Assiut J. Agric. Sci (2012) 43:(6)(82-98)
PRODUCTION EFFICIENCY oF SOME
NITROGEN FERTILIZATION and THEIR
EFFECT on THE DAMAGE CAUSED BY WILD

BIRDS on SUNFLOWER CROP
Youssef, M. A.l; Omar, M. M. A?and El-bardisy, H. AR
'Soil and Water Sci. Dept., Fac. Of Agric., Al-Azhar Univ.,
Assiut Branch. *Agric. Zoology and Nematology Dept. Fac. Of
Agric., Al-Azhar Univ. Assiut Branch. *Agric. Economic Dept,
Fac. Of Agric., Al-Azhar Univ., Assiut Branch.

ABSTRACT:

A field experiment was car-
ried out at The Experimental
Farm, Faculty of Agricuiture,
Al Azhar Univ. Assiut, Egypt
in order to study the effect of
different nitrogen fertilization
{bio, oiganic and chemical)
wiih different combination on
sunflower yield and itz gil
content as well as th: damage
caused by wild birds. The fer-
tilization treatments were car-
ried out as follow. The first
treatment without any fertili-
zation as control. The second
was freated with ammonium
nitrate as a chemical fertilizer
(CN) with rate of 50 Kg/fed

the third treatment was the
effective micronrganisms
(EM) with rate 6 L/fed. as a
bio-fertilizer.The fourth treat-
ment was treated with humic
acid (HA) with a rate of 4
L/fed + EM (EMH). The fifth
arca was treated with a rate of
20 m’ fed from the sheep ma-
aure (SM) as organic fertil-
izer. The sixth treatruent was a
mixed from SM + EM. The
last treaiment was mixture
from SM + EMH. Each treat-
ment was three plots every
one was (2 x 4.5m.) and laid
out in a randomized block de-

sign with three replicates.
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highest values of  seed
weight/plant and seed or oil
yield/fed (131.42g, 1987.12 kg
and 641.67 kg,

were recorded in soil treated by

respectively)

sheep manure. The wild birds
attacked the sunflower plants in
doughy and mature stages tili the
harvesting time causing a severe
damage in plant heads. Wild
birds caused a reduction in
sunflevier yield by 6.50, 6.67 and
7.33% in the control, {(SM) and
CN or EMH
respectively. The highest losses

treatments,

in sunflower yield were recorded
in the soil treated by SM+EMH
(11.97%). The
recommends the introduction of
fertilizer (SM+:M)

where meets the requireruents of

study
treatment

production efficiency to producc

higher and lower cosis, and
dissemination of such
recommendation on  farmers

sunflower at the level of the
Republic.

Key words: Chemical, organic,
big-fertilizer, without fertilizer,
technica

10sS, birds,

{productivity) efficiency, Data
Analysis  model
(DEA), leaner program, optimal

treatments and sunflower.

Envelopes

INTRODUCTION:

Sunflower (Helianthus annuus,
L.} is one of the most important
edible oil crops all over the
world. Its seeds contain 24-49 %
oil and its cake contains 25-35 %
protein, which is mostly feeded
to livestock because of its high
biological value. Furthermore,
sunflower seeds are eaten as
salted whole seeds as roasted nut
meats. (Salek ef al., 2004 and
Aowad and Mohamed, 2009).

Organic materials, particularly
solid manure, useful amounts of
orgaric matter to soils, act as soil
stiuctura!

1 ian

conditioners  and
improvers. Also, they increased
the

drought

water holding capacity,

resistance and soii
siructural stability as well as
enhanced soils biological activity
(Meenakumari and Shekhar
2012). Bio-fertilizers drew the
attention as an alter;ative way to

-

nitiogen  fertinzer application.
They have many merits in
supplying part of the plant

that souid

—

nitiogen requirement
be reaching to 25 %. They also

help in increasing nutrients
availability, reduce
environmenta! pollution as a

result of mineral fertilizers over

use, control the vegetative
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growth and improve the yield
potential {Ragab, 1999 and
Muhammad ez al., 2012),

The bird damage to crops,
particulasly cereal grains, is a
serious problem allover the
world. In African countries, bird
damage to cereal crops represents
economic losses reached to 5- 10
% of the production (Bruggers
and Rulle 1981). In Egypt, some
bird species are considered the
most important agricultural pest
especially in the field crops. Such
as house spamrow, Fasser
domesticus niloticus (L.), hooded
crow Corvus corone sardonius
{L..) and paim dove, Streptopelia
senegalensis egyptica (L.} and
other bird specics (Bonnah, 2007
and Omar, Z010).

