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ABSTRACT

Fieid experiments were conducted at Ismailia Agric. Res. Station during the two
successive seasons of 1999 and 2000 to study the effect of applying methods of
micronutrients mixture { Fe + Zn +Mn) as coating seeds or foliar spray in combination
with four different levels of nitrogen fertilizer ; i.e. , 30 , 60 , 90 and 120 kg N/fed on
sunflower plant ‘Euroflower hybrid’ under sandy soil conditions . The results revealed
that :

1- Coafing sunflower seeds by micronutrients mixture (Fe +Zn + Mn) increased
significantly plant height, leaf area/ plant, specific leaf weight , stem diameter , seed
yield / plant and seed yield /fed compared to foliar spary method with
micronutrtients mixture of Fe, Zn and Mn . Also, coating methed increased oil
content , protein content , oil and protein yields /fed compared with foliar application
one .

2- Increasing nitrogen fertilizer from 30 up to 120 kg N/fed increased significantly plant
height, leaf area / plant , specific leaf weight , stem diameter , head diameter,
100-seed weight , seed yield / plant and seed yield / fed Also, protein content , oil
and protein yields / fed increased with raising nitrogen levels. Whiie , oil content
decreased with raising nitregen levels .

3- The intaraction between applying methods of micronutrients mixture and nitrogen
fertilization showed no statistical effect on ail characters under investigatics .

it could be concluded that coating sunflower seeds with Ticronutrients mixture
( Fe + Zn + Mn ) with adding 120 kg N/fed gave the highest productivity of sunflower
plants ; i.e, seed yield /fed , oil and protein yields.

Keywords : Micronutrients — Nitrogen — Sandy soil - Sunflower.

INTRODUCTION

Interest in sunflower ( Helianthus annus , L. ) as an oil seed crop has
continuously increased recently in Egypt . The importance of this crop is due to
increases in domestic consumption of vegetable oils . Sunflower could be one
of the main oil crops to solve edible vegetable oil shortage in the country.

In newly reclaimed sandy soils, micronutrients and nitrogen fertilizers are
playing a great role to realize high yield per area unit . Micronutrients
application in the form of coating or foliar spray is undoubtedly of great
importance to improve sunflower production in sandy soil conditions .

Foliar application and seed treatments with micronutrients gave a higher
seed yield compared with the control ( Lungu and Toma,, 1988 ; Aman — Ullah
and Niaz — Hussain , 1989 ; kene et al., 1990 and Stoyanov et al ., 1990) .
El — Yamany et al. ( 1993 ) found that coating application of sunflower seeds
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with, Fe , Zn and Mn increased head diameter , seed and oil yields significantly .
Ashoub et al.(1998) indicated that using grain coating method with
micronutrients in maize caused significant increments in plant height , dry
weight of plant and protein content in grains as compared with foliar spraying
method .

Nitrogen is the most important limiting nutrient and frequently deficient in
the Egyptian soils , especially in newly reclaimed soils . Hefni et al. ( 1985 )
found that application of 30 and 60 kg N/fed on sunflower plant increased head
diameter , 100-seed weight , seed yield / plant and oil yield / fed
El - Ahmer et al . (1990 ) reported that the application of 60 kg N/fed on
sunflower plant gave significant effect on plant height , stem diameter , head
diameter and 100 — seed weight . Metwally ( 1995 ) showed that adding
N fertilizer at the rate of 45 kg N/fed significantly increased plant height and
stem diameter of sunflower. Singh et al. (1995) reported that various growth
attributes of sunflower ; i.e. , plant height , stem and head diameter increased
linearly with addition of nitrogen up to 80 Kg N/ha.

The objective of this study is to evaluate the response of sunflower plant
to different levels of nitrogen fertilization with micronutrients mixture in two
different methods of application , foliar spray or coating seeds, under sandy
soil conditions .

