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ABSTRACT

Two lysimeter experiments were carried out during 2001 and 2002 seasons at
El-Gemmeiza Agricultural Research Station, to study the effect of two organic
fertilization treatments (farmyard manure and chicken manure) and three nitrogen
levels (0,30 and 40 kg N/fed.) as well as their interactions on vyield, yield components
and oil content of sunflower and some physical and chemical properties of the
different soils ( Clay, Loamy, Sandy and Calcareous ) under the study. Split plot
design with two replicates were used. The obtained results could be summarized as
follows:-

1-Dry matter, plant height, head diameter, 100- seed weight and seed yield per fed.
of sunflower were increased with chicken manure than farmyard manure for all
soils under the present study. Also, all the previous characteristics were increased
by increasing nitrogen levels addition in all soils.

2-The highest values of dry matter, plant height, head diameter, 100-seed weight
and seed yield per fed. were obtained from loamy soil with chicken manure at 40
kg Nffed.

3-Seed oil and seed protein percentage were increased with chicken manure than
farmyard manure in all soils, except the clay one. Also, they were increased by
increasing nitrogen levels addition in all soils, except the clay one where they
were decreased at the highest nitrogen doses over than 30 kg Nffed.

4-The highest value of seed oil percentage was recorded by clay soil with farmyard
manure at 30 nitrogen unite, while the highest one of seed protein percentage
was recorded by loamy soil with chicken manure at 40 nitrogen unit.

5- Chicken manure caused an increase in seed and straw nitrogen percentage than
farmyard manure in all soils, except the clay one in seed nitrogen percentage and
raising nitrogen levels caused an increase in seed and straw nitrogen percentage,
except the clay one, the seed nitrogen was reduced after 30 kg N/fed.

6- The highest values of seed and straw nitrogen percentage were obtained from the
loamy soil, coupled with chicken manure at 40 unite from nitrogen per feddan.
7-Available soil nitrogen after harvesting was increased with chicken manure
compared with farmyard manure in ali soils, also the increase was found in soil
available nitrogen after harvesting by raising nitrogen levels addition in all soils.

8-The highest value of available scil nitrogen was obtained from the loamy soil with
chicken manure at 40 unit nitrogen per feddan.

9-The values of bulk density were decreased and total porosity were increased with
chicken manure compared with farmyard manure, also with increasing nitrogen
levels addition, but hydraulic conductivity values were increased in clay and loamy
soils, while they were decreased in sandy and calcareous ones.

10-The lowest value of bulk density and the highest one of total porosity were
obtained from clay soil with chicken manure at 40 kg N/fed. , while the lowest
value of hydraulic conductivity was obtained from the clay soil with farmyard
manure at zero nitrogen level.
Keywords: Farmyard manure, chicken manure, bulk density, hydraulic conductivity,
sunflower, head diameter, seed oil.
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INTRODUCTION

Sunflower (Helianthus annus, L.) is one of the most important oil crops
in the world. Sunflower production has increased to the extent that is now the
second leading oil crop in the world. In Egypt, there is a bright future for
sunflower as an oil crop adapted to a wide variety of soils and climatic
conditions. Planting sunflower should be increased especially in the newly
reclaimed soils with conducting the best agricultural practices such as
mineral, organic and bio-fertilization and controlling by irrigation treatments.

Nitrogen fertilizer has a pronounced effect on the growth and
physiology of sunflower. Many reports indicated that nitrogen is the most
effective factor for increasing seed and oil yields of sunflower. In this
connection, Saleh ef al. (1984) found that increasing nitrogen fertilizer levels
from 15 to 45 kg N/fed. significantly increased head diameter, seed weight
per plant and weight of 1000-seeds. Narwal and Malik (1985) reported that
application of nitrogen rates up to 60 kg N/ha. decreased oil content. Salama
(1996) showed that increasing nitrogen fertilizer levels from 20 through 60 kg
N/fed. significantly increased plant height, head diameter, 1000-seed weight,
seed and oil yields/fed. However, application of N fertilizer at the rate of 80 or
100 kg Nffed. markedly reduced head diameter, seed and oil yields/fed.
compared with the adding of 60 kg N/fed.