The current study 2ims to
assess ine influence of adding
different nitrogen fertilizer types
on sunflower productivity as well
as the damage caused by wild

birds. Also, estimated the total

economic losses due to them
practices.
Materials and Methods

An experimental field was
conducted at the experimental

farm, faculty of agriculture, Al-
Azhar University, Assiut, Egypt.
Some soil properties were
determined according to Page ef
al., {1982) and they are shown
Table (1).

Sunflower seeds (Giza 102
cultivar) were sown on July 5"
2011. A scasonal total of 200
kg/fd calcium super phosphate
(15.5% Py0s) and 50 kg/fd
potassium sulphate (48% K.O)
were applied as recommended
The

recommended cultural practices

fertilizer  doses. other
for growing sunflower plants
were followed.

The experiment design was a
randomized complste block wih
three replicaies and included
seven nitrogen fertilizer
treatments:

1) Control
fertilization) (C).
Z) Treatment

{without N
was chemical
nitrogen fertilizer (ammonium
nitrate, 33.5% N) at a rate of 200
kg / fed was added by three doses
and 200 kg / fed calcium super
phosphate (15.5% P;0s) and 50
kg / fed. potassium suifate (48%
K;0)

was applied as
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recommended fertilizer doses
during soil preparation (CN).

3) Effective microorganisms at a
rate of 6 L / fed was mixed with
irrigation wafer (EM).

4) Humic acid (HA) (20 %
concentration) at a rate of 4 L /
fed. + EM (EMH).

5) Sheep manure at a rate of 20
m® / fed was added during soil
predation (SM).

6) SM + EM.

7) SM + EMH. A representative
soil sample was collected from
each plot (2 x 4.5 m.) to 30 cm
depth before cultivation and after
harvesting.

* The soil sample was air dried
and sieved to determine some
soil properties according to
Jacksga (1973). Alse, Sheep
manure was chemically anaiyzeé
(as shown in table 2) according

to Page e al., (1982). At harvest
stage, heads were picked from 3
randomly selected plants in each
experimental unit and air-dried
tor 3 days the;, seeds were
manuaily extracted. The seeds
were subjected to estimate seed
weight and seed index. Seed
yield (ton fed.) was calculated by
using all heads of plants
remained in all experimental unit.

Oil percentage of seed was
determined in the air dried seeds
according to the method
described by A. O. A. C. (1995)
Using soxhelt apparatus and
petroleurn ether (60-80 l’C)‘ as
solvent. Protein % of seeds was
calculated by multiplying N % x
6.25 according to (A. O. A. C,,
2000).

Monitoring of bird losses
in the field was based on the
frequency encounterr of loss
head sunflower plants until
the harvest time. Samples
were token at iwo dates, after
doughy and mature stages.
Direct count method was used
in order to determine the bird
loss. Samples of thirty plants
were chosen randomly from
each piot and loss seeds were
recorded. The attacked plants
were estimated as a
percentage of the  total
examined plants. The
obtained daia “were subiected
ta the analysis of variance
LSD at 0.05 was used to
differentiate the means
according to  Siceic and
Torrie (1984).
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Table (1): Some soil properties of the studied field.

r

Parameter Value
Sand (%) 26.00
Silt (%) 37.40
Clay (%) 36.60
Texture grade Clay Loam (C L)
PH (1:2.5) Susp. 8.08
EC (dSm™) (1:2.5) 0.298
Cations (cmol /kg soil) N
Ca"” 0.84
Mg 0.43
Na' 0.59 |
o K 0.28
Anions (emol /kg soil)
CO7 0.00 )
HCO™ 0.56 |
Cr 0.89
SO 0.66
i Total-N (%4} 0. 14#'
OM (%) 1.56
CaCO; % TS ]

Table (2): Chemical analysis of slieep manuires

Characteiistics Sheep manure

T Total-N % 2.25
“Total-P % 129 N

Total-K % 3.56

Organic matter 3842

PH(1:5) Susp. 8.48

EC dSm™ (1:5) 4.164

C/N 9.92

Data Envelopes Analysis model

(DEA):

86
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purpose and their determinates
éccording to Farrell (1957).
RESULTS AND DISCUSSION

