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Table 1. Selected physicochemical properties of studied soil.
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Table 2. Selected chemical properties of organic amendments.
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1- Triticum aestivum cv. Mahouti
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Table 3. Selected chemical properties of soil amended with different levels of organic fertilizers.

S by S Sl esls SssS dols e b Sl s
(Ao y3) 3,08 c]a,.A
(o) dilas (o) (SAS b dpeAl) (o p i) PH .-
Application rate (%)
CCE (%) OM (%) CEC (Cmolc Kg™) EC (dS m™)
34.7° 0.76 12.5° 28° 7.4 2 S o
342° 1.0° 136" 29° 7.3 4 Sewage sludge
a b a a a _
373 0.64 13.2 3.1 75 2 s 58
36.4° 1.05° 132° 3.1° 738 4 Cow manure
a od b a a X
35.8 0.52 12.0 2.8 73 2 S
355° 0.8 12.0° 26%® 7.4 4 Poultry manure
. d . b . Aals
37.7° 0.46 9.8° 1.7 7.7 -
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At each column, the means with the different letter are insignificant at P<0.05 Duncan multiple range test.
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Figure 1. The effects of sewage sludge (SS), cow manure (CM) and Poultry manure (PM) at two levels 2, 4%
on shoot dry weight (A) and phosphorus uptake (B).
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2- Moderately Labile Organic Phosphorus
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Figure 2. Contribution of organic P fractions in sewage sludge (SS), cow manure (CM) and poultry manure
(PM) treatments in comparison to control. (LOP: labile organic P, MLOP: moderately labile organic P,
MNLOP: moderately non- labile organic P and NLOP: non-labile organic P).
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Figure 3. The effects of sewage sludge (SS), cow manure (CM) and poultry manure (PM) at two levels 2, 4% on
labile organic P (A), moderately labile organic P (B), moderately non labile organic P (C) and non- labile
organic P (D).
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2- Non-Labile Organic Phosphorus
3- Organo-metallic complex

A

Ui ol (MNLOP) ' U 6 s JT 2
bLo )2 SO sp dnl b oS (g ,ae Lol il )
Lil oS s odis 5o (o0l 2 5 Al e
Uit bW B JT i 5l o (YY) S
b S JT i IS 5l e 5 b |
sas Lanslie 5o (Y JS2) sl jola ol 5
Slame ol e (T glan S 5 )8 cals
53 sl ol 3 U s T i
Rl e Jol e T T s 2l
o 3 S s gl s S5 S M sl S
Ao ¥ 53 £ 05 5 658 5 (AL
5 8o AY (Gl VY il Bl S S
JSCa) as Sl s i 5 K g3 AY
AT s Blad 51 (s fs e i 4 51 (CoY
doyn ¥ e s I lales o LU 2 [
35 5 e 35S hosn ¥ e 5o il i saalis
s T i Blod 51 1, (gbsime sl 658
5 S sl Olas sl ol Ly U e
laSs s as asls OLES 50 (Vo0 #) O
Jel sl e T las S 5l eslizad (gl s
Al 53 3 ge ied) Bl b T s am s
LS 5 (525 s raman (1) Ll (5058
35S ol o 4y als 355 35 &S sls OLE (Y4 40)
53 e b T s (515 e ol
Ll & e fd (YY) A g Sos S SS
N st 5 =B S e St s S S
oSan dOA) A o ol s w1 I i
Lpd o355l Skt w alS Ll 5 b Sl &S el
22 A8 S ke g s aalllas ol 5 (VY)
S iy sbli <2 S5k 5 (T slajles

L bl Td T s (i3l 51 iy Wl

1- Moderately Non-Labile Organic Phosphorus



YL (£) o )lond d0) s Jlasly adgi 9 SI& Cuppro &y pul

DHLSon 5 (olasay i anlllas 315 Sl sean il
sbay paS olS Kot 3 Shee S 513 0L (Y21 V)
U s 5 ol (T s oo (s e
DHLSon 5 Ly gl comen (FF) 305 51,3
GlassS Lodd jlad Sbt s oS sls 0l (Y440)
A L s Gdme s T sla S ples I
Stged D)3 o g id odr 5 ol Sl LB
OLLSan 5 (gt andllae (1) Wls oy L
Ol 3,20l 3l glasSts Sl gslaas 3 (Y41 Y)
L b e (Sooen bl e JI s s o sl
Ad Sl e 5 S O e LB 4l
CLsS s dug e bia (VF) Cdls &3 au
S Slodas Jrow O Sia s ool Lo 5 aallan 550
P s (B Sla S 5 s S JT sl
002 Sl e s U IS8 T s
oed il 53 e U T 5 LU T s
Jedss adllas ol 3ol il olS il LG
BB e 2 St w3l JT slas S ol wlsl
s men s G Sb s T 5 s
5 olS ol BB i (50 Lol g

el Bl ol kS s jhd

Ao Ly (AT s G S oy B g 2
IS 2 ipdE b phed Sl Ol 5 e
A Ol o 15 S s s sla IS
ot V) AS Jas olS Cdr LB i o b
ol 3 a3 sl sa SO
oS o B i (15 e ol e La IS5
A G S 1SS e sk Ll
O3l el il B S (s
S8 15 eslinad 55 O gy o3l (Saaren
Sd S S oo o5 55 0L gl (F i)
by eddoder s (St ol L6 i L
2 b (Sien Jltls S 055 5 S
SLadSd o 5l Al o ys K Jleas! ek
Sad 2 G B I s s
Sd 5 (=0 AYHF) LS Ol |6 a3
Cenl Ly aS sl olis (@=+/aY%*) susder
S 3use b el e JT a5l sl WL
035 Bl 53l S s OF o 5 6lS
R B O T
oarls ol L1 (=0 /48%F) S s oo