Organic fertilizers (farmyard or chicken manure) are one of the natural
amendments which correct and improve both chemical and physical
properties of the soils, especially the heavy texture one. El-Awag et al.
(1992), Kaoud (1994), Hanna and El-Awag (2000) and El-Maddah (2000)
stated that bulk density decreased, while hydraulic conductivity increased in
plots receiving organic fertilizers. Othman (1995), El-Naggar et al. (1996),
Hanna and El-Awag (2000) and El-Maddah (2000) pointed out that addition of
30 m°farmyard manure reduced the bulk density and increased the hydraulic
conductivity and total porosity in clay soil. EI-Awag ef al. (1996) stated that
the soil bulk density was decreased by increasing the nitrogen levels in clay
soil, while the hydraulic conductivity was increased.

The objective of the present work was to study the effect of organic
fertilization and nitrogen fertilizer rates and their interaction on yield and yield
components of sunflower and some chemical and physical properties for the
different Egyptian soils under the study.

MATERIALS AND METHODS

Two lysimeter experiments were conducted at El-Gemmeiza
Agricultural Research Station, El-Gharbia Governorate during both summer
seasons of 2001 and 2002. Forty lysimeters 2m in length, 1m in width and 2m
in depth were used in this study. Lysimeters divided into four groups, each
group were filled with a soil type namely clay, loamy, caicareous and sandy
soils. Each soil is considered as an independent experiment as split plot .
design with two replicates. The main plots are two organic fertilization
treatments, the first fertilization treatment is farmyard manure and the second
one is chicken manure. Organic manure rates were 20 m>/fed. Nitrogen
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fertilizer rates were considered as sub plots including N additions of 0, 30 and
40 kg Nffed. The plot area (2x1m) was planted wrth sunflower (G101 variety).
Sunflower seeds were hand sown in March 1% and March 5" in 2001 and
2002 seasons, respectively. Plants were thinned to single plant per hill and
the distance between hills was 20cm apart (35000 plant/fed.) just equal 15
plants per plot area. Nitrogen in the form of ammonium nitrate (33.5%N) at
the above mentioned rates was added in two equal portions before the first
and the second irrigation. The basel doses of P and K were applied according
to recommendatlons Sunflower plants were hoed twice to control weeds
before 2™ and 3™ irrigation, respectively. Normal agricultural practices for
growing sunflower were conducted in the usual manner followed by farmers
at the region. At the time of heading, the heads of all plants were bagged at
early seed development to avoid damage that couid be caused by birds until
maturity. Ten plants were randomly chosen at the physiclogical full maturity
development from each experimental unite and the following data were
recorded:-

1- Plant height (cm) 2- Head diameter (cm)

3- 100-seed weight (g) 4- Dry matter

5- Seed vyield (kgffed.) which was determined from all heads within each
plot and left to dry and seed yield was measured.

6- Seed protein percentage was determined using the improved Kjeldahel

method of A.O.A.C. (1984).

7- Seed oil, % was determined using Soxholet's extraction method
according to A.O.A.C. (1984).

8- Seed and straw mtrogen percentage and soil available nitrogen (ppm)
were determined using the improved Kjeldahel method of A.O.A.C.
(1984).

Soil samples were taken from each soil for physical and chemical
analysis. The main soil properties and the used organic manure analysis
were determined according to the standard methods described by Hesse
(1971), Lovenday (1974) and Biack (1965) and presented in Tabie (1). ~

Scil samples were collected from each plot at the end of each growing
season to determine some physical and chemical properties of soils. Soil bulk
density (Db) was determined using the core method (Vomocil, 1986). Total
Porosity (E,%) was calculated according to the equation : E=(1- Db/Dr)X100,
where Dr :is the real density. Hydrauiic conductivity (cm/hr) was determined
using undisturbed scil cores using a constant waier head according to
(Richards, 1954). Available soil nitrogen was determined using micro-
Kjeldahel method according to A.O.A.C. (1984).
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Table (1-a) : Some physical properties of the experimental soils.