- The effect of organic
materials and bio-fertilizer on
plant behavior is not only a
matter of nutrients supply, but
also it influences the physical
chemical and biclogical
characteristics of soil which in
turn influence the plant growth.
1- Nitrogen fertilizer and some
soil properties:

Soil reaction (pH) shows a
little change as a result of
addition  different
fertilizer sources Table (3) this
might be due to the soil buffering
capacity that resists the change of

nitrogen

its soil reaction. The values of

pH show alkaline reaction
and they range between 8.22 and
8.40. Soil salinity values differ
fertilizer

soil

among nitrogen
treatments and could be arranged
in descending order of CN > SM

> 8M + EMH <C > EMH > SM

+ EM > EM (table 3). The
highest value of soil salinity (408
usm) is observed in the soil
fertilized by ammonium nitrate
which in fact is a real salt. The
lowest value of soil salinity (269
usm) is recorded in the soil
bio-fertilizer. Soil
organic carbon realize obvious

treated by
change by using different
nitrogen fertilizers and could be
arranged in descending order of
SM+EM>CN>C>EM>
EMH >SM > SM + EMH Table
3). _ _
Plus bio-fertilizer compared to
the soil treated by sheep manure
or bio-fertilizer only,
respectively. This might be due
to- the existing of organic
materials  that the
biological activity and provide

inciease

the Gnergy and nutrients needs

for materials

organic
decomposiiion (Abu-zahra and

Tahboub, 2008).
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Table (3): Synergetic effect of organic fertilizer and EM on pH,
EC and OC after harvest of sunflower plant.

" Treatments pH EC uSm™) oC (%) |
Control 8.40 296 1.05
CN 8.32 408 1.06
EM 8.27 269 0.77
EMH 8.24 289 0.69
SM 8.22 323 0.64
SM+EM 8.22 282 1.17
SM+EMH 8.26 323 0.41

The soil organic carbon increases by 83 & 52% when the soil treated by

2- Seed yield and its quality:
Data in Table (4) indicate the
secd yield its components and

-seed quality are significantly -

increased as a result of addition
different  nitrogen  fertilizer
sources. Seed weight/head or
seed yield (kg/fed)are increase by
1516, 25.56 and 36.10% when
. soil treated by sheep manure
.. compared to sheep manure plus
(SM + EM),
fertilizer (CN) and

bio-fertilizer

chemical

sheep manure plus bio-fertilizer-

plus humic acid (SM + EMH),
respectively. Seed weight/head or
seed yield (kg/fed) could be
. arranged in descending order of

" SM>SM+EM>CN>S8M +.
EMH > EMH > EM > C. The:
increase in seed weight’head and .-

seed yield mieght be due to that
mixing organic fertilizer ‘with

* cffective 7

microorganisms
enhance the metabolic process
such as net assimilation rate that

_increase growth characters and

yield components. (Esmaeilian
et al, 2012).Seed index (weight
of 1000
increases by wusing different

seeds) significantly
nitrogen fertilizers. The seed
index could be arranged in
descending order of SM + EMH
>SM + EM > CN > EMH > EM
> SM > Control. It is worth to
mention that :the " combination
between nitrogen fertilizer given
higher value of seed index than
individual nitrogen fertilizer. The

Highest value is recorded in the

plot ‘treated by sheep manure +
effective
‘humic acid. This may be due to

microorganisms -+

--adding SM + EMH act as a store

house of several macro and
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micronutrients effectively which mineralization (Han eral., 2007). _
are released during the process of

Table (4): Synergetic effect of nitrogen fertilizers and EM on

sunflower yield and its quality.

Seed
Weight | ind
CIBAt | T ) geed Seed
seed\ 1000- ) Oil yield )
Treatments yield protein
head seed (Kg/fed)
. (Kg/fed) (%)
{(g) weight
(8
Control 68.11 68.42 | 102982 | 28535 23.6!1
CN 104.67 73.18 1582.56 | 529.40 30.05
EM 83.00 72.57 | 125496 | 37633 25.95
EMH 90.11 7294 [ 136246 | 391.17 24.83
SM 131.42 71.93 1987.12 } 641.67 29.31
SM+EM 114.12 81.21 1725.54 | 535.21 32.76
'SM+EMH 96.56 82.40 | 145994 | 54446 33.88
LSD 0.5 1495 | 556 226.06 89.39 NS

