11 S pole 0 55 o 5l

oLS 43355 5 S g pilols 5 conds iallie gome VA5 g s AL S

BT S Sy 55 pid oolistn] Coltl 1 0 phud (oilioad 395 9 CowgraS 509 GWiSod

Obiie Lo jaues g0 > Lo e (65l anbol

3,5 wels olBiils S cwiige g pale 09,5 JLoliwl coliwl o )| ol IS (ggomiils

oS

Ui pl 5l o aigh S Il ool 5 oldé olic oolaiwl colild sgy o aily o JT sloonsS #dlol
G Gi ol o Sol S Sy 5o jhd eolial Colll  ojhed plierd 355 5 CusgreS ays blie Sl g
(G ) 5 °) CongaS ross 5 (o TS 50 s 0,5 s D0 5 +) i plimsd 355 ol b 95516 alej] 50
FB 2l s 9 (6,100 SIS Lyl )0 59, Ve Soe 4 LS ol plol 1,80 aw b Bolai Dl 7 )b JJB o
baslie ;o colaiwl LB ,aud 0,55LS 10 5008 0,5 Lo 00 [l jo ol lid gl ol s cpdgl (g, 4y ool
Slade .l iolial as e A0 eolaiwl LB jaud ciawgieS soy9 oy Y 39938 b g iali8l s yo AY sgus el les
SE L alio ;0 olerd 5 SuvgeeS 0y ladgS bolie b ondjlos S 5o opudgl (o9, Lot glizel jaud
O SRy S NN NS e
sooliiul CuilB o JT 00isS Mol ¢y5umlisSSl 1 guuedS Wlods

doddo

ke b anslie b olS LS 0)00 aud (liee az STocal oS 5l 9y50 I3 pate e O3 5l S Shed
3ol Hlaie ((WYAY (0o, VL) 05 oo wgwons jLip polic s3> pate cpl Jb cpl bl o5 ol jolie Lo
Olnl 5o 0sdse o wilyyS GG sk ;0 g 5 iz Gl iiSly alisas ( Sol GLSB o d5zse Haud
Col jlodSs jlaws (Sal LS 0 jaud Col 5 s Sl Gliswe Sl o b auts 5y ol as s £ 5l
(S92 Sl ilugraS o)y (CemgeaS ¢ Sla Sl3sS 4 (S jsbar oo |y JTsloosT VWAV, Sen 5 0)55)
OYAY (a0, Y1) silio (8 e 5 Slin (i yolie S15 ) oo (Ko 4 Spud oS LSl 5 jossS
Pl I glaal (abolil b ruized 5 0ad S 4 ind 0958 cely alS Ll 5 JT slaogs o Sadlol
(McDowell and Sharpley, 2003) sas oo Lil38l ], S 0,0ud sla SIS

B yaud Olpss (Voo F) Pl 0gd oo o oolatul LB 8 O so 4 loy cudS L oolatnl LB jausd jlade
BB iolS S acn ,0 gei anlllas g ool adlsl )] 4 yaud calites polis a5 S o by by eolatal
ol bl ol samlice (eabadlsl pud IS woje £l i) adgl Slele o colanul LB ausd e o glala>dle
9 I ol b sl Ghe) b gl gl ljed Sl 555 A0 ) g 0adaBlal jand aspo VA oS sl plis B
nd g () CusgeaS 5 535055) I sloogS L oo jla (Sol S o oolitial LB jand (w2 o (V1Y) S
5 o5 55 o L S s eolinad BB id cosillss Sae il b oas wmals by KHPOs g ) sboows
28l alS gl e jsb 4 (plend

