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Table 1. Some physical and chemical properties of the soil

Depth Pt Pava EC TNV OC Sand Silt Clay CEC
cm P mg kg dS mt g kgt cmolckg™?
0-30 7.8 687 10.30 1.32 283 8.7 300 520 180 23.14

Pava= Available phosphorus
Carbon CEC=Cation Exchange Capacity

Pw= Total phosphorus EC=Electrical Conductivity C.C.E. = Calcium Carbonate Equivalent OC=0Organic
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Table 2. Some physical and chemical characteristics of tested organic fertilizers in this study

. Moisture Nt N-NH3 oC Kt Pt pH EC 15
Fertilizer )
% 15 dSmt
SM 6.3 2.2 0.03 24.0 1.4 051 7.70 8.9
MSWC 5.5 2.0 0.01 16.6 3.48 1.1 8.16 10.9
Y Joue aoldl
Continue table 2
Fertilizer Pb[ Cd[ Mn; Zn; - Cut Fet NOs't
mg kg
SM 15.8 0.001 256 66.5 17.3 4520 39
MSWC 372 3.6 591 3305 197 9712 4380

MSWC (Municipal solid waste compost), SM (Sheep manure), N.t (Total nitrogen), OC (Organic carbon), Kt (Total potassium), Pt
(Total phosphorus), EC (Electrical conductivity), Pb.tot (Total lead), Cd.t (Total Cadmium), Mnt (Total manganese), Znt (Total zinc),
Cut (Total cupper), Fet (Total iron), NOst (Total nitrate).
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Table 3. Determination of phosphorus mineral forms

Mineral phosphorus form Measurement methods

Di calcium phosphate (CazP) 1 hour shake, pH =7.5, dry soil Extraction with NaHCO3: 0.25 M (1:50)

Octa Calcium phosphate 1 hour shake, pH =4.5, dry soil Extraction with NH4AC: 0.50 M (1:50)

(CagP)

Aluminum phosphate (AlP) 1 hour shake, pH =8.2, dry soil Extraction with NH4F: 0.50 M (1:50)

Iron phosphate (FeP) 2 hours shake, dry soil Extraction with Na;CO30.10 N and NaOH 0.10 N (1:50)

Occluded phosphate (OP) 10 minutes shake, dry soil Extraction with citrate-bicarbonate-dithionite (1:45)

Apatite (CaioP) 1 hour shake, dry soil Extraction with H,SO4: 0.25 M (1:50)
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Table 4. Mean Square phosphorus forms in greenhouse conditions (Duncan 5%)

Soqrc_e of Degree of  Dry weight P- uptake LOP MLOP MROP HROP
variation freedom (9) by plant

Replication 2 0.243" 2.403" 0.641™ 26.241™ 351.100™  8.295™
Fertilizer factor 3 0.261" 24.543™  40.779™ 51.668™ 187.450™  3.200"
Error 6 0.032 0.169 0.005 0.234 423.358 0.48
CV (%) - 7.59 7.28 1.92 2.09 3.36 4.70

Continue table 4
CaoP OP FeP AIP CagP CasP
1552.611"™ 1560 2.292" 0.277"™  37.066" 0.811m

477.233™ 26.600™ 1.309" 13;516 303.936™ 733.582™

763.887"™ 0.620 0.197 1.246 22.821 3.814
9.41 5.83 4.00 8.57 3.33 6.67

*significant at the 5% level, ** significant at 1%, ns: no significant
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Figure 1. Influence of sheep manure (SM), municipal solid waste compost (MSWC) and triple

superphosphate (TSP) on shoot dry weight (a), phosphorus plant percentage (b) and phosphorus uptake (c) by
wheat in comparison to control

' wabu&wo‘)&d.}‘sﬂéuojs

Jias ol s T i @ sas > jid oo

SINLL JT jid 4 S jad 5l a5 nl g
YV JS8) 02 518,95 1 (6 5V (oo o

(Moderately Resistant Organic = pglie L,.,.w ‘SIT pr-
Phosphorus) MROP

50 S Al CengaS 5 GathnsS SladgS 3 )8
4 S hed JUJSS b Gl o (s lo g
s YA oy a imlidl b aS g, ebay cils aals
(¥ JS5) 09 ol yors o y0 YA/

I e 5 g BB it bgie pglie JI i
Gub 3l Wlgh oo a5 Canl ool plasl 0g5 4 |,

3o adllas (pl 0 0ed 00438 S 4y olS Ll
5 1 sloogS 005 L slalass jo puiS 5 )
Ol sl sisn wilgs o S s aiy, sble sl

a3

(Moderately Labile - buwgio sylul b JT yiund

Organic Phosphorus) MLOP
Cow ol ax B aily oo S I jaud 5l iso ol
3 s et a5 8,513 ad Game 0T b
Zhang et ) o,ls sob;j Cuedl ol (5,008 adss i
Loas olo slas jmgh onl loools s «@l., 1994
5 A by CavseS (gatiasS GlasgS o8
bugie gl b JT e jlaie Joy olivd s
ol el il (g hle pae iliEl vals 4 cons |
Oil38l 09 ae 0 YY/F g YV/O DY/ Joleo o i oy
SassS Sl b laugie glal b JT s
a8 Gl Jds 4 s 0ed Al CangeeS g (suisS
JS8) wdlbior 4ty aome SDlxd S g adgi g pasS
4, (Saleque et al., 2004) ., Ko 5 SIlws azsli> (Y
Sl 5 S 38 oy goyins (ol i
3,5 a5 W S 5,158 (Singh & Amberger, 2001)



