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EFFECT OF ORGANIC MANURES AND PHOSPHORUS
FERTILIZER ON FABA BEAN PLANT AND SOME PHYSICAL
PROPERTIES OF SANDY AND ALLUVIAL CLAY SOILS

El-Shikhah, 8. A.; M. M. El-Shouny and S. F. El-Fiki
Soils,Water and Environ. Res. inst. Agric. Center {ARC), Giza, Egypt

ABSTRACT

Two field experiments were carried out during the two winter growing
seasons of 2006/2007 and 2007/2008 at the South Tahrir. Agric. Res. Station, (ARC),
Ali Moubark village, El-Bustan Region, El-Behira Governorate (Sandy soil) and Abo
El-Ghar village, Kafer El-Zayat District, Gharbia Governorate (alluvial clay soil) to
study the effect of organic manures (farmyard manure and chicken manure) applied at
a rate of 30 m*fed and phosphorus fertilizer at rates of 0, 15 and 30 kg P2Os/fed on
faba bean crop and some physical properties of the soils under investigation.

The obtained results could be summarized as follows:

- All faba bean characteristics (number of seeds/plant, seeds weight/plant and
100-seeds weight), seeds and straw yields and mineral compositions of seed and
straw were significantly Increased due to the application of crganic manures
compared to the control. Application of chicken manure induced the superior
freaiment.

- Raising the phosphorus application rates gradually increased the quantity and
quality of faba bean yield. :

- Application of chicken manure combined with the high rate of P-ferilizer produced
the highest faba bean yield.

- Alluvial clay soil was the best soil for cultivating faba bean and to achieve the highest
yield compared to sandy soil.

- Application of organic manures improved the physical soil properties {bulk density,
totai porosity and hydraulic conduclivity), reduced the bulk density vaiues and
increased the total porosity % in both sandy and alluvial clay soils. For hydraulic
conductivity, the values were increased with the application of organic fertilizers
compared to the control in alluvial clay scil. On the contrary, the hydraulic
conductivity values were decreased due to the use of fertilizers comparad to the
control in sandy soil. Application of the chicken manure gave the best results.

- Finally, it could be concluded that the application of chicken manure at a rate of 30
m°#fed combined with 30 kg P20sffed in both tested sandy and aliuvial clay soils

i gave the best quantity and quality of faba bean crop and improved physical soi
properties. :
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INTRODUCTION

In Egypt, Faba bean (Vicia faba L.) is widely grown as a source of
cheap available protein seed for human and animal feeding. in addition, it
increases soil fertility by bacterial nodules. Now, the area cultivated by this
¢rop increased in the Nile Delta and the newly reclaimed soils (sandy and
calcareous soils), which are considered as a main aim for future expansion
and attention should be taken with respect to their nutritional status and the
suifable management of the proper fertilization.
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Organic matter application to soils is known to improve soil properties
and consequenily the plant growth. Among the types of organic matter,
{farmyard manure and chicken manure) are naiural amendments, which
correct and improve both physical and chemical properties of the soils,
especially the heavy texture one. Several investigators indicated that the
addition of 30 m® FYMfed reduced the bulk density and increased the
hydraulic conductivity and total porosity in clay soil (El-Maddah, 2000, Hanna
and Ei-Awag, 2000 and EiNaggar ef al., 2002). Organic fertilizer s
considered as an important source of humus, macro and micro elements
cammier and at the same time increases the activity of the useful
microorgamisms {B-Gizy, 1994). Dahdouh ef al. (1999} found that organic
manuyres play an important role in nutrients solubifity as activate physiological
and biochemical processes in plant leading to an increase for the plant
growih and nufrients uptake. The best means of maintaining soil fertility and
productivity level couid be achieved through pericdic addition of proper
organic materials in combination with inorganic fertilizer (Sakr ot al,, 1992).

Phosphatic fertilization is important for different crops. This in fact is
due to the fundamental role of P in a large numbers of enzymatic reactions
depending on phosphorylation and in the synthesis of various organic
compounds in the plant (Nassar ef al, 2001). Moreover, P has an enhancing
impact on plant growth and the resultant crop through its importance as
energy storage and transfer necessary for the metabolic processes (Nassar
et al,, 2005 and Ei-Shouny ei ai,, 2008).