Ol S5aS ez sl aliond @boosS 5l sslitul 4 s« Sal S s eolitul b jaud oS Jade 4 azgi b
ol g e oslital BBé IS5 @ (Sal oS 50 plard 055 gte Sl eadional iud (izen o)l 292
5 SL e and oslinal colls n JT sloosS 13b oKl ogdle a4y aili oo 2olS paie (pl b alal, 10 (Y game 3 Shoe
2 oshed gloond 355 5 CusgraS cay5 055 hlie | gy Ban b (g (al )00 297y ol abiwgy o i e
bl Sal Sl Sy 40 s oolil ol



11 S pole 0 55 o 5l

oLS 43355 5 S g pilols 5 conds iallie gome VA5 g s AL S

g, g olge

g diges .o plml g LBy 5 Jbro,lox bl jo yte ble -V Goe 5l Sal S S gy, g bz oy
PH 5 ailigm ogy 4 (Jlosle duoys (yiagyaud by dr Sl s 0 031 500 (550 Jn ¥ ST 51 5 osS (St
LPWPy FC (s (S @ Ol ) & ¥ ojlac 0 (EC) oSl colan collB (S @ O ) a0 ¥ ygniliwgun 5o
A (6 S o;lail (Murphy and Riley, 1962) oxew S, bg, L 5 (and Sommers ,1982

).é.w.é ‘LS” LSOOLA ‘““"”5"“5«5")5 L u] \ L I\ O)L.a.c L EC ‘pH 4.Lo.> )‘ W}uo.f )9 dlﬁ‘;).sj k5>f O
(KUo, 1996) s (5,503l <y Sl 5 G008 1 el b JS s Jladie g ((pdgl og,) ooliiwl LB

L dolas SLlS ,b B ,o eS8 & ygo 4y slSlS Layl 15 o solitul b aud 5 CovgnaS oy 51 iales]
lard 355 ol pss bl 5 (G woyd ) 5 0) CesspaS cays gabae (Jsl Jole Ol o a5 0k 12l S5 e
F sl SleolS o el o 485 I o (KHIPOs ploors 355 i | )55 53 5o 00 5 +) s
oolawl JB ,aud s 0 0killem ac e cod b gus L AldS 0 0le V) i 4 bS8 S g0 S 6, 5elS
oSiln amglie 5 plonil Bolas SLalS )b B 53 9516 iale3 g il ly 40505 a5 Sl ol g
58 ey 5l eolaiul b (g kel sla bl ase 08,5 & jao a0 0 O Jloisl mhaws 10 5 (S5l glaialoaiz (9031 51 salaul b
& bl Statistica 8.1 (s Lol

Sk ooz opl ls @ 4z b clond ools plas ) Joazr o aslllae 890 CengreS (c0)9 3 S la Sy (F 0

Dy doyd VY edS Gl )T aiojd g i jewd INVAY S EC g AL Ll PH 6)ls g o9 (S5 oot Sl S

DA Ll 065 el oS clam ol g il VIB U ol pH sls 2ok ol 5 o0 ool CamgeaS a5 355
ol TS 5 S how AVY 55 IS iy 5,317 5 T esle ot kBl et mtosoom

anfllae 3)90 CawgaaS 0y9 9 S b Shg (> p ) Jou

[ERIN: Tool.a . .
s B2 cco, L e, TR EC
ool ) . PWP/. FCy. pH
(mg/kg) ) (dS/m)
(mg/kg) Loy
I SYArd \E <IYA Y \vidd VVIAY vy YA f. <[YAY A S
fY-0 INA \# - - _ _ _ _ N /o 09

G35 gl elely ccaol ool ools L ¥ Jga jo colaul LB yaud o bliie o Lol Il (oSl anslis
9 JlEe Sl a5l o 0g o s wopd Sy e o eslanal BB jaad p hed 5 CewgeS oay9 Sl bl
5 S st (9mmlisSil S 5 03litd HB iy jincd loanosS 5 Cangea

ot b il ;5 oolisid LB o 0 55LS 18 b 0,5 Lo B0 ot 5 3 51 g 35, T ls ol
ol 8l 0,5 eS8 0,8 e FVTY woolatl LB jaud CavgreS o9 Sy ) 599381 L g iol38l as 1o AY sga> walls
dolin 10 oliond g CangroS soys 0gS bglia Londs jlos S o cpudgl (g, b oo zly5uinl jaud jlade sl
.(Halajnia et al, 2009) cdl jisl38l oo )0 OA 0,0ud Hleard 355 L ol jor oo jlad S5 L



