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O ABSTRACT O

A pot experiment was conducted in a greenhouse at Tishreen University location.
The experiment included three soils differ in their chemical properties: 1) heavy clay red
soil rich in iron oxides; 2) a silt loam basiltic soil rich in manganese oxides; 3) clay red soil
rich in calcium carbonate (34.8 %). Treatments included application of different levels of
triple super phosphate (TSP, 46 % P,0s) ranged from 0, 20, 40, 60, 80, to 100, mg P/kg
soil were added to 0.5 kg soil. Pots were randomized in a green house, watered regularly to
maintained 75% of the water holding capacity. Sub-samples were taken from each pot at
times (0-30-60-90-120-150-180-210-240 Day). Soil P fractionation was only preformed for
samples withdrawn at times 0 and 240 days.

The incubation of the native soils led to an increase in available P in all soils after
240 day of incubation. The increase in extracted soil Pi differed mainly in phosphorus
extracted with 0.5M NaOH and 1M HCI. This may be due to variation in soil properties
and the range of TSP that was applied. Most of added phosphorus was presence in red and
basiltic soils were extracted in 0.5M NaOH. In red calcareous soil, added P was mainly
fixed starting from the application rate of 60 mg P/kg. Fixed P in calcareous soil
constituted 14.5% at the rate of 60 mg P/kg soil, and increased to reach 25.4% at the rate of
100 mgP/kg. These rates of P-fixation with Ca are higher than those fixed with oxides and
hydroxides Fe-P and Al-P.

There was a decline in the residual organic phosphorus forms in all soils and at all
different rates of TSP application. This was probably due to the transformation of residual-
Po into other forms of organic or inorganic P forms that are more available for plant
uptake.

Keywords: Phosphorus dynamics, Phosphorus Fractionation, Phosphorus Fixation,
Organic Phosphorus.
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Lmididl il e aill Al il sil) slad) lsd A0V edle il 8 Ule hab anall alsY o
il Ces (Ryan et al., 1985) aa¥) sk i o cdlelill 8 Jlall U, (Ryan et al., 1985)
siugl) a3t 30 S e cDle il o2
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aall 2lSl we Lpme hugill dagy g3 4ally dpaal olpenll Ll 8 535m pall dypamal) salall o LS
NaOH aliiue 8 jshusdll Clisd Gmns 22l Cun pun e ) JhaS pabiaed) Lleas agiallls
Gl sl Axdine lagel) Galaal Jie dypimall Ll GlSHie go Ahaipe S8 (goial) LIS 0.5V
Enay of Kadll (10 4l LS ((Sharpley and Rekolainen, 1997) tils Sl musiy ciliud cluasa JSil
A3 Lage lassel) pe g Tafiply Ll Glie b o gaesdl Pi el sl (e Pla)
el F e Wl i L 13ay ((Wang et al, 2006; Reddy et al., 2005) NaOH-Po I .8 ¢ i,y
siaasill (g dapid) 28LsY) A NaOH-PO J dlalall ol dad congli 388 30V o Jadipall (ggunal
3l Po Jl cilSye ellics . gl e 318/Pie 100 5 20 piikelaall 2 7.5 5 3.3 (e alill 7yl aay
Celi ) pmall gl gi o Glld adiny Cun Lidedd) ClighlEl) po Caufii 5 Cltine J&5 e L
Ji e lhaales oo sam Lelaays PO 1l culi€ e 4l b8l e uy W Jday (and Barberis, 2005
.(House and Denison, 2002) 4y Sxll ¢ laY!