The present study is carried out to investigate the effect of organic
fertilizer ar«! phosphorus fertilizer on faba bean vyield and some physical
properties of sandy and alluviai day soils under investigation.

MATERIALS AND METHODS

“Two feld experiments were conducted during the two winter growing
seascns of 2D0E2007 and 200772008 at the south Tahrir Agric. Res. Station
Agric. Res. Center {ARC). Ali Moubark Village. El-Bustan Region, El-Behara
Goernorate {Sandy soll} and Abo El-Ghar Village, Kafer El-Zayat Disirict,
Gharbia Govermnorate (aliuvial clay soil). Chemical and physical analyses of
the experirnental soils were determined and presented in Tables (1a & b) as
described by Biack {1965). The chemical properties of the applied organic
manures {Chaprman and Pratt, 1978) are presemied in Table (1¢). The
organic manufes (Farmyard manure and chicken manure) and P-fertiizers
were basically mixed with the surface soll layer (0-30 cm depth). The fayout
of the experiment was spiit piot design with #wee replicales. Each replicate
was divided into two main plots, which were treated with farmyard manure in
the first plot and chicken manure in the second plot at a rate of 30 m'ffed
each. Each plt was randomly subdivided into three sub plots, which were
treatad with phosphonus fertilizer as mono calciam phosphate (15.5 % P,05)
at rates of U, 15 and 30 kg P;0s fed. The sub plots area was 10.5 m” with 5
rows, each of 3.5 m long and 0.6 m apart. Basic application of N and K
fertilizers were apphied to 2 plots in forms of ammonium sulphate 20.5% st a
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a rate of 30 kg Nffed and potassium sulphate (48% k;QO) at a rate of 100
kg/fed. The other usual cultural processes of faba bean piants were practiced
as recommended by the Ministry of Agriculture and Land Reclamation.

Faba bean seeds Giza (2) cultivar were sown at a rate of 80 kgffed
on 10% and 15 November for the 1% and 2™ seasons, respectively. At
‘maturity, ten plants were randomly collected from each plot to determire yield
attributes. Both seed and straw yieldsfed were estimated. Samples of seeds
and straw were taken and their contents of N, P and K were determined
according to Chapman and Pratt (1978) and converted into kgffed. Data
obtained were statistically analyzed according to Gomez and Gomez (1984).
Means of different treatments were compared by L.S.D. at 5% level.Soil
samples were collected from the surface layer of each plot (0-30 cm) to
determine soil physical analysis according to Hesse (1971), Lovenday (1974)
and Black and Hartage (1986). Total porosity {TP) was calculated from the
equation TP= {-BD/PD.

Where particle density PD = 2.67 gfcm® and 8D = Buick density.

Table {1-a): Some physical properties of the experimental soils

Partial size N "
_ P Soil Totail Bulk Hydraulic
f;:; dlstr;:‘ll.;t:on. texture %:: porosity. densily conductivity
Sand | Sit | Clay | ©2%8 (%) {{gfem’}| (CmAr)
Adluvail | 16.75 | 32.60 | 51.66 [ Clayey ; 2.66 | 5260 | 1.26 .65
Sandy 19005 6.23 | 3.67 | Sandy | 0.18 38.9 1.63 11.51
Table {1-b): Some chemical properties of the experimental scils
s"'“{':’“':;‘,_‘r"’ Solublejons | o | py [CEC| Available NPK
ol e 0 P G )
po - c )
ca™ |Mg™|Na* | 1 C? "jo cr |so susP-l o) | N | P
Alluvaii[15.10]10.3515.3011.95] - | 1.22 |16.90113.78] 2.66 | 7.95 |60.95|35.60[11.20]350
Sandy | 2.75 | 142 14.15]0.28] - | 1.1 | 4.84 | 2.67 | 0.68 | 7.60 | 7.95 |11.56 2.35 | 80