11 S pole 0 55 o 5l

oLS 43355 5 S g pilols 5 conds iallie gome VA5 g s AL S

Oyl 093 Jobo 50 (5 9leS 50 0,5 (o) oolistusl JB youd 2 olio (puSileo- ¥ Jgur

(1) CesgeeS 5253
) . M/kg) ,as
AT FAIVYe YA/- AP
\Ailzca 0+ IAY? YA/£5° b
7184 va/vyB

F=visv™ e 51 (Vg A) = YYIFY™ ais SIF (V5 A) = $V/0 A% cigaS )9 i)
A oy O gl 33 Sl (glaials siz aesT 5l eolaial b o ae BN AL ailie 55 9 SrsS By,

g Q)J)lsl)05)LC4.:gA.9L: w‘).‘a‘ Qo 40 OF oolawl L}JBJMWMQSA)B M)O\ S u}wl.:jxa‘ )‘ o oLot_ii

W28l Gl e, T Gl () 4 0ad (65050 jlas jaud (plend 095 g Sl Jand 0SSl e S e
Qo ,d AY oolaiwl LB ,aus ‘:A..;%.QSu_Aﬁ Hlad e S o G,L,.w 595 Byan by oS REXYPS ol ¥ Jga c.,l:.,
G2t cpl gl ey oy TY 4y i8] ) CanguaS coy9 Gy V L oad e Sy oS Jbjo il il
8l (6 i il Bl CavgraS o g ol yed dr yind olieds 565 ale3 015 51 0 and solitul culil a5 aas e lis

Shand S5 g sl i )b 1S Jgeme job 4 S ugege ails i s 5lwolil g 5l o S JTolge
i 5l glalimde LB e 6,leS5 Uls pedS 5 ponivasll sn] (sloyslS L ol e Lol cans o alosil o8 (500 s
lord 355 31 oolainl Sjse o a5 e o lid Sldlas yozxes (Siddque and Robinson, 2003) coul 1ls |,
Q) o jeud (angeS 5l osliul Ojge jo a5 Jl y0 e0g (LU aud) ol e cdl ol o el o0l
.(Yuki etal, 2016) ,.5 oo ;1,8 0,0,15 51 s (59, jo» (2,0 )0 oS aoml )0 00y Hll &g

(Delgado et al, 2002) wsis oo Sal slSE o ,aud ald (il coge @ltn gl sw 4 JI sl
oS sldisn b olaKe jo 1iud o )lagSs el o JT olge 5 ae 51,0 solatwl (VYA ()], Sen ¢ ,L3g,0) axas il58l
4 aslg o JIslge (Whalen and Chang, 2002) aes o ialidl S g jo 1) o] cenld colld 5 oo 555,
555 5 b b STy Gy 5 L s (isell Jol o 5 e sy b 555 S5 L s Bl 25 &5
v gl ol5T g aisl iol3sl ol (olp Hausd solitwl colB &> (4l oled o oS anles Jes u‘ﬂ Slawd GlS 5

COYA (g5l 5 Slysl s&5) clls salss 8929 S Jolows ;o jaud

&bw

(_ngsSlD)‘ L.'>->f )O JJLQ ).KL..M.‘! 9 OQLD.H..:‘ g.)-\? » u)l.ﬁalﬁ QJLI )M ).uL AYAY U" UL..MJQ‘ 9 & IR P M)?
A B YA oo X7 o)Lo.:: p.ﬁo)‘sé JLMJ Gb.a.la &vl.uos ‘_;))51....5 us.dslajl.c u’_ib]