Particle size Soil | om Bulk | Total | Hydraulic

Soil Type distribution,% | Texture % | €aCO0s [Density|Porosity| Conductivity
YPe I'sand| siit [ Clay | Class v % | gcm % cm/hr
Ciay 22.18(33.17|44.65| Clay 2.20 | 3.50 1.19 55.09 0.60
Loamy 35.43135.94(28.63( Loamy ([ 1.50 [ 3.20 1.29 51.32 1.60
Sandy 88.67| 6.07 | 5.26 | Sandy | 0.40 | 5.10 1.68 36.60 18.65
Calcareous [71.98(18.92| 9.10 | Sandy L. | 0.60 | 25.30 1.48 4415 10.32

Table (1-b) : Some chemical properties of the experimental soils.

C.E.C| Available NPK,

Soluble cations, meq/l.* | Soluble anions, meq/I.* EC* pH meq/ ppm

- [ 1:2.5
Soil Type - |dSm susp. 100g N p K

Ca™ | Mg™ | Na' | K |COy”[HCOy| CI | SO, ach

Clay 16.00] 10.00 | 5.20/1.02| 0.26 | 0.96 [16.70] 14.30 | 2.84 | 7.80 | 55.00 |26.60(8.30| 360

Loamy |15.00/10.00 [6.30|0.74(0.18 | 0.66 |16.60( 14.60 | 3.40 | 7.70 [ 39.00 |22.15|6.40| 300

Sandy 2.50 | 1.50 |4.90|0.40) 0.26 | 0.46 | 3.80 | 478 | 0.84 | 7.10 | 7.00 [10.70{1.80| 50

Calcareous | 7.50 | 1.50 |4.20|0.44| 0.38 | 0.76 | 4.80 | 7.70 | 1.40 | 8.10 | 8.00 |18.20|2.80| 70

* In soil paste extract
Table (1-c): Characteristics of different used organic manure.

. Farmyard Chicken

Properties manure manure
H (1:10 organic manure : water susp.) 7.50 8.25
EC dSm™ (1:10 organic manure : water extract ) 1.30 1.90
CaCOs, % 1.20 5.80
O.M., % 32.30 49.10
Total N., % 0.78 1.72
Available P, % 0.05 0.10
Available K, % 0.50 1.20
Available Ca, % 0.03 0.01
Available Mg, % 0.18 0.13
Available Na, % 0.03 0.02
Available Fe, ppm 35.75 84.15
Available Mn, ppm 84.45 110.60
Available Zn, ppm 21.90 88.45
Avazilable Cu, ppm 8.70 11.45

Statistical analysis was done according to prdcedure out-lined by
Sendecor and Cochran (1967). The mean values were compared at 0.05
level using L.S.D.

RESULTS AND DISCUSSION

i- Yield and yield components.
dry matter:

Data in Table (2) show that application of the two studied organic
fertilizers had a significant effect on the dry matter of sunflower under all soils
of study. Generally the dry matter was increased with chicken manure than
farmyard manure for all soils. Also, Table (2) show that the highest value of
dry matter was recorded for loamy soil; while the lowest one was for the
sandy one. These results are in harmony with that obtained by Anton et al.
(1995).
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With respect to the effect of nitrogen addition on sunflower dry matter, data in
Table (2) revealed that positive significant effect with increasing nitrogen
levels for all soils under the study. Generally, the best soil produced dry
matter was loamy soil and the lowest one was sandy soil; the highest value
of dry matter was 35.52% which was recorded by loamy soil at 40 unite of
nitrogen, and the lowest one was 22.33% which was recorded by sandy soil
at zero nitrogen level. These results are in agreement with those obtaind by
Mishra et al. (1995).

