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;;Phelps,2000; 

 Gale et al.,2006; Ros et al., 2003

-

Typic Torrifluvent

Black, 1965;Page et al., 1982

Siltclayloam

3-.cm3cm 
0.516

0.318 

0.161

1-g.kg

122.6

487.3

 390.2

1-dS.m3.23

pH 7.64 

 
 

1-g.kg

245.00

Nill
11.21
0.55

Solar 

pasteurization

Katan (1980)
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Cow manure

C/NChicken manure

C/N

 Control

 %%

%%

1-dS.m8.373.5
pH 7.28 6.2

1-g.kg305.220260.0
1-g.kg20.0023.0
1-g.kg5.0012.0

1-g.kg21.6820.0
C/N 15.2611.30

Taxas early granoSun seed

%

Kovda et al. 

(1973)

) DWO -FC d= (O 

d

FCO

WO%

D

control

N

5O2P.

WalklyBlack

Page et al. (1982)Core 

samplerBlack (1965)

Dry-Stable Aggregates (DSA

Water-Stable Aggregates (WSA)

Kemper and Rosenau (1986)

Mean-Weight Diameter (MWD
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iW∑n
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Potential 

Structural Deformation Index (PSDI)

Igwe and Nwokocha (2005):
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wMWD

dMWD

Pressure Plate Apparatus

Van Genuchten 

(1980)
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%%%%%

 
6012.16d* 35.67b45.16a30.62c34.82b

1209.73d39.23b52.49a35.77c41.15b

601.43a1.36b1.33c1.37b1.35b

120 1.41a1.32b1.29c1.32b1.30c

*p<0.05

%

%%

 %%% 

%%

%%

%

;Igwe and Nwokocha, 

2005

dMWDwMWDPSDI

dMWD,wMWD

dMWD

wMWD

MWD

Zobeck et al., 2003

wMWD

; Denet et al.,; 2002 ; 

Six and Paustian,2000

PSDI

PSDI%%%

%%%

%%

Igwe and Nwokocha 

(2005); Mbagwu et al. (1991) 

PSDI
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MWDdMWDdPSDI

%%%%%

MWDd (mm) 
603.92e 8.76c10.28a7.21d9.13b

1203.10e10.17c12.62a9.45d10.74b

MWDw (mm)
602.37e 5.67c7.18a4.89d6.63b
1201.96e7.89c9.73a6.76d8.06b

PSDI (%)
60 40.0a 35.0b 30.0d 32.0c 28.0d 
120 37.0a 22.0d 23.0d 29.0b 25.0c 

*p<0.05

Horn,1994;Preston,2004

FC

PWP

%

Unger and Stewart, 1974

Wang and Aiva (1990) Van 

Genuchten (1980)

2R -**0.9929=2R

**0.9969% 

Van Genuchten2R

Van Genuchten2R
αn 

0.60471.11510.9929**

%0.02282 0.80170.9966**

%0.00826 0.66070.9969**

%0.004910.55490.9948**

%0.0050 0.60910.9961**
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0.9

%

Metaxylem

%

%

%

% 

(Gingrrich and Russell 1956; Peters, 

1957; Troughton, 1957

%%

0.9 1.43 1.35 

0.22 0.43 0.45 

1.0 3.0 2.0 

0.1 0.24 0.2 

 x70

protoxylem
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SUMMARY 

 

Effect of Organic Fertilization on Soil Structure and Some Aggregates 

Characteristics, and  Onion (Allium cepta L.)Yield and Roots Anatomy Traits 
A. S. Atee, F.H.AL-Sahaf and A. W. Al-Shawany 

Sharp increases were noticed in MWDw and MWDd as 

the level of organic fertilizer increased, indicating its 

effects on increasing aggregation forces and decreasing 

the opportunity of dispersion. In addition, the Potential 

Structure Deformation Index, (PSDI) was decreased by 

organic fertilization to 22% and 29 % at 10% level, and 

23% and 25% at 20% level of cow and chicken manures 

respectively, compared to 37% of control treatment. 

Field capacity (FC) and permanent wilting point (PWP) 

were increased to 0.387 and 0.198 cm3.cm-3 when cow 

or chicken manure at 20 % level were added, 

respectively; compared to 0.318 and 0.161 cm3.cm-3, 

respectively of control treatment.  Anatomy test revealed 

that application of organic fertilizers at 20%, regardless 

of the source, increased root diameter (1.43 cm), 

number and diameter of metaxylem and protoxylem 

vessels to 1.43 cm, 3 vessels, 0.45 and 0.24 mm ; 

compared to 0.9 cm, 1 vessel, 0.22 and 0.10 mm, 

respectively for control treatment. The  highest 

significant onion yield was 6.96 and 6.53 ton.Donum-1 

were obtained when 20% of cow or chicken manure 

were added compared to 3.84 ton.Donum-1 of control 

treatment.  

 

Afield experiment was carried out at research station 

Agriculture College, Abu-Ghraib during the winter 

season 2006-2007 to study the role of organic 

fertilization on some characteristics of soil structure and 

aggregates, and onions yield and some roots anatomy 

traits. Two sources of manures were used: cow and 

chicken manure with two levels ( 10% and 20% of soil 

weight), whereas, chemically fertilized soil with normal 

practices was regarded as control treatment. Onion cv. 

Taxas early grano (Sun Seed Co.) transplants were 

planted on furrows (3 m long and 0.9 m apart) with four 

lines (i.e. 27 plant. m-2) on 25/11/2006. Field was 

irrigated as available water drops to 55 % according to 

soil moisture content weighing method. Plants harvested 

at maturation on 15/4/2007 and yield of experimental 

unit were used to calculate yield per Donum 

(Ton.Donum-1). Root cross-sections were taken 2 cm 

from root apices, using freehand sectioning method. 

Results showed that organic fertilizer application 

(cow or chicken manures) decreased soil bulk density to 

1.29 and 1.30 megagram.m-3 when applied at level 20%, 

respectively. 

1Donum = 0.25 ha.  

 