MATERIALS AND METHODS

The present investigation was conducted at Ismailia Agricultural
—Research Station, Ismailia Governorate during the two growing seasons of
1999 and 2000 to study the response of sunflower to micronutrients mixture; i.e,
Fe, Zn and Mn applied as foliar spray or as coating seeds with four different
levels of nitrogen fertilization . -

The experiment was-conducted under surface irrigation system in split
plot design with four replicates . The main plots were deveoted to applying
methods of micronutrients while the sub- plots included the nitrogen fertilzer
levels . The details of treatments were as follows:

I. Main plots ( micrountrients applying methods ) :
A-Coating seeds with 0.3 g /kg seeds for each Fe, Zn and Mn.
B- Foliar spray with ( 200 ppm Fe + 300 ppm Zn + 200 ppm Mn).
Il . Sub - plots ( nitrogen fertilization levels ) :-
1- 30 kg Nifed .
2- 60 kg N/fed.
3- 90 kg N/fed.
4- 120 kg N/fed .

Coating seeds with micronutrients mixture took place before sowing
while foliar spray with micronutrients mixture were sprayed twice ( 25 and 40
days after sowing ) . Micronutrients were added in the form of EDTA. The
experimental basic unit area included five ridges, each of 60 cm width and 3.5
m length occupying an area of 10.5 m? (1/400 fed ). The preceding winter crop
was barley in the first season , whereas it was wheat in the second season .
Sunflower seeds ‘Euroflower hybrid’ were sown on 18/5/1999 and 25/5/2000 in
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the first and second seasons ; respectively . Cultural practices were completed
according to the usual methods being adopted for sunflower crop.

Nitrogen fertilizer treatments were applied in the form of ammonium
nitrate ( 33.5 % N ) split into three equal doses, the first one was added after
thinning ( 20 days after sowing ) while the other two doses were applied
at 10 days intervals from the first one . As a basic dressing calcium
superphosphate ( 15 % P0s) at the rate of 30 kg P,0Os/ fed and potassium
sulphate ( 48 % K,0O) at the rate of 48 Kg KO / fed were divided into two equal
doses , the first one was added immediately after thinning ( 20 days after
sowing ) and the second 10 days later . Some physical and chemical properties
of the experimental site are shown in Table 1 and were done according to Ryan
etal (1996 ). :

Table 1 : Some physical and chemical properties of the experimental site
during the two growing seasons .

] Seasons

i b 1999 2000
Particle size distribution
Coars sand % 83.15 82.86
Fine sand % 10.35 10.64
Slit % 1.40 1.50
Caly % 5.10 5.00
Texture class Sand Sand
Organic mater % 0.65 0.63
Ca Cos % 0.46 0.48
PH ( soil paste ) 7.50 7.70
Ec ( mmhos /cm at 25 °C ) 0.10 0.13
Available nutrients (ppm)
N 27.40 35.20
P ——1 6§20 3= 830
K 70.50 83.00
Fe 1.98 2.07
Zn 0.7 0.8
Mn 1.63 1.78

At 75 days after sowing five plants were taken from the outer ridges of
the four replications to determine some growth characters; ie. , leaf
area/ plant ( cm? ) and specific leaf weight ( mg / cm?) .

Harvest took place on 8/10/1999 and 19/10/2000 in the first and second
seasons , respectively .

At harvest , ten plants were taken from each sub-plot for recording the
following characters :

1- Plant height (cm ).

2- Stem diameter (cm ) .
3- Head diameter (cm ) .
4- 100- seed weight (g ) .
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5- Seed yield /plant (g ) .
6- Seed yield kg / fed . At harvest time , sunflower plants in two ridges of each
experimental unit ( sub-plot) were collected and seed weighted in kg.

Mature sunflower seeds of the second season were subjected to
chemical analysis for the determination of oil and crude protein contents
according to A.O.A.C. (1975).

The collected data were analyzed statistically according to Steel and
Torrie ( 1980 ) in each season as well as the combined analysis of both
seasons . The discussion was held on the mean of the two growing seasons
“except chemical analysis ( second seasononly ).