Regarding the interaction between organic manure and nitrogen
doses on dry matter of sunflower data presented in Table (2) revealed that
the highest value was 37.19% for the loamy soil with chicken manure at 40
unite nitrogen; while the lowest one was 21.87% for sandy soil with farmyard
manure at zero nitrogen level.

Plant Height :

Data presented in Table (2) show that plant height was not affected
significantly by organic manure in all soils except the sandy one. Generally
the effect of chicken manure was better on plant height than farmyard
manure in all soils. The highest mean value was recorded by loamy soil with
chicken manure which was 139.67cm, while the lowest mean was obtained
for sandy soil with farmyard manure, the lowest value was 65.33 cm. These
results are in agreement with those obtained by Narwal and Malik (1985).

Concerning the effect of mineral fertilization doses on plant height,
the same Table show the significant effect of nitrogen fertilization doses in
clay and sandy soils only, but in loamy one the significant was found only
between zero and both 30 and 40 nitrogen unite, while no significant
differences between 30 and 40 nitrogen unite, while in calcareous soil there
was significant differences between zero and 40 nitrogen unite, also between
30 and 40 nitrogen unite.

Generally the increase in plant height by increasing nitrogen levels
might be attributed to the role of nitrogen in initiation of merestemic activity
and hence it resulted in an increase in cell number and cell size with an
increase in plant height. More, nitrogen is essential for growth and
development of sunflower stem. These results ingeneral are in agreement
with those obtained by Haron and Salah (1991) and Said (1998).

Regarding, the interaction between organic manure and mineral
fertilization on plant height data in Table (2) reveal that the highest value was
150.0 cm for the loamy soil with chicken manure at 40 nitrogen unit; while the
lowest one was 61.0 cm for the sandy soil with farmyard manure at zero
nitrogen unit.
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Head diameter :

Data in Table (2) reveal that head diameter was not affected
significantly by organic manure in all soils except the loamy soil. It is clear
that the effect of chicken manure was better than farmyard manure on head
diameter; the highest value was 16.0 cm which was recorded by loamy soil
with chicken manure; and the lowest value was 6.0 cm for the sandy soil with
farmyard manure. Generally the loamy soil is considered as a best soil which
was produced the better head diameter. This increase in head diameter may
be attributed to the good texture of loamy soil and to its reflect on a good
growth. Similar results had been obtained by Grove and Summer (1982) and
El-Naggar et al. (1996).

‘ Regarding to the effect of nitrogen addition on head diameter, data in

~ Table (2) reveal significant differences on head diameter by nitrogen doses in
all soils under the study were found, where increasing of nitrogen doses
caused an increment in head diameter in all soils; where the values in clay,
loamy and calcareous soils were nearly each other, while the sandy one was
very small. Generally, the highest values were obtained from loamy and clay
soils with 30 and 40 nitrogen unit and 40 nitrogen unit respectively, where the
values were 17.0 cm. The lowest one was obtained from sandy soil with zero
nitrogen unit, where the value was 4.0 cm. This is attributed to a poor
nutrition in sandy soil (Table 1-b). The obtained results are in agreement with
those obtained by Said (1998).

From Table (2) it can be seen that the best interaction between
organic and mineral fertilization doses on head diameter was from loamy soil
with chicken manure at 40 nitrogen unit, while the lowest value was from the
sandy soil with non nitrogen addition.

Seed yield and 100-seed weight :

Data in Table (2) show means of seed yield in Kg/fed., as affected by
organic manures. lt revealed the significant effect on seed yield by organic
fertilization for all soils except the clay one. Generally, the highest seed yield
was obtained from the loamy soil with chicken manure; which was 1422.64
kg/fed., while the lowest value was recorded with the sandy soil coupled with
farmyard manure which was 161.00 kg/fed. This increase may be attributed
to the optimum properties of the loamy soil which reflect on productivity of
these soils. Similar results were reported by Said (1998).