* in soll past extract

Table {1-c): Characteristics of diffarent used organic manure

ropertios Farmyard | Chicken . Farmyard | Chicken
° ranure manurs mem.. manure manure
H (1: 10) organ
o Iq 745 310 | AvaltableCa% | 0.12 0.0
C d3m {110} organia 42 215 | Avatablomg% | 0.17 0.12
CaC, % _ 130 495 [Avaliabie Fe | 4230 | 9050
oM. % 853 | 3441 | Avaiiable Mn
0.C. % 495 | 1878 {ppen) 760 | 7%
Total N % 0.88 156 | Avatiable Cu
C/M Ratio 1:7 | 1:13 (ppm) _ 7385 | B
vaiable P % 012 | o1s %ﬂ’ o1 ws0 | 77w
Rvalisbis K% .85 186




EFShikhah, S. A. et al,

RESULTS AND DISCUSSION

1. Faba bean yield and its components :

Data in Table {2} show the effect of organic manures (FYM or .
chicken manure) and phosphorus fertilizer rates, their interaction on vields
{seeds and siraw)} as well as vield components of faba bean crop under
sandy and aliuvial soifs. All studied characteristics, seed and straw yields and
number of seeds/plant, seed weight/plant and 100-seeds weight weré
significantly increased by the application of organic manures. However, the
application of chicken manure induced the superior treatment for increasing
faba bean yields, yield components compared to untreated soil treatments in
both sandy ard alluvial soils. Similar resuilts were obtained by &l-Nagar ef al.
{2002) and £i-Shafie and ERShikhah (2003). Raising the phosphorus
application rate gradually increased the quantity and quality of faba bean

yield. _

The positive impact of organic manures on fzba bean production is
mainly due t¢ improving the soil physical and chemicai properies, preparing
the suitabie bed for germination and development of plant growth that refiect
on the net yvielki. Moreover, organic manure is considered as an important
source of humiuss, macro and micreelements camier, and on the same {ime,
increases the activity of the useful microorganisms. Similar resuits were
gained by Nassar ef af. (2004), All of al. (2005} and El-Shouny e! al. (2008).
The roie of phosphiorus for increasing the faba bean vield and its
componenis, tis couid be attributed to a fundamental role of P in raising the
efficiency ¢f giants to photosynthetic metabofic (Marschner, 1998),. activating
large numbers of enzymatic reactions depending on phosphorylation (Nassar
et af, 20058} and increasing the plant meristematic tissues, which absorb
much of P it the early stages. As a result, root development as well as
macro-and mimonuiients uptake by the plant increased yield quantity and
guality {Massar of al, 2001 and Nassar et al, 2005).

Consicering the ntraction effect between organic fertifization and
phosphorus rates, data in Table (2) revealed that the highest vaiue was due
the use of 30 kg P;Ogfed combined with chicken manure espedcially with
affuvial 3ol in both fested seasons. Data also, showed that aliuvial clay soit
was the best sof for cultivating faba bean plants and to achieve the highest
yield compared 7 sandy soil,

N, P and ¥ contants in faba bean seed and straw:

Dratys i Vabke (3) show the affect of the appdied organic fertilizers and
phosphorus ferfilizer rates on NPK contents of faba bean seeds and straw.
Data reveaied et NPK contents of both seeds and straw were increased
along with he appiication of crganic ferfilization. Application of chicken
manure gave the best values of NPK contents compared to FYM application
due 1o both siuvial and sandy sofls. Seeds and straw contents of NPK were
increased by rpiving phosphoruas fates from 0 {o 30 kg #,04/fed in both tested
soils, However, atuvial soil was the best soil for cultivaling faba bean and to
achieve the highes! yisld compared to sandy soil. .
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Table (2): Effect of organic_manures and phosphorus fertilization on yield and yield components of faba bean
pPlants under different solls