Ol gy VAR g (68,040l 5.8 iugyo .z oLl iy yd g0 g oLl Sl 2z S Slin |z by
Slxao A ojleds F Jlo (5,0l g il aloe ()3 0, Sles QT Sl uS“J sl Qi LB jaud s
Youvyy

O g sald 858 J.».’U g Sol S G0 and eolitwl cublB s 3y, AYAY o o3ld (hie 9 oo SUosb (A
Ol 58S g le el § S el Glidss 55 0 .ol gl SB pole 0,55 uags SYlie dcgaze

casas Yo A olhes oRiils ol Ll (pie ola) S (ghsdlol> AYAY o oo Yo

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



11 S pole 0 55 o 5l

oLS 43355 5 S g pilols 5 conds iallie gome VA5 g s AL S

Halajnia A. Haghnia G.H. Fotovat A. and Khorasani R. 2009. Phosphorus fractions in calcareous soils amended
with P fertilizer and cattle manure. Geoderma 150: 209-213.

Jalali M. 2006. Soil phosphorous buffer coefficient as influenced by time and rate of P addition; Archives of
Agronomy and Soil Science 52: 269-279.

Khalid M. Ghoneim A. Modaihsh A.S. Mahjoub M.O. and Zekr M. 2013. Phosphorus availability in calcareous
soils amended with organic and inorganic phosphorus sources water, food, energy and innovation for a
sustainable world. ASA.CSSA & SSSA International Annual meetings Nov. 3-6.

Kuo, S. 1996. Phospourus. In: Sparks D.L. (ed). Methods of soil analysis. Part 3. Chemical Methods. Soil
Science of America. Madison. Wisconsin. pp. 869-919.

McDowell R. W. and Sharpley A. N. 2003. Phosphorus solubility and release kinetics as a function of soil test P

concentration. Geoderma 112.1: 143-154.

Murphy J. and Riley J. P. 1962. A modified single solution method for the determination of phosphate in natural
waters. Analytica Chimica Acta. 27: 31-36.

Olsen S. R. and Sommers L. E. 1982. phosphorus. In: Klute A.L. (Eds.) Methods of Soil Analysis. Part 2.
Chemical and microbiological properties. American Society of Agronomy. Madison. Wisconsin. pp. 403-
430.

Siddque M.T. and Robinson J. S. 2003. Phosphorus sorption and availability in soil amended with animal
manures and sewage sludge. Soil Science Society of America Journal 32:1114-1121.

Whalen J. K. and Chang C. 2002. Phosphorus sorption capacities of calcareous soils receiving cattle manure
applications for 25 years. Communications in Soil Science and Plant Analysis 33:1011-1026.

Yuki A Ivan H. Paul V. 2016. Kinetics of phosphorus forms applied as inorganic and organic amendments to a
calcareous soil. Geoderma 262:119-124.

Interaction of vermicompost and P fertilizer on P availability in a calcareous soil

F. Shahbazi, A. Hosseinpour, H. Motaghian
MSc student, Professor, and Assistant Professor- Department of soil science, Shahrekord University

Abstract

Organic amendments can improve both plant available nutrients and organic matter of soils. This study aimed to
investigate interaction of vermicompost and P fertilizer on availability of P in a calcareous soil. This study was
conducted based on factorial experiment in completely randomized design with 3 replications, using P fertilizer
(0 and 50 mg P kg?) and vermicompost (0 and 1 % w/w) as factors. Soils were incubated in greenhouse
conditions for 30 days and then P availability was determined by Olsen method. Results showed that in
comparison to control, P available increased 82% with application of 50 mg P kg and 95% with application of
1% vermicompost. The amount of extracted P in amended soil with vermicompost and P fertilizer increased to
58% compare to treated soil with P fertilizer.

Keywords: Incubation, organic amendment, availability



