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Table 1. Pphysical and chemical properties of the selected soils

Soil type oH Pava P_tlot. EC . TNV 0OC sand . silt clay CEC .,
mg kg dS m g kg cmol. kg
Qazvin; 7.5 4.4 241 0.80 820 58 600 320 80 16.22
Qazvin; 7.6 8.4 330 0.70 740 96 580 340 80 15.97
Dizan 7.9 13.2 677 122 2830 8.7 300 520 180 22.79

SB35 ol < )b :CEC ¢ JT (5,5 OC tpunnds ol ,S NV 1S5 glosl o las S0 28U colan ECE ¢S ,and PlOL sod> b6 jand Pava «S1s 251y ipH
Pava: Phosphorus available; Ptot: Phosphorus total; Ec.: Electrical Conductivity of soil saturation extract; T.N.V: Calcium carbonate;
OC: Organic Carbon; CEC: Cation Exchangeable Capacity

Sale3l )90 (I (sB0gS (londy (Soimd S R3 B2 Y s
Table 2 Physical and chemical characteristics of organic fertilizers tested

Fertilizer OC N-NH; Nt NOst Pt Kt Mnt Pbt Cdt 2Znt Cut Fet pH EC
g kg (1:5) dSm*

SM 1685 011 114 832 447 267 048 0.03 0.002 0.11 0.03 1041 8.06 16.05

MSCW 2182 023 16.7 0.02 508 100 047 0.02 0.004 137 039 1312 7.13 1216

s Nt ST (59,8 N-NH3 SUgal 59,25 «OC T (s ,-5. Municipal solid waste compost (MSCW) (5,4 ally; CewgeaS (gaiiunsS 555 Sheep manure (SM)
Fet Js ool CUt S see ZNE JS 55, CAit S mueols PBt JS s e ML JS 5i5ie (KEJS wonlty P S Jau8 NO3t s

AL bl 53 0ol Hlowd LSS (J39 Cagb) (Nl - Joua
Table 3. Mean weight moisture of soil treatments after harvest in the greenhouse

Soil type Fertilizer type Weight moisture (%)
Sheep manure 4.82
Qazving Municipal solid waste compost 5.39
Triple superphosphate 4.53
Control 4.55
Sheep manure 7.48
Qazvin, Municipal solid waste compost 7.42
Triple superphosphate 4.69
Control 5.88
Sheep manure 6.46
Dizan Municipal solid waste compost 6.53
Triple superphosphate 4.80
Control 6.13
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Table 4. Mean Squared of examined characteristics

concentration
Degree - . of Amount of
Source of of Dry Acidic Alkaline hosphorus Plant total phosphorus
variation weight  phosphatase  phosphatase phosphort phosphorus uptake by
freedom in the soil
plant
after harvest
Soil effect 2 2.04"  129800.82™  974907.84™ 40.027 ™ 0.005 ™ 0.114™
Fertilizer effect 3 099"  11053.79™  102490.21™ 588.701™ 0.053 ™ 0.577™
Soil*Fertilizer 6 0.71™ 15313.21™ 17134517 4.089" 0.007 ™ 0.047™
Error 24 0.80 1694.97 4342.855 2.357 0.001 0.003
CV (%) - 13.22 12.20 7.28 10.98 10.48 9.49

Significant at the 5% level, ** significant at 1%, ns: not significant
el o Seis S o8 Sy il o5 S
50 o8 Blansd o 5T culled g Qazving 51 5 i

£S5 3 Jidg sl o, 55 ,Se $OR/Y Dizan SLs
AYV/Y ¢ Qazving jl 5 o el o Stz S

waelow o St SIS 05 Jg 5l 059,50

Vof

Lo I SIS s e do ) SO mha (o o e 2o )0 O mhaw e

S Gl oy
Bl 5T coled 5oy Dizan S Lol il

2S5y Ji8g il 059,800 VAT aS oy ylis gal
149 4 Qazving 3l ;55 s welw o S SLs



5 P05 Alrwgts i iz i leesd 5 T sloosS b

slaSs als ool 5 jaud cdale o (o)l e
)‘ o= Jl_‘>).a_.....5u_!a.l.cd_~m 04— ) S)90
1 oS e YT Qazving S s oS il
PSS 12 0,5 lea YN 5 QARVIN, 51 S o5k
Sg oS 0 0,5 N g Ve i S olS lawg

O Jguz)

ol e (0 Jgo—2) 0s— Qazving 5l , 5 s
JREREE JUNR L PIESS-WSR LT LARLXP NS
5 Qazvin, slacSLs o 4 ol yLlas alsls Lyls
Jea=) 95— Qazving I 5YL oLS Sz 59 Dizan

K\

Sl 5l ey i Slas y Qazving S L5k
‘Olﬁfb—ﬂﬁﬂ—ﬂéyu&?mo‘}ﬁﬁjl})b oS
Al .cils Dizan 5 Qazving b s ,ls soe Sglas

olo3T 0590 slo (Fho p S I puSileo dunnlio -0 Jgur
Table 5. Means comparison of soil effect on the traits tested

Acidic Alkaline Dry weight Chogscehncf:ﬁg?: tcf)1fe Plant Total Al;rgso uhn(:rﬁz
Treatment phosphatase phosphatase y Welg 20” zfter harvest phosphorus upﬁakepby plant
ug gt dwt ht g pot * mg kg* % g pot
Qazvin; 255.4°¢ 710.3°¢ 2.175? 11.88° 0.21° 0.46°
Qazvin; 302.4° 772.7° 2.9502 15.018 0.24° 0.56°
Dizan 454,42 1232.0° 23172 15.07 2 0.24° 0.60?