iphosphorus Seed yleld components Yloids
Ovganlc 7 Seed welght 100-seed Seed Straw
forttizer [Tronzer | | Mo.of seads/ plant {g) plant weight (g} {ardab*! fed) (tonted)
s fert) £.0 'Ifed 9 Season Mean Season Mean Season Mean Soason | Mean| Season Mean
o i ] 3 1] 2 1] 2 1] 2 1] 2
Alluvial soll ‘
Urntreatad goil 4732 74871 | 48.01 | 3135 [ 3048 [30.91 [ 66141 6531 6612 462 [ 483 | 472 [140 [ 142 ] 1.41
rﬁarmyard G £6.2 54.0 55.1 38.2 346 | 354 | 788 806 | 79.7 1630 | 680 | 6,65 | 1.50 ; 1.78 | 1.64
manure 15 62.4 84.6 65.5 48.2 | 506 [ 494 | 858 | 886 | 87.2 [ 7.80 | 850 | 8.15 | 1.80 | 1.78 | 1.79
30 65.6 66.2 5.8 52.5 58.3 | 654 | 926 96.5 | 94.0 | 880 | 9.30 | 9.05 {192 | 1.96 | 1.94
Meaan 80.7 81.6 61.5 45.6 47.8 | 46.7 | BL.7 88.2 [ B7.0 | 750 (820 7.91 |[41.74 | 184 | 1.74
Chicken {0 55.5 56.3 5§5.9 38.6 34.2 | 364 | 75.6 } 785 77.0 [ 6.50 | 6.32 | 6.41 | 1.62 | 1.66 | 1.69
" |manure 5 68.6 68.8 68.7 51.6 566 | 541 | 88.2 90.6 894 (830 | 868! 8,48 | 1.86 | 1.90 | 1.38
» 30 70.4 72.2 7103 56.2 58.2 | 56.7 | 90.6 98.6 94.6 } 920 | 940 ] 630 | 194 | 198 | 1.96
Moan §4.83 85.8 65.3 50.5 49.7 | 491 | 84.8 89.2 87.0 | 8.03 (8123 [ 8.06.]1.77 [1.86 | 1.84
L8.D 6% |[Organic F* 2,35 2.40 237 1.80 1.82 | 1.81 5.50 5.80 566 [0.55 ]| 060 | 0.57 | 0.40 ;: 0.44 | 0.42 |
P-F 242 2.43 4.42 1.86 1.92 | 1.89 | 6.40 650 | 645 1072 J0.70 ] 0.71 1035 ] 0.30 | 0.32
ITthoraatlon 3.15 3.20 3.11 215 210 | 217 | 8.50 | 7.50 800 10701082} 0.76 | 0.62 | 0.60 | 0.61
Sandy soil - i
Untreated soll 30.51 | 3260 | 31.28 | 26.73 | 27.51 ] 27.72 [ 60.32 | 61.36 [ 60.97] 311 ; 347 | 348 [ 0.78 | 0.82 ] 0.80
Farmyard |0 38.5 42.6 40.5 30.6 3265 | 315 | 766 | 77.3 76.9 [ 350|410 | 3.80.] 095 | 1.05 { 1.00
manure 15 40.0 44.0 42.0 325 345 [ 335 | 785 [ 7193 78.9 {370 | 410 | 3.90 {118 [1.20 | 1.19
30 44.5 46.5 45.5 34.0 36.0 [ 350 | 800 [ 836 | 818 (382420 401 {1.25 (133 | 1.29
Mean 41.0 44.3 42.8 34.3 34.3 | 33.3 | 78.2 80.1 79.2 373423 ( 390 [1.14 1 119 | 1.18
Chicken {0 37.8 434 40.5 .2 335 | 324 | 758 | 16.2 76.0 {380 1420 [ 4.00°{1.020.96 | 0.99
e £5 B 42.3 45,5 43.8 42.5 43.£ | 430 | 822 83.6 829 (420 (440! 430 (126 {130 | 1.28
_3_9_ 46.4 48.2 46.7 44.0 46.6 | 453 | 844 | 882 85.3 [ 4.36 | 456 | 4.46 | 1.36 | 1.38 | 1.37
Mean M8 45.7 4.7 39.2 | 413 | 40.2 | 808 82.0 814 {412 1439 | 392 1 1.21 | 1.21 | 1.2
L.S.D 5% Organic F 1.80 1.72 1.76 3.50 340 | 345 [ 215 2.10 242 1125 {912 | 1.48 1 0.25 | 0.30 | 0.27
P-F 3.60 3.42 3.46 3.10 2.08 | 3.09 | 1.40 1.38 139 [1.35 {130 | 1.32 [ 0.30 1032 | 0.31
|Interaction 1.60 1.75 1.68 2.50 240 | 245 1 2.50 2.45 248 | 180 | 175 | 1.78 [ 0.62 | 0.60 | 0.61