Of Tangl aealy (gumal) 4l ¢ hpan) Lsl) cpalas il jstusill 06 die asl jeY) b cal
20) ZLaY) ssuse (s dysie L€ % 11.5 Jin Residual-P aial ¢jall aslsiall gl Joee
o palias) &I L4y5 4S/Paal 00 A8ls) (ssiuse die %7.9- ) ol Al o 385 5 as (0 3S/P s
O Gafiall e3all Gl EWsal Sigan (puiant agy 240 die TSP (e 2Ly cilygius 345 ae Residual-P
Residual-Po 4w ggaall ¢iall o 4 eVl (el 85 iy (3 JS3) @il JISEl slasly ) siu sl
Ol G asy 240 ax YP-z Ul ad ol 508 Lo ey (cuanill Cagyl aa daly ST gyal JaY
(2d538) elpeall A5
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(4Bl A B hesdl) ASsa 2

Gadlly Al e haal) (il b el g lef ailal muen (3 st 555 ol Aabl Al e
2 Al 45 3S/Pia 2667.4 250a; adise Walgina (6 Total-P KN ol miln o ol (uSail,
il Jstusdll e Wlsiae Wl (6 4 2 Jylaa) Al eheall Gl b aS/Pie 469.3 5 804.7
Sb o 3S/Pie 5.4 5 1.8 545l 38/Paa 23 568 (Resin—-Pi + NaHCO3;-MRP + NaHCO;-Po)
a Al dail Ca-P apudlSll GlSye pe Tadipall ol 585 L adiy WS L Il e ool
sle 13 (4 dsaa) sl e BulSlly Al eeal) sl 3 aS/Pas 170 527.8 4 43)a. 1183.1
Ll g sheal) Gl 8 Gl e J s Aahll Ll 8 dladly K0 %CaCOs3 dus ol Akl
@sind (A Bl e Wigiae b JEL AEHL siea o 2386 W LB A e b Ly (1 dss)
s GoST LS A€ Hpn Bysat e Sl il LSl eheall ol 4jlhe el gl e
) Jaa Ay sl 2ilSl o pal¥) 2ulST e Walsine QIS Apsm &bl 5 e cual I (1991) 48,
Al aaal) 2] Led ciliay Laiy . gl e o(as 30-0) daall 3 Gyl e %18.83 «%23.22
Dt G il e o KU saall e %3.61 5 %31.49 %46.88 (3)sliall ) ddysalls bysliiall
Aol Gl (8 8S aill o2a

388 (TSP) cliuugd yygud) slans a (puaail) jae (e g3 2405 0 Adei¥) B Al 40 3 uim;ﬂ‘ A4 Jena
ccpSe DAY clbagia A Al A5 3S/PEa 100 50 o g

NaOH -P NaHCO; —-P TSP
Total-P  Residual-P HCI —Pi (5P a) (5P i) Resin —Pi el <P
EPE) P PO T s e EPE () S
2667.4 1163.7 1183.1 10.7  286.9 1.6 7.5 13.9 0
2674.9 1013.7 1260.0 33.8 229.9 52.6 36.1 48.8 0
2697.0 1016.0 1267.8 31.1  226.9 60.7 40.9 53.6 20
2718.2 1012.3 1274.4 31.1 232.1 654 45.6 57.3 40
2738.9 1005.0 1275.9 33.8 238.1 71.2 50.4 64.5 20 60
2755.6 990.3 1279.4 35.7 2453 77.2 55.6 72.1 80
2777.1 976.9 1275.7 44.8 258.7  80.5 62.4 78.1 100

it ) asy 240 saals (2L Alelas) dyyshugd Al gl opa ) Al aiaat Cagyls

g ya s 2lCh Toan Tagpal stunsill maly (S5 bl Cum gl & st JIAT 8 daal
&) 286.9 e (Boyle and Lindsay, 1986) uxiall 1Sl s Al-P 5 Fe-P asialls aaall
S 1163.3 e (Residual-P) Ll colas & Lasiall ghugll 2 Load camisily s 4S/Pis 229.9
) V) paliiue A aalgid) Ul sdugdll 8 Ll &5 30y Al (4 Jsaa) 445 3S/Pae 1013.7
5 (S/Pae 36.1 ) 7.5 () NaHCO;-MRP 4y ciligg Sl Saliiuny (38/Pie 48.8 1) 13.9
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Oant as 240 am Zball el gaene 5Ss dllng ((5/Pae 52.6 ) 1.6 () NaHCO;-Po
e 6 laiar 3ab) oay 3S/Pie 23 5 45l 445 38/Pia 137.5