Generally, all  fertilizer oil content or oil yield could be
treatments significantly increase arranged in descending order of
- seed oil percentage and oil yield. SM > SM + EMH > SM + EM >
The maximum values of seed 0il CN>EMH > EM > Control.
content and oil yield (37.27 % & Protein content in seeds is
641.67 kg/fed, respectively) are significantly affected by
detected on the plants grown in  application of different nitrogen
the soil treated by sheep manure fertilizers. The highest protein
compared with the other content (33.88 %) was recorded
fertilization treatments. Seed oil onr the plants grown in soil
content increases by 11.62, 15.42  treated by SM + EMH fertilizers. -
& 20.23%. Oil yield increases by  Protein content in seed increases
17.85, 19.89 &'21.21% when soil by 3.42, 12.75 & 15.59% when
tested with sheep manure soil treated by SM + HEM
compared with SM + EMH, SM  compared with SM + EM, CN
+ EM and CN, respectively. Seed and SM, respectively. This may
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be due to the increase in the other
major elements, brought about by
the pood supply and positive
effect of nitrogen uptake that
encourége the . uptake of the
-available macro nutrients
(Nanjundappa ef al., 2001).The
protein content in seed could be
arranged in descending order of
SM+EMH > SM + EM > CN >
SM > EM > EMH > C. The
obtained  results are  in
accordance with those reported
by (Akbari et al, 2011 and
Esmaeilian ef al., 2012).

- 3- Yield loss caused by wild
birds:

Data presented in Table (5)
show the light of losses due to
birds at two ripening stages for

crop (doughy and
the
conditions of nitrogen fertilizer
treatments. The field

observations showed that, house

sunflower

mature  stage)  under

Passer  domesticus
(L.} hooded crow,

Corvus corone cornix (L.) and

sparrow,
niloticus
palm dove, Streptopelia
senegalensis egyptica (L.) starts
to attack sunflower plants from
seed formation till the harvest
time.

Dough ripe stage:

Data of this stage of grain
ripening through growing season,
are presented in the same table it
that, the
damage was occurred in
descending order of (SM+EM,
Control SM
treatment). The average of total
damage were (4.00, 433 &
4.67%), with insignificant
difference between ‘The
fertilizer treatments (CN, EM and
EMH) ranked the second order
(6.00, 6.00 & 6.67%), with
insignificant difference between
them. But the  highest damage
SM+EMH

was found lowest

and fertilizer

them.

was recorded in
fertilizer treatment (13:33%),
with highly significant

differences between this fertilizer
treatment and other treatments.
Mature ripe stage:

Data presented in the same
table demonstrates the percentage
of damage caused by birds,
during the mature stage. The
lowest  calculated  damage
percentages were revealed with
EMH, SM, CN and Control
(8.00, 8.67, 8.67 & 8.67%),
respectively, with insignificant
differecnce between them. The
fertilizer treatment (SM+EMH)
his  second

with

ranked order

(10.00%), msignificant
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difference between the control,
CN and SM fertilizer treatments,

Buly  (erc v Cignifieant
difference between EMH
fertilizer treatment and other
The highest damage
SM+EM
(14.00%),
significant

treatments.
was recorded in
fertilizer treatment
with highly
differences between this fertilizer
treatment and other treatments.

in general, the statistical
analysis of data, representing the
interaction, revealed that there
are  significant  differences
between the doughy and mature
stages in yield losses caused by
birds; the yield losses being 6.43

& 10.05 %, respectively.

Regarding, impact of nitrogen
fertilization on damage caused by

birds in sunflower crop. The
results revealed that, the lowest
damage was recorded in control,
SM, CN and EMH fertilizer
treatments (6.50, 6.67, 733 &
7.33%), with
insignificant difference between
them. But, the fertilizer
treatments (SM+EM and EM)
ranked the second order (9.00
&9.17%), with
difference between them.

respectively,

insignificant
The
highest damage was recorded in
(SM+EMH) fertilizer treatment.
The mean of total damage was
(11.67%), with highly significant
differences between this ferti}izer

tregtinent and other treatments.
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Table (5): Different nitrogen fertilizers and sunflower yield losses

by wild birds.