*F=fortilizer Ardab = 16
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: Effect of organic manures and phosphorus fertilization on NPK contents (kg/fed) of faba bean plants

-Table (3
rganic Mineral Nitrogen Phosphorus Potassium
rtilizer ‘fjertlllz:r < Seed . ‘Straw S Seed < Straw . Seed 5 Straw
3 ose, kg eason eason eason eason eason eason
(m°/ fod) P.0: fod T T 2 Mean T [ 2 Mean 7] 2 Mean 7] 2 Mean 1] 2 Mean 1] 2 Mean
Alluvial soil
Untraated soii 12.2143.2| 129 14.1014.30! 4.20 11.60/1.80{ 1.70 {0.27 {0.27 ]| 0.27 15.32/441{ 486 | 7.6 | 8.2 7.90
E\a.m\yard 0 142|168 154 146 1 58 | 52 (16 | 28| 21 /032]/030/0.31 |86 (8.2 | 84 [126]126| 126
nure 18 326/38.2) 354 {1 B7 | 85| 8.6 3.0 /38| 34 |0.82)0.84] 083 [11.5]|12.1 123 |25.7]|27.5 26.6
| 36 40.1140.3| 406.2 | 98 | 98] 9.7 [ 55| 57| 56 [0.88{0.92( 0.90 [13.2)13.6| 13.7 |32.0]33.2] 326
Mean 289135013033, 7.7 1801 78 [32 41| 3.7 /067]|069]| 0.68 {11.1[11.3]| 11.2 |24.4[248] 24.9
hicken 0 19.8/186] 167 | 68 | 6.2 | 60 |82 |30 31 /038]/040]039 92|94 93 [138(14.2] 140
anure 16 335402 369 [ 96 | 92| 94 [ 46 |48 | 47 |0.86]/0.90] 0.88 [13.614.2]| 13.9 | 25.6|248] 24.2
30 4251413 419 1112|116 113 76,71 6.3 6.5 [0.96}0.92] 0.94 |15.2{15.8] 15.5 | 36.7 ] 33.1 34.9
oan 3091327 313 | 85| 9.0 | 890 | 48 | 46 | 4.7 {0.68]0.74| 0.73 {12.6 [13.1] 129 [25.4]24.3| 24.8
.S.D 8% | Organic F* |3.50 [3.62] 3.56 |1.20/1.60 1.30 | 1.3 | 1.50] 1.40 [0.21[0.23] 0.22 [1.80] 1.6 | 1.60 [2.10[2.30 | 2.20
P-F 2701276 | 2.73 {1.06|1.10]| 180 | 1.0 {090 0.95 |0.25{0.27] 0.26 {1.20| 1.6 | 1.30 | 1.801 2.0 1.90
Interaction | 3.20 [ 3.40 | 3.30 |1.20 116 1.18 | 1.9 | 1.20{ 1.10 [0.23 {0.26 | 0.25 | 1.30 |1.36 | 1.33 [|1.90| 2.0 1.95
Sandy soil
Untreated soil 11.7/121) 119 /31130 | 31 |{10]098] 1.0 (024026 0.25 | 3.8 [ 36 | 3.7 |68 | 6.6 6.70
ﬁarmyard 0 13.2|136] 134 | 38 | 36 | 3.7 1.7 113} 1.4 [0.30]{0.32] 030 | 50 | 46 | 48 | 88 | 8.2 8.5
anure 16 2161218 217 1 56 162 ] 69 |28 |28 | 2.8 [056/0.50( 0.53 [10.0] 9.2 | 9.6 [11.6]126]| 121
| 30 262|258 26.0 | 6.2 |68 ] 66 | 3.2 |36 | 3.4 [062/0.60! 0.61 | 125|127 126 [13.0{150] 14.0
Mean 20.3 12042036152 | 55 ] 54 126 25| 25 [049/047) 048 ;9.2 183 | 90 |111|119] 115
hicken 0 146/150) 148 | 46 {48 | 47 (19 | 23| 22 [0.28/030/0.29 | 52 (58| 54 |92 ] 9.0 9.1
anure 16 26.0128.0| 27.0 163 |69 ] 66 3.1 (29| 30 |060[0.62] 0.61 (105111 108 {13.5]| 151 14.3
30 29.0(31.2{ 301 |73 |77 | 7.5 141 (43| 42 {0.70(0.68] 0.89 |12.0(12.6{ 13.0 {128]17.2] 164
oan 23.2124.7) 239 | 66 | 65| 65 | 33132 | 32 {0.53/0.58] 0.56 |9.20 9.8 | 9.50 |12.8|13.8]  13.2
S.D6% | OrganicF [2.15]/2.31] 2.23 12.80/2.92| 2.86 |1.20{1.30 ] 1.25 [0.22]0.18] 0.20 |1.22 [1.20 | 1.21 [1.60}1.40| 1.50
P-F 230/210) 2.20 |1.16[1.20| 1.18 |0.98[0.90 | 0.93 [0.20{0.22| 0.21 [1.10|0.90| 1.00 [1.50 ([1.96 | 1.53
Interaction | 2.20 | 2.40 | 2.30 |2.80|2.60| 2.70 |{1.60]1.20] 1.70 {0.23}0.21| 0.22 |1.201.20]| 1.20 |[1.88 |1.80| 1.53