WAl o) oyleds A ol

S g0 0,5 Sladss

GtissS 365 5,15 b Lo ol olas asls L 1
cdl iolidl sals 4 e HROP e asyo OF/F
4 (Yin, & Liang, 2013) KL 4 o (Y JS&)
Slie sy (I ogS )5 b arnlgSl Ll
i Gl S 1y Glal) By JT el
0y90 Job yo JI Slge s 1)l cnl o lag]
5 Bl Gl (Seege Slge T g (9rmlisS
b el bl yo (Yin & Liang , 2013) 5L
ke I aad Jlade amily (JIogS 0p)l8
1 el ol o LT e Lilisl S o 1) Glasly)
Ao 5 5 Ol 0y93 Jsbo yo (I olse a2
S8 (o ol S5 sl Gly (Soege
I b 5l Yo pslin JT e and JT lo

(FJSo) 28,5 )18 5kt

i il le amg5 ) Bl et beas JT jand
(Yang et o), San 5 Sk olallas o LU e T
(Reddy et al., 2005) J,Ke2 4 (5o, 4 al., 2006)
Oy dawgie pglie JIjald sl ool I3
elaisl 09 @ 1y Laud JT Gla JSs )0 g

(V) olo

Highly Resistant Organic = YU pglic JT yhud
(Phosphorus) HROP

Al s S Sl s 4 sand JT S
Sl Cod S 9,5 i 4 pslie T ole
polie I ynd aiilon (g 3 2F (oo )18 S G
SVldilg Jad p0 050 eSE Jdo 4 bawgie
Sl o ol S (6,0 i Ll lais oberd
aS ol lis esls s (Sharpley, 1985) ¢
ol 2 e il olewds g JT sloogS s p)lS
Sl M Jas ol 5l g axales yauws JT S

350 -
BSM EMSWC OTSP EControl
300
“Bp 250
—_
2 200
= bb ac
g 150 4 s
100 &
[
a_ b
0 1 mSng :: baa¢ abecc abag
o4 ;';'_-Inn & L
Ca2P CagP AlP FeP oP Cal0P

WL b dumlio 53 T yind oIS CAE 2 o 55 lid pgun 3 (6 b ) CowguaS ( gidunsS (slo0gS 3L -Y S
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superphosphate (TSP) on Organic-P forms concentration in comparison to control.
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Figure 3. The relative of Organic-P forms in sheep manure (SM), municipal solid waste compost (MSWC)
and triple superphosphate (TSP) treatments in comparison to control.
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Figure 4. The effects of sheep manure (SM), municipal solid waste compost (MSWC) and triple super
phosphate (TSP) on inorganic phosphorus forms in comparison to control.
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(MSWC)and triple super phosphate (TSP) treatments in comparison to control.
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Table 5. Correlation coefficient of organic P fractions with P uptake.

P uptake LOP MLOP MROP HROP
P uptake 1
LOP 0.940* 1
MLOP 0.933* 0.959* 1
MROP 0.964* 0.970*  0.979* 1
HROP 0.696 ns 0.863ns  0.991** 0.955* 1

**_Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed).
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Table 6. Correlation coefficient of inorganic P fractions with P uptake

P uptake CaoP CasP AlIP FeP OP CaiP
P uptake 1
CagP 0.955% 1
CagP 0.971" 0.883 1
AlP -0.790 0676  -0.913 1
FeP -0.124 0.232 -0.157  0.183 1
oP 0.904 0.991” 0.875 -0.711  0.310 1
CaioP .6950 .8200 7630 -0.781  0.462 0.889 1

*. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed
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Abstract

The distribution of phosphorus (P) forms is very important to evaluate the soil P in calcareous soils.
Organic fertilizers increase the soil P dynamics by adding organic matter. This experiment was
conducted by using 50 mg P kg? soil from sheep manure (SM), municipal solid waste compost
(MSWC) and triple superphosphate (TSP) treatments with control (without fertilizer) in a
calcareous soil in greenhouse conditions. At the end of the plant's physiological growth, dry weight
of shoots, phosphorus concentrations of wheat, organic and inorganic forms of soil P were
measured. The results showed that by using of 50 mg P kg soil from SM, the highest P uptake by
wheat was obtained from TSP treatment. All organic P forms significantly increased (P<0.05) in
comparison with the control, but Highly Resistant Organic Phosphorus (HROP) showed invers
trend. Moderately Resistant Organic Phosphorus (MROP) had the highest of organic P fraction and
the Labile Organic Phosphorus (LOP) was the least. The highest fraction of mineral phosphorus
was the apatite form. By applying of 50 mg P kg soil from SM and TSP, Ca,P form increased by
4.2 and 3.9 times compared to control respectively. The AIP form increased by applying SM.
MSWC and TSP treatments at 31.0, 44.0 and 46% compared to control, respectively. According to
the research data, with the application of 50 mg P kg soil from the source SM, increased organic
phosphorus forms and by 50 mg P kg soil from the source TSP, increased phosphorus absorption
and its mineral forms in wheat cultivation.

Keywords: Calcium phosphate, Compost, Labile phosphorus, Sheep manure, Triple super
phosphate
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