison, pp. 869-919.

Laboski, C. A. M. and Lamb, J. A. 2003.
Changes in soil test phosphorus
concentration after application of manure
or fertilizer. Soil Sci. Soc. Amer. J. 67,
544-554.

Leytem, A. B., D. T. Westermann. 2005.
Phosphorus availability to barley from
manures and fertilizers on a calcareous
Soil.. Soil sci. 170: 401-408.

Mahajan, A. and Gupta, R. D. 2009. Integrated
nutrient management (INM) in «a
sustainable rice-wheat cropping system.
Springer, Distribution rights in India:
Atlantic Pub. & Distr. (P) Ltd., New Delhi,
India.

McDowell, R.W. and A.M. Sharpley. 2001.
Soil phosphorus fractions in solution:
influence of fertilizer and manure, filtration
and method of determination. National
Center for Biotechnology. 45(6-7):737-48.

Mkhabela, M. S. and P. R. Warman. 2005. The
influence of municipal solid waste compost
on yield, soil phosphorus availability and
uptake by two vegetable crops grown in a
Pugwash sandy loam soil in Nova Scotia.
Agriculture, Ecosystems & Environment.
106: 57-67.

Mozaffari, M., and J.T. Sims. 1996.
Phosphorus transformations in poultry
litter-amended soils of the Atlantic coastal
plain. J. Environ. Qual. 25:1357-1365.

phosphate sorption by semiarid soils from
northeast Brazil. Soil Sci. 157:36-45.

Akhtar,M. and S. m. Alam. 2001. Effect of
incubation period of phosphate sorption
from two P sources. Bio Sci. 3:124-125.

Allen, B. L. and Mallarino, A. P. 2006.
Relationships between extractable soil
phosphorus and phosphorus saturation after
long-term fertilizer or manure application.
Soil Sci. Soc. Am. J. 70, 454- 463.

Allison L.E., and Moodi C. D. 1962.
Carbonates. In: Black C.A. et al., (Ed.),
Methods of Soil Analysis- part 2. American
Society of Agronomy, Madison, WI. pp.
1379-1396.

Barrow, N. J. 1992. The effect of time on the
competition between anions for sorption.
Journal of Soil Science, 43:421-428.
Do: 10.1111/j. 1365-2389.1992. tb00148. x

Borggard, O. K., S. S. Jorgensen, J. P. Meberg
and B. Raben-Lange. 1990. Influence of
organic matter on phosphate adsorption by
aluminum and iron oxides in sandy soils. J.
Soil Sci. 41:443-449.

Bouyoucos C.J. 1962. Hydrometer method
improved for making particle size analysis
of soil. Agronomy Journal, 45, 464-465.

Chapman H.D. 1965. Cation exchange
capacity. In: Black C.A. et al, (Ed.),
Methods of Soil Analysis- part 2. ASA,
Madison,WI. pp. 891-902.

Delgado, A. and Torrent. 2000. Phosphorus
forms and adsorption patterns in heavily
fertilized calcareous and limed acid soils.
Soil Sci Soc. Am. J. 64:2031-2037.

Delgado, A., A. Madrid, S. Kassem, L. Andreu
and M. C. Campillo. 2002. Phosphorus
fertilizer recovery from alcareous soils
amended with humic and fulvic acids. Plant
and Soil 245:277-286.

Garrie, A MLaboski, J.A. Lamb. 2003.

Changes in soil test phosphorus
concentration after application of manure
or fertilizer. Soil Sci. Soc. Am. J. Vol 67.
Iss. 2, pg. 544, 11pgs.

Cong, P. T., and Merckx, R. 2005. Improving
phosphorus availability in two upland soils
of Vietnam using Tithonia diversifolia H.
Plant and Soil, 269: 11-23.

Guo, F., R. S. Yost, N. Hue., C. 1. Evensen,
and J. A. Silva. 2000. changes in
phosphorus fractions in soils under
intensive plant growth. Soil Sci. Soc. Am.
J. 64:1681-1689.



Y4 0, 5L oolicw] 5 pans g iludli]

Nelson D.W. and Sommers L.E. 1996. Total
carbon, organic carbon and organic matter.
In: Sparks DL. (Ed.), Methods of Soil
Analysis- Part 3. Chemical Methods. pp.
961-1010.

Smith A, N. 1996. The supply of soluble
phosphorus to wheat plant from inorganic
soil phosphorus. Plant Soil. 22: 314-316.

Thomas, G. W. 1996. Soil pH and soil acidity.
In" Methods of soil analysis. Part3.
Chemical methods" (Ed. DI. Sparks). pages
475-490. Soil Sci. Soc. Am. Madison, WL

Vanlauwe, B., Diels, J., Sanginga, N. and
Merckx, R. 2002. Integrated plant nutrient
management in sub-saharan Africa, from
concept to practice. CAB International,
Oxford, UK.

Whalen, J.K. and C. Chang. 2002. Phosphorus
sorption capacities of calcareous soil
receiving cattle manure application for 25
years. Commun. Soil Sci. and Plant Anal.
23:1011-1026.

Yang, J. E., C. A. Gones, H. J. Kim, and J. S.
Jacobsen. 2002. Soil inorganic phosphorus
fraction and Olsen-P in phosphorus
responsive calcareous soils: Effects of
fertilizer amount and incubation time.
Common. Soil Sci. Plant Anal. 35:855-871.