*F = fortilizer

‘e 39 v °S ‘yeyyiys-3
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Similar results were obtained by Behiry (2005) and El-Shikhah and Gaafar
(2006). Further perusal of the studied characters, the productivity potential
varied at different sites according to the prevailing agroclimatic conditions, the
level of soil fertility and the physico-chemical characters of the soil. The order
of all studied characters increases was as the following: aliuvial soil > sandy
soll. Two reasons can be presented fo explain this result. The first reason is
physical, where water movement in sandy soils is accelerated by the open
structure of the soil, and thus water with dissolved fertilizers moves readily
from the surface downward. The second reason is chemical, where clayey
soils with their extensive surface area offer many sites and pathways for soil
chemical reaction with the added fertilizers (Behiry, 1991).

Effect on some soil physical properties:

1. Soil bulk density and total porosity:

Bulk density depends on soil structure and it is an indicator of soil
compaction, aeration and development case of roots, especizily, in soils with
high clay contents. Data of bulk density vaiue (Bd) and total porosity (P)
percentage under the organic fertilizers application are presented in Table
{4). Results indicated that the application of organic fertilizers led to a
reduction in bulk density, while the total porosity percentages were increased.
The relatively high value obtained of bulk density was due to untreated soil.
The best improved effect was subjected to chicken manure application. This
decrease in bulk density may be attributed to the high content of organic
matter in chicken manure (Table 1c), which refers to the formaticn of soil
aggregates.

Similar results were obtained by Abdel-Aziz et al (1988}, El-Naggar
et al. (2002) and Celik et al. (2004}. Concerning total porosity as affected by
organic fertilizers in both sandy and aliuvial soils, obtained results cleared
vice versa with bulk density. These results are in harmony with those
recorded by Paul and Clark (1996), Nyakatawa et al. (2001) who attributed
the lower bulk density value to higher organic matter content. Furthermore,
Marinari ef al (2000) reported that total soil poresity percentages increased
with organic fertilizer and compost depending on the amount of the organic
materials applied.

Concerning the effect of phasphorus fertilization rates on bulk density
and total porosity, data in Table (4) showed that bulk density tend to
decrease as phosphorus rates in the soil increase. Totai porosity took the
opposite trend. The lowest values of hulk density and the highest parentages
of total porosity were due to alluvial soll at 30 kg P;Osffed. With regard to the
interaction between the effect of organic manures and P-fertilizer rates on
bulk density and total porosity, data in Table (4) showed that addition of
chicken manure with 30 kg P,Osfed was the superior treatment that
influenced the bulk density and total porosity in the soils under study.