Growth stages
Treatments Doughy stage Prey- Mean
harvest
Control 433 fg 8.67 bc 6.50 C
CN 6.00 ef 8.67 be 733C
EM 6.00 ef 1233 a 9.178B
EMH 6.67de 8.00 ¢d 733C
8.67
SM 4,67 fg 6.67C
be
T SM+EM 400 g 1400a | 9.00B
SM+EMH 1333 a 10.00 b 11.67A
1005
Mean 643 B 8.24C
A
G
rowth NS
LSD stage
2.08 Fertilizers 1.21
Interaction .71 ]

Relationship between loss birds
and riie of cii and Proten in
seeds on sunflower crop:

Data in Table {6} show
the relationship between the
damage caused by birds and rate
of oil and Protein in seeds on
sunflower crop. The results
revealed that there correlation
between the damage caused by
birds and the rate of oil and
protein in seeds on sunflower
plants. This indicated that the

increase and decrease of damage

92

caused by birds 1s related to the
rate of oil and protein in
sunflower seeds. It has been
observed that the lowest yield
losses are 6.50 % with rate of oil
and protein (27.61 & 23.61%) in
soil untreated by any fertilizer
(control). While the highest vield
of losses are 11.67 % with rate of
oil and protein (37.27 & 33.88%)
in soil treated by (SM+HEM).
Wild bird species cause serious
damage to sunflower yield and

could be arranged in descending
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order of SM + EMH > EMH >
EM > SM+EM > CN = EMH >

SM > Control
plants. This is may be due to that
the birds prefer to feed on mature

on - sunflower

seeds (that have high oil and
protein content) more than that

on doughy stage which provide
them by enough energy needed
{Abd EL-Gawad et al., 2010).

~ Table (6): Relationship between loss birds and rate of oil and

Protein in seeds on sunflower crop.

| Treatments Seeds oil Protein in % of damage
(%) seeds birds
(%)
Control 27.61 23.61 6.50
CN 33.39 30.05 7.33
T EM 29.99 2595 9.17
EMH 28.71 24.83 7.33
SM 32.29 2931 6.67
SM+EM 31.00 32.76 9.00
‘L SM+EMH - 37.27 33.88 11.67

4- Economic Xlialysis of ihe

technical efficiency of the
fertilizer.  treatments  and

economic logses:

© Data in Table (6) show the
ratios of different
fertilizer treatments by using

efficiency

analysis Envelopment modcls.
The data indicate that treated the
soil by CN, EM and SM+EM
achieves technical efficiency
ratio of 100%. The estimated rate
of efficiency one true each is
considered as showed and check
treatment
(CN). Production rise and less

chemical fertilizer

cost (its one of the conditions of
economic efficiency), and check
(SM) the
highest production and costs

treatment  fertilizer

higher, while check ' fertilizer
treatment {SM+EM) had given
production is higher than derived
from treatment (CN). Most of the
profit and the cost of inferior
treatment (SM), as the two
treatments (Control and EM)
input  technicafly, with an
estimated technical efficiency for
each including about (65 and
79%), respectively. On the other

hand the treatments (SM and
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“SM-+IEM) more workers in terms
rof economic loss by wild birds,
~especially in the process of
maturation, which highlights the
~“importance of focusing on
transactions (SM and SM+EM)
' treatment

-and a  private

(SM+EM) and the need to
recommend the level of the
Republic and try to overcome or

reduce the attacking birds,
especially in the process of
maturity.

"Table (7): Indicators of economic efficiency of treatments

fertilizer on sunflower crop.

- Total The loss *Technical
Revenue ' ]

-g‘reatments costs (LE) Seed Money | efficiency

(LE) (g) (LE) (%)

~ Control 0 3089.46 | 309.33 | 927.99 0.65

© CN 1096 | 4747.68 | 310.00 | 930.00 1.00
EM 200 | 3764.38 | 281.00 | 843.00 0.79
EMH 240 | 408738 | 24833 | 744.99 0.86

-+ SM 315 | 596136 | 376.66 | 1129.98 1.00

<~ SM+EM | 515 | 5176.62 | 311.00 [ 933.00 1.00

"SMAEMH | 355 | 4379.82 | 211.66 | 634.98 0.96

#Calculated data in tables (4) and (5) Table using model Data

rfEhvelopes Analysis model (DEA).

CONCLUSION:
Finally, under the current
experimental conciliation, it
_éould be concluded that the work
within hand granted an evidence
to the effective role of adding
organic fertilizers in combination '
with bio-fertilizers on vegetation
g’}owth, seed yield and its quality
of sunflower plants. That is true,
treatments

overcoming the problem of the

since  these are

little amount of organic matter

94

content that play an important
role in enhancement the physical
and chemical soil properties.
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