With regard to the effect of nitrogen levels on seed yield, data
revealed that significantly differences on seed yield with nitrogen levels for all
soils except the sandy one was found. Generally, adding nitrogen doses
caused an increase in seed yield under any soil, the highest seed yield of
sunflower plants was obtained from the loamy soil with 40 unit of nitrogen; the
value was 1606.31 kg/fed.., while, the lowest seed yield was recorded for the
sandy soil, where the value was 119.53 kg/fed.. Increasing seed yield in
loamy soil may be due to the good physical and chemical properties of this
soil which tended to high productivity of sunflower. These results agree with
those obtained by Kamel ef al. (1983) and Said (1998) who reported that
markedly increase in seed yield / fed. with increasing nitrogen fertilizer rates.
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Regarding the effect of interaction between organic manure and
nitrogen levels; it can be seen that, the highest value of seed yield was
recorded by loamy soil when the chicken manure coupled with 40 nitrogen
unite; while the lowest value was obtained from sandy soil when farmyard
manure adding without nitrogen addition.

Concerning 100 seed weight, data in Table (2) reveal that no marked
differences were detected between organic fertilizers on 100 — seed weight in
all soils under study. Generally the effect of chicken manure was better than
farmyard manure. It can be seen that, the loamy and clay soils were the best
soils in producing 100 — seed weight than the others under study. These
results are similar to Harmati (1993).

Regarding the effect of nitrogen levels on 100 - seed weight, data
illustrated that no significant effects between nitrogen levels in all soils under
study. Generally, increasing nitrogen levels tended to increase 100 — seed
weight. Also, loamy and clay soils were the best soils which produced the
highest values of 100 - seed weight. This may be due to good physical and
chemical properties of these soils. These results are agreement with that
obtained by Saleh et al. (1984) ; Haron and Saleh (1991) ; Anton et al. (1995)
and Salama (1996).

With regard to the effect of interaction between organic fertilization
and nitrogen levels, it could be detected that the highest value was 4.75 gm
which was recorded by loamy soil with chicken manure at 40 nitrogen unit,
while the lowest one was 3.72 gm which was recorded by sandy soil with
farmyard manure without nitrogen doses.

Seed Oil, % :

Data in Table (3) reveal that organic fertilization had no significant
effect on seed oil %, in all soils under study except the loamy soil which had a
significant effect. Also, it can be seen that chicken manure in all soils
praduced highest seed oil %, except the clay one. Generally the highest seed
oil %, was recorded by clay soil which was 43.3% for farmyard manure, while
the lowest one was 40.97% for the sandy soil with farmyard manure. This
concept is supported by data of Salama (1991).

Concerning the effect of nitrogen levels on seed oil %, data indicated
an increase in seed oil % by increasing nitrogen levels for all soils except the
clay one which decrease with the high dose of nitrogen over than 30 kg N/
fed. These increases were insignificant in all soils except loamy one. The
highest value was 43.55% for clay soil with 30 nitrogen unite, while the lowest
one was 39.85% which was recorded by sandy soil with zero nitrogen unit.
Similar results had been obtained by Salama (1996).

Regarding the effect of interaction between organic manure and
nitrogen levels, data reveal that the highest value was 43.9% for clay soil at
30 nitrogen unit coupled with farmyard manure, while the lowest one was
39.8% for sandy soil with farmyard manure at zero nitrogen dose.
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Seed Protein, % :

It is clear, as shown in Table (3) that the applied organic fertilization
had significant effects on seed proteins % in clay soil anly, while insignificant
in the other soils. Often, chicken manure produced the higher values than
farmyard manure in all soils. These results, in general, are in agreement with
those obtained by Blamey and Chapman (1981).

Concerning the effect of nitrogen levels there was insignificant effect in
all soils except the clay one. Generally, increasing nitrogen doses caused an
increase in seed protein %, where the highest value was 31.10% which was
recorded by loamy soil with 40 kg N / fed., while the lowest one 24.10% which
was recorded by sandy soil with zero kg N / fed. This may be due to, as known,
that loamy and clay soils are rich in all elements nutrition and their physical and
chemical properties are good. Similar results were reported by Blamey and
Chapman (1981) ; Haron and Salah (1991) and Sarkar et al. (1995).