Gl e oF s (5 Jsan) bl Al 6 dahad) JIKEY) c gumall stunsill £558 Al e
Dstunsill Laee ) asandlSU ae Jagipall johugdll & S S Aa] dabiad) Al Al shudl) 3 dlalad)
O3S Va5 3pas Al (Residual-Po) Al cplee b il el 3 laalsie 0K Y (ol
Gl Sae iad sa cNVadl) el Gigan 8 Gl o alell g copantll (e as 240 DA g eV sausY!
Dstusdll 3855500 e Eh alias) Jaxy L (Eh daf (il ae (g9irae Lol Ao 53 (5 (salls 43530
Saiall e3all L sanlsiall (goanll il A€ 3 il o2 seda ety (Hu, 2008) dul b (sl
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b e S Al el 3SI5 e Ulsyl Residual-Po 1l 3 <l oda Caad)
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S gl bl alia) Juals (IS a8 Jaall 3S/Pie 65 eay (dla) 059) aaLall 4l
Al alee e O GA gamall st e B o Gf ki 3S/Pie 26.8 =Total-Po (seuasll
el b lelel S s Aygume JIEY Aala) LSV ag) dpare gya] JIKEY Jsas 28 Residual-Po
-(5d522) NaHCO3-Po

a3 240 ¢t () b LB Ll (B gadaad) ) shussil) £555:5 Jan
S ANAY cillasia b pll) Ay £8/Pia 100 50 G g5 5:S)5 (TSP) cliugd ypadl dlaw ga

Residual-Po NaOH-Po NaHCO;-Po Total-Po Syl TSP

(A &5/Pes) (&/Pés) (&5/Pés) (&/Pee) (e (R &Pi)
372.3 10.7 1.6 384.6 0
-29.2 33.8 52.6 57.2 0
-41.1 33.1 60.7 50.7 20
-8.7 33.1 65.4 87.8 240 40
-39.2 33.8 71.2 65.8 60
=79.2 35.7 77.2 33.7 80
-94.9 44.8 80.5 30.4 100

7 88.5 (ia cials Alle Aning o liall Al L) Cilimall shondll Gl ol Abl A g

s 3S/Pie 100 5 ¢80 60 40 20 sanll cDlalaa b Cilimall il e % 83.5 5 84.2 (81
(4 022 Bday Aal i AT JIE ) Glad) ghusdll e Lattia leja Jeat a8 elliyg . I e
62 58 54 Jiss NaHCO3-MRP ; Resin—Pi (pi<all b aalsiall (adlaal) el siusil) (S
e3al) o lal el eially Caliad) shusdll dalgs (358 28 13g0s iz el sussill & sana (0 % 67 564
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Al shussill (g0 Aatiie 315 Cpal Lovie 4l TGN A0 (3 Sl ghasil) 558 Ay aiasd
Ca—P osnulll) CilSye o Jsiugdll cudi o dae 53 )l il (8 (a5 48/Pie 40 520 Jaxay)
(A5 &S [Pae 100 LU 60 (a) ddlimall ysiussill < ana 5205 e oSlg o5 JS2) IM HCI 5 paliinudly
lajais oy lly 4ie Aygnnll GlSHally Apand) 2ulSY) Gline o sile S laalsie stusl) muay
Ab e ol aad muail cdpll Ailiadll jstusill ¥ axe 32L) ae B35 caniys 0.5M NaOH alasiuly
A 3S/Paa 100 A8l dlalas sic o spudlSI) as A yal)