Al s gxe IS Gl il e By > b slapSilo gt 2,0 %
In each column, means with dissimilar letters have significant difference.
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Table 6. Comparison Average main effect of fertilizers on traits tested

concentration Plant Amount of
Acidic Alkaline Dry of phosphorus Total phosphoru
Fertilizer treatment phosphatase  phosphatase  weight in the soil phosphor s uptake
after harvest us by plant
pg gt dwt h?t g pot * mg kg* % g pot
Sheep manure 303.6 °* 913.0° 2.7002 17.47° 0.26 ® 0.732
Municipal solid waste 554 9.4 965.62 2233 8.71°¢ 0.21° 0.48°
compost
Triple superphosphate 323.8° 878.0°¢ 2.378%® 23.682 0.32° 0.83°
Control 333.6° 863.6 ¢ 2.067° 6.09°¢ 0.14°¢ 0.27°¢

s s g B s alin e By b sl il giw jo 0
* In each column, means with dissimilar letters have significant difference
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Table 7 - comparing the traits mean the interaction of soil and manure tests

Concentration Plant Amount of
Acidic Alkaline of phosphorus Dry Total phosphorus
Soil type Fertilizer treatment phosphatase phosphatase in the soil after weight phosphor uptake by
harvest us plant
pg gt dwt h?t mg kg g pot * % gpot
Sheep manure 234.6°¢* 764.9 ¢ 15.12°¢ 2.57%¢ 0.28 ¢ 0.71¢
Qazvin, M“n'c'c'[:)ari];cc’)'s'? waste 324.1 791.5 ¢ 6.22 0 203%cd  16% (0369
Triple superphosphate 220.0°¢ 602.9" 21.12°%¢ 2,13« 0.25°¢ 0.54 ef
Control 243.2 ¢ 681.99 5.04°¢ 1.77¢ 0.14¢f 0.24 hi
Sheep manure 267.0 % 821.6¢ 19.96 2.73®  026°  0.82hc
Qazvin, M“”'C'C%ar'n;‘c’)'s'f waste 285.3 746.0° 9.97" 240%c 020 0471
Triple superphosphate 254.2 ¢ 785.1 % 24,02 ® 2,772 0.362 0.99°
Control 403.1° 737.8F 6.08 g 2.27 0.14 ¢ 0.33 M
Sheep manure 409.3° 1152.0°¢ 17.29 ¢ 2.802 0.23 0.66 %
. Municipal solid waste 548.4 1359.0 9.93f 207 0.28%  0.60%
Dizan compost
Triple superphosphate 497.272 1246.0° 25912 2233« 035 0.93%
Control 362.7 1171.0° 7.151 2.17 b 0.12f 0.21'

A o Jme DS gl jls alin il By b sl Sl gt o y0 %

* In each column, means with dissimilar letters have significant difference
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Abstract

Phosphorus deficiency is one of the most important problems in calcareous agricultural soils of arid
and semi-arid regions. This study was conducted to investigate the phosphorus uptake and activity
of acidic and alkaline phosphatase enzymes in three types of soils with different levels of available
phosphorus (Qazvini, Qazvin, and Dizan) treated with 50 mg/kg phosphorus by using sheep
manure, municipal solid waste compost and triple superphosphate under greenhouse conditions in
2015 as a completely randomized design with three replications. The results showed that the acidic
and alkaline phosphatase activity in Dizan were significantly higher than other studied soils. The
alkaline phosphatase activity was more 2.7 times than acidic phosphatase in the soil. The influence
of municipal solid waste compost on acidic and alkaline phosphatase enzymes activity were 82.3
and 62.1 p- Nitro phenol (ug/g*dwt h™) and 52.6 and 87.6 p- Nitro phenol (ug/grdwt h™) higher
than sheep manure and triple superphosphate treatments respectively. The results of soil and
fertilizers interaction showed that, acidic phosphatase enzyme activity in municipal solid waste
compost and triple superphosphate were more than sheep manure in Dizan soil sample. The
phosphorus uptake by plant was 34.3, 20.9 and 65.7 % in Dizan treated soil sample with sheep
manure, municipal solid waste and control respectively. In Dizan soil residual phosphorus after
harvest of wheat in triple superphosphate treatment was 33.3, 61.7 and 72.4 % compared to sheep
manure, municipal solid waste compost and control, respectively. According to the results the
maximum phosphatase enzyme activity was obtained in treated calcareous soil with municipal
waste compost.
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