Regarding the effect of interaction between organic manure and
nitrogen levels on seed protein, data in Table(3) reveal that the highest value
was 31.13% which was recorded by loamy soil with chicken manure at 40 kg
N / fed., while the lowest one was 24.06% which was obtained from sandy
soil with chicken manure at zero nitrogen level.

Seed Nitrogen, % :

As shown from Table (3) seed nitrogen % of sunflower was little
increased with chicken manure compared by farmyard manure in all soils
except the clay one which was decreased, where the values were 4.89 and
4.79% with farmyard and chicken manures, respectively. The lowest value
was 4.44% which was recorded by sandy soil with farmyard manure. The
same results were obtained by Hensler et al. (1970) and El-Awag et al.
(1996).

Concerning the effect of nitrogen levels, data in Table (3) reveal that
increasing nitrogen doses led to increase seed nitrogen % in ali soils except
the clay one. The highest value was 4.98% which was recorded by loamy soil
at 40 kg N /fed., while the lowest one was 3.86% which was obtained from
sandy soil at zero kg N / fed. These results agree with El-Balsary et al. (1980)
and El-Naggar ef al. (1995).

Regarding the effect of interaction between organic fertilization and
nitrogen levels addition data in Table (3) clear that the highest value was
4.98% which was obtained by loamy soil with chicken manure at 40 kg N/
fed., while the lowest one was 3.85% which was produced by sandy soil with
chicken manure at zero kg N / fed. '

Straw Nitrogen, % :

Data in Table (3) reveal that insignificant differences were found by
organic manure on straw nitrogen % in all soils except the sandy one which
had a significant effect. Generally, straw nitrogen% was increased with
chicken manure than farmyard manure in all soils. The highest value was -
obtained from loamy soil with chicken manure where the value was 1.94%
while the lowest one was 1.67% which was recorded by sandy soil with
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farmyard manure. These resuits are in harmony with the finding of EI-Naggar
et al. (1996).

Concerning the effect of nitrogen doses, data in Table (3)
demonstrated that significantly effects were found on straw nitrogen % for all
soils, where increasing nitrogen levels tended to increase straw nitrogen %.
The highest value was 2.34% which was recorded by loamy soil at 40 kg N /
fed., while the lowest value was 1.30% which was found in sandy soil at zero
nitrogen level. Similar results were obtained by Mishra et al. (1995).

Regarding the effect of interaction between organic manure and
nitrogen levels, Table (3) shows that the highest value was 2.46% in loamy
soil with chicken manure at 40 kg N / fed., while the lowest one was 1.27% in
sandy soil with farmyard manure without nitrogen addition.

li- Soil properties.
Available soil nitrogen, % :

Data in Table (3) show that available soil nitrogen was significantly
effected by organic manure in loamy and sandy soils ; while clay and
calcareous soils were insignificant. Generally, chicken manure was more
effective than farmyard manure on available soil nitrogen. This may be due to
the high content of total nitrogen in chicken manure than farmyard manure
(Table 1-c). The highest value was 33.15 ppm which was obtained from
loamy soil with chicken manure ; while the lowest one was 23.84 ppm which
was recorded by sandy soil with farmyard manure. Increasing available soil
nitrogen in loamy and clay soils may be due to rich of these soils in macro-
nutrients (Table 1-b). These results are in harmony with the findings of El-
Naggar et al. (1996) and El-Awag et al. (1996).

Regarding the effect of nitrogen levels, data in Table (3) reveal that
the significant effects were recorded in all soils except clay one, where the
significant effect was found between zero and 30 kg N / fed., while non
significant in high doses of nitrogen in clay soil. The highest value was 38.86
ppm in loamy soil with 40 kg N /fed., While the lowest one was 20.09 ppm in
sandy soil with zero nitrogen level. These findings have been supported by
El-Naggar et al. (1995).