raadSl) A0 B ) glusdll A 3

Logac Jshusill (o lgine (aliad (ool Lo 1305 sonsily Tl Wanans oy o Ll 2ndl) A3l 30y
Al SN gginalls 455 38/Pge 5.4 350m Y 2l P (IS 28 pumnil) U8 A€l A5l i g A5aS die
Dstusill e SH Wlgine 8 A ) A ol Ji @iy as aS/Pis 469.3 Total-P siull
Jolaas aadain) o (s2ly o guallSl ae Jadipall obugdl) JR3 381 (6 Jsaa) Aib ol elpeal) 2l 45l
iy aggall el paliiuadl sl K8 Wiy 3S/Piel 70 il dun jsiusdll JIKT 81 /M HC
Oo laS o gginn b b sl elpea A€l Al o i) e 31S/Paa 41,3 axdly (gsaanll
) s

Cpaadll ja (1o p2 2405 0 L) (o g lanl) Lyl Ayl b shunl) Aijad 16 Js2a
S KA cllagia b pll) Ay £8/Pia 100 50 O 75 SV (TSP) ciligd ygaudl dlaw ga

NaOH-P NaHCO;-P TSP
Total-P Residual-P HCI-Pi (5P i) (5P i) Resin—Pi a3l <Py
EPE) e Pe) T S o P ) S
469.3 252.6 170.0 11.7  29.6 0.7 1.1 3.6 0
470.2 239.2 121.5 31.0 46.1 12.6 8.9 10.9 0
495.0 239.0 122.3 33.0 48.2 21.1 14.9 16.5 20
514.6 231.2 129.5 33.0 48.2 28.5 22.4 21.8 40
534.4 229.0 142.7 29.8  49.2 34.5 20.4 28.8 240 60
555.9 229.0 146.6 35.3 513 33.9 25.0 34.8 80
578.5 226.9 148.0 44.3 523 36.5 31.5 39.0 100

JSal b c¥sat igan ) g 240 3aad Dughll dgass dpysugh Al (50 Al s ol i)
Lagipall shonsill 35 (bl ah ARl Qll L Jlad) s LS Aalial o Bal) o allimls Lol 3 sihusdl)
sy 38/Paae 239 5 121.5 ) 252.6 5 170 o« (Residual-P) _aidl siuslly Ca—P a5l as
ealiing A Aatial ehal) gn Ly daalie Slaidl s g5 sl e je 619 laiey (aleal
£S/Pie 77.1 532.4 lapuad Po s MRP 4y agseall Clsle (aliivues (POFMRP ciligy Sudls o)l
Ly 8 SV sl Legd QK AI-P 5 Fe—P (il o (1982) Hagin and Tucker i .(6 Jsas) 4y
.Ca-P Jgally 45lie (aliael 4y (alasl s & G5t ) @l b slen€ Giliadll s sl
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Eane o CulSs (TSP Ul (e A8l ilysione qaen 3 Al A5l o ) s sil) el Cluni)
76.6 <85.5 <100.8 <100.5 Ciline 58 Los dysie doi€ il Hoda Jd (o pabiaiad] Flall g il
Dstuagdl) £563 (6) JSA magy dai 3S/Pae 1005 80 60 40 20 ailay) cdledll 4 % 74.6
350 Laiy .(NaHCO3-P0) (s3ume (45 (NaHCO3~MRP + Resin—P) e (i dy5ie dpuiS Ciliaal
) stusdl) ol oY ag 240 ol 2alal) dlelae B FUall Hetugdll e Flie g8 L gsana ail o la))
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(A &/Pes) (&5/Pés) (&5/Pés) (&/Pee)  (es) (R &Pi)
20.2 11.7 0.7 32.6 0
-7.3 31.0 12.6 36.3 0
-17.5 33.0 21.1 36.6 20
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-38.3 29.8 34.5 26.0 60
-24.7 35.3 33.9 44.5 80
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