2. Hydraulic conductivity:
{a) For alluvial soil:

Resuits in Table (4) indicated that the hydraulic conductivity in alluviai
soil had increased with the application of organic fertilizers compared to the
control (untreated soil). This may be due to the possible stimulating effect on
formation of soil aggregates. Generally the effect of chicken manure was
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better than FYM. The positive effect of the organic fertilizer application on
hydraulic conductivity may be related to higher values of total soil porosity.
These resuits are in agreement with those obtained by El-Maddah (2000), Ei-
Naggar ef al. (2002) and Othman ef al. (2005).

Table (4): Effect of organic manures and phosphorus fertilizer on some
physical properties of sandy and alluvial soils’

: T Alluviai goil Sandh
Srganic | PROSPROILS | gyik | Total | Hydraulic | Bulk | Total | Wydrauiic
(mfied) |P:0s (kg/fod) densl? porosity | conductivity densly porosity | conductivity

{glem}| (%) | (cmmr) ({glem}| (%) {emihr)
53.2

Untreated soil 1.25 . 0.65 1.63 38.9 11.51
Farmyard 0 1.20 56.05 0.75 1.58 40.80 8.35
manure 15 1.18 55,30 0.81 1.55 41.90 9.32

30 1.16 56.50 0.97 1.52 43.07 9.28
Mean 1.18 55.45 0.88 1.55 41.90 9.32
Chicken 0 1.18 55.40 0.75 1.58 41.90 8.55
manure 15 1.18 56.50 0.85 1.51 43.40 8.35
30 1.13 57.70 0.98 1,48 44,50 8.25
Mean 1.18 5.5 0.89 1.54 42.30 8.38

(b} For sandy soil:

The results in Table (4) indicated that application of organic fertilizers
at 30 m*#fed and increasing the rate of P-fertilizers from 0 to 30 m® P,04/fed
caused a considerable decrease in hydraulic conductivity in soil. This
reduction cculd be atiributed to the migration of the fine particles of organic
fertilizers causing the clogging of macropores or a reduction in the pore size.
Also, resuits revealed that the reduction was decreased with increasing P-
fertilizer. Thase results may be explained by that organic manure, which led
to elevate the soil water helding capacity and consequently increased the soil
matrix poteriial as a result of increasing soil surface area (Hiilel, 1982). The
interaclion a¥ect between organic fertilizer and P-fertilizer gave a positive
significant effect on hydraulic conductivity. Similar results were obtained by
El-Nagar af 2/ {2002) and El-Eweddy {2005).

Conclusion.

The beneficial effect of studied organic fertilizers on physicai
properties and faba bean vield may be explained as the following:
1-The application of the studied organic fertilizer {(FYM and chicken manure)

caused 2 obvious reduction in the bulk density values of the cultivated
soils duz © several aileration In other related physical properties. The
enhancernent in the physical properties for organic fertilizers application
was axpected dug to the well known effect of organic matter in coating,
cementing and acting active bridges among soil particles (Salem, 2003
and Ei-Snouny, 2008).

2- The positive impact of the organic manures on faba bean yield, vieid
components snd mineral composition are mainly due o improving the
soll physical, cnemical and biclogical properties and preparing suitable
bed for gaimnination and develcpment of plant growth that is reflected on
the net yield. Morecver, the superiority effect of chicken manure may be
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due to high content of organic matter in-chicken manure compared to
farmyard manure.

3- Application of organic manures combmed with” P-fertilizer tended to
produce the highest vield of faba bean.

4- The promoting impact of phosphorus on faba bean vield, yield components
and mineral composition may be due to the following:

2- The fundamental role of phosphorus found in all important nucleoproteins
and in a large number of enzymatic reactions, which depends on
phosphorylation (Nassar and ismail, 1999).

b- P stimulates the activity of rhizobia and positively affecis on nodules
weight. As a results, N, fixation increases. This in tumn is reflected on
plant metabolism and synthesis of various organic compounds (Nassar ef
al., 2004).

¢- P acts as energy storage and fransfer (Osman st al., 2000).

Finally, |t could he conciuded that the apphwt:on of chicken manure
at a rate of 30 m*ffed combined with 30 kg P,Osffed in both aliuvial and sandy
soils under investigation gave the best quantity and quality of faba bean vield
and improving physica! properties.
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