Considering the interaction effect between organic fertilization and
nitrogen doses, data in Table (3) reveal that, the highest value was 39.59
ppm which was obtained by loamy soil with chicken manure at 40 kg N / fed.,
while the lowest one was 20.06 ppm which was recorded by sandy soil with
farmyard manure at zero nitrogen level.

soil bulk density and total porosity :

Soil bulk density is one of the useful values which used as an
indication for soil structure. This property was mainly affected by macro pore
spaces. Data in Table (4) show that application of studied organic manures
led to a significant decrease in bulk density of loamy and sandy soils, while
the decrease in clay and calcareous ones was insignificant. Generally the
effect of chicken manure was better than farmyard manure on decreasing
bulk density. This may be due to its height content of organic matter (Table 1-
c). The lowest values of bulk density, and the highest ones of total porosity
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were associated with chicken manure in clay and loamy soils, where the
values were 1.05, 1.13 gm / cm® for bulk density, and 60.50, 57.23% for total
porosity, respectively. Generally it appears from the previous data that
organic manure addition to sandy and calcareous soils changed bulk density
and total porosity in positive direction towards maximizing the ability of these
soils to retain and conserve irrigation water against rapid loss by percolation.
This decrease in bulk density may be attributed to the high content of organic
matter in chicken manure (Table 1-c), which refers to formation of soil
aggregates. Such results agree with that obtained by El-Awag et al. (1992)
and El-Maddah (2000).

With regard to the effect of nitrogen fertilization doses on bulk density
and total porosity, data in Table (4) reveal that bulk density tended to
decrease as the nitrogen level in the soil increase. Total porosity takes the
opposite. The lowest values of bulk density and the highest ones of total
porosity were obtained by clay and loamy soils at 40 nitrogen unit where the
values were 1.03, 1.11 gm/ cm® for bulk density and 61.13, 58.12% for total
porosity, respectively. Similar results were obtained by El-Awag et al. (1992)
and Mielke et al. (1984).

Concerning the interaction between the effect of organic manure and
nitrogen doses on bulk density and total porosity it can be noticed from the
data in Table (4) that mixed of 40 nitrogen unit plus chicken manure reveal
the better treatment as affected on bulk density and total porosity in all soils
under the study.

Hydraulic conductivity :

The hydraulic conductivity is a function of the pore size distribution,
and affected by geometery of the pores especially the macro pores which are
the main contribution to the passage of water. Data in Table (4) reveal that
application of the studied organic manure led to significantly differences in
hydraulic conductivity in loamy and calcareous soils only, while in clay and
sandy ones was insignificant.

Generally, the effect of chicken manure was better than farmyard
manure on increasing hydraulic conductivity in clay and loamy soils and
decreasing it in sandy and calcareous ones. The lowest value was increased
from 0.60 to 0.89 cm/ hr. in clay soil, while the highest value was decreased
from 18.65 to 8.25 cm / hr. in sandy soil. These increments and decreases
may be due to the role of organic materials on formation of water stable
aggregates and hence increasing in total porosity. Similar results had been
obtained by EI-Naggar et al. (1996) and El-Maddah (2000).

Concerning the effect of nitrogen fertilization doses on hydraulic
conductivity, data in Table (4) reveal that hydraulic conductivity tended to
increase in clay and loamy soils as the nitrogen level in the soil increase,
while it decreases in sandy and calcareous ones. The lowest value was
increased from 0.6 to 0.97 cm/ hr. in clay soil, while the highest value was
decreased from 18.65 to 8.77 cm/ hr. in sandy soil. These results agree with
those obtained by Sarker et al. (1973).
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Regarding the interaction between the effect of organic manure and nitrogen
doses on hydraulic conductivity it can be revealed that farmyard manure
coupled with zero nitrogen unit recorded the highest value of hydraulic
conductivity with sandy soil where the value was 9.41 cm / hr. This may be
due to increasing macro pores in sandy soil and consequently increasing
hydraulic conductivity. .
Generally, it can be concluded that chicken manure coupled with 40
nitrogen unit in all soils gave the better characteristics of sunflower plants
especially in loamy soil.
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