).il_.ﬂ l_: e.,\_AT ol @L“u sl QL:..: C.L.g Ls.,\.\:r)

Dbl K22 U5y g sl hu g sddods i (S Ol JB Al L ST i sl o GNP STNE Y ) PR
Table 4. Correlation coefficient of organic P fractions with available P, shoot P uptake and shoot dry weight.

U . A;" .
Als by Sl e WG S el b

Shoot P uptake Available P

Non-labile Moderately non-

Sl i A i
b ks kU
Moderately Labile

organic P labile organic P Labile Organic P organic P
St Gl LB i
- - 0.79%* 0.70%* 0.76%* 0.92%* P A
Available P
T N
- 0.84%* 0.81%* 0.73%* 0.83%* 0.92%* estls o
Shoot P uptake
Sleatls S 03
0.87%* 0.64%* 0.91%* 0.56%* 0.96%* 0.87%*

Shoot dry weight

** Significant at P<0.01.
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Table 5. Stepwise regression of organic P fractions with available P, shoot dry weight and P uptake.

AR? . Jare sla pize il 5 A2
Independent variables Dependent Variables
- 0.833%* 1.696(LOP)-3.185
0.12 0.958**  2.512(LOP)-0.104 (NLOP)+4.095 oA
Available P
0.017 0.975%* 2.460(LOP)-0.132 (NLOP)+0.038 (MNLOP)
- 0.929*%*  0.046 (MLOP)-6.790
0.045 0.974**  0.035 (MLOP)+0.336 (LOP)-7.328 Slals e o5
0.010 0.984**  0.030 (MLOP)+0.264 (LOP)+ 0.021(NLOP)-8.241 Shoot dry weight
0.014 0.998**  0.017(MLOP)+ 0.371(LOP)+ 0.059(NLOP)- 0.029(MNLOP)-5.121
- 0.837*%*  0.392(LOP)- 1.410
0.044 0.881**  0.283(LOP)+ 0.007(MLOP)-2.042 e Ol
0.028 0.909**  0.212 (LOP)+ 0.007(MLOP)+ 0.009(MNLOP)- 3.574 P uptake
0.047 0.956**  0.183(LOP)+ 0.018 (MLOP)+ 0.027(MNLOP)-0.064(NLOP)-5.026

(LOP: labile organic P, MLOP: moderately labile organic P, MNLOP: moderately non- labile organic

P and NLOP: non-labile organic P).

** Significant at P<0.01.
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Abstract

Background and Objectives: Phosphorus (P) deficiency is frequently reported in many regions
of the world, certainly in calcareous soils of arid and semi-arid regions. In calcareous soils, the
soluble P is rapidly converted to insoluble precipitates of Ca-phosphates due to high content of
CaCOs. Soil organic phosphorus (SOP), which can comprise up to 80% of the soil P, plays a
significant role in P nutrition of crops specially in high P fixing calcareous soils. Soil organic P
is a heterogeneous mixture of organic substances and the different fractions of SOP might have
different effects on soil fertility and quality. Organic amendments such as sewage sludge and
animal manures can be recycled to agricultural lands as a source of organic matter and
phosphorus. Organic amendments may influence P dynamics in soils. This study was conducted
to investigate the short-term (100 days) effects of some organic amendments on the soil organic
P (SOP) fractions and their availability to wheat in a calcareous soil.

Materials and Methods: A calcareous soil, which suffer from P deficiency, was collected in
summer 2013 from Kerman province, air-dried, crushed and transferred to pots including two
levels of sewage sludge (SS), cow manure (CM), poultry manure (PM) and no organic
amendment (CO) in four replicates. Four wheat seeds were sown in each pot and kept for 100
days in a controlled greenhouse. At harvest, shoot dry weight and shoot P concentration were
measured. Soil organic P fractions including labile organic P (LOP), moderately labile organic P
(MLOP), moderately non-labile organic P (MNLOP) and non-labile organic P (NLOP) was also
measured.

Results: Soil application of organic amendments significantly increased shoot dry weight and
shoot P uptake of plants. The highest values were found in soil amended with 4% level of
sewage sludge. Organic amendments markedly (P<0.05) increased all organic P fractions
compared with the control. Moderately labile organic P was affected by organic amendments
more than the other fractions. Regardless of applied levels, the magnitude effect of organic
amendments on different OP fractions was ranked in the following order: SS>CM>PM. A
significant correlation was observed between labile organic P with soil available P (r=0.92*%*), P
uptake by wheat (r=0.92**) as well as between MLOP and shoot dry weight (r=0.96%%),
showing that labile and moderately labile organic P fractions have more contributors to
available P than the others.

Conclusion: These results suggest that adding of organic amendments can increase P
availability and plant growth due to increase in soil OP fractions especially labile and
moderately labile organic P fractions.

Keywords: Organic amendments, Organic P lability, Sequential extraction, Sustainable
agriculture
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