RESULTS AND DISCUSSION

1. Growth characters:
a. Effect of applying methods of micronutrients mixture :

Table 2 represents the effect of two applying methods of micronutrients
mixture (Fe + Zn + Mn ); i.e. , coating or foliar on some growth measurements
of sunflower . Such growth behavior is expressed as plant height , leaf
area / plant after 75 days , specific leaf weight after 75 days ,stem diameter
and head diameter . Combined analysis of both seasons in Table 2 indicate
that coating method of micronutrients mixture ( Fe + Zn + Mn ) was more
effective treatment for increasing such growth characters compared with foliar
spray method for the same elements . In other words coating method of
micronutrients mixture ( Fe + Zn + Mn ) increased significantly plant height ,
leaf zrea / plant , specific leaf weight and stem diameter compared with foliar
spray method of the same elements . Whereas , head diameter was recorded
insignificantly effect .

These results could be explained on the basis that micronutrients must
be presented during vegetative stage to get the normal growth of piant roots
specially under sandysoil condition . Where manganese regulates the
oxidation reduction system of iron . Also , zinc plays an important role in
tryptophan synthesis which is a precursor of |.LA.A. In addition it was reported
that the ratio between micronutrients in plant tissues was very important for the
accumulation of many nutrients in plant ( Osawa , 1973 ) . In comparison ,
spraying method gave a less increases of sunflower growth characters . These
data discussed on the basis that spraying method had a direct effect on the
vegetative parts of plant while the coating method affected the root proliferation
through the soil from germination and lead the plants to absorb more nutrients
for normal and well growth (Sarkar and Sasmal , 1989 and Stoyanov et al .,
1990).

b. Effect of nitrogen fertilization :

The effect of nitrogen fertilization on growth characters of sunflower
plants are presented in Table 2 . Results show that increasing nitrogen fertilizer
from 30 up to 120 kg N/fed significantly increased plant height , leaf area / plant
specific leaf weight , stem diameter and head diameter ( in both seasons and
combined ) .
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Such results can be ascribed to the function of N in plant metaboilism ;
i.e., constituent of amino and nucleic acids , many cofactors and cellular
compounds . In this respect _Haron and Salah (1991) reported that application
of nitrogen from 0 to 60 kg N/fed markedly increased plant height , stem
diameter , leaf area index and head diameter . Also , Anton et al . ( 1995 ) found
that the addition of nitrogen fertilizer from 30 up to 90 kg/fed increased
significantly stem and head diameter . It is worthy to mention that the
significant increase in specific leaf weight when sunflower plants received 120
kg N fed compared with control , could be attributed to the accumulation of dry
matter or photosynthesiate compounds seemed to be more in proportion to
leaf area expansion . They added that plant height , leaf area / plant and head
diameter recorded insignificant effect between the treatments of 90 and 120 kg
N/fed . Whereas , specific leaf weight recorded insignificant effect between
treatments received 30 and 60 kg N/fed .

C. Interaction effect between applying methods of micronutrients
mixture and nitrogen fertilization

Data presented in Table 2 show that the interaction effect recorded
insignificant effect between the two factors under study on all studies growth
characters indicating, the reby , that each factor affected independently .

2. Yield components :

Different yield components of sunflower plants as affected by applying
methods of micronutrients mixture ( Fe + Zn + Mn ) are presented in Table 3 .
Results clearly show that seed yield / plant was significantly affected by
applying method of micronutrients of (Fe + Zn + Mn ) , where coating method
increased significantly compared with foliar spray method for the same
elements.While , 100- seed weight recorded insignificant effect when plants
were treated with two methods of application ; ie. , coating or foliar spray
method . '

Concerning the effect of nitrogen fertilization, data in Table 3 reveal that
100 — seed weight and seed yield / plant increased significantly with raising
nitrogen fertilizer from 30 up to 120 kg N/fed , except 100-seed weight which
was recorded insignificant effect between the two levels ; i.e., 90 and 120 kg
N/fed In this respect, Anton et al. (1995 ) showed that the addition of nitrogen
fertilizer up to 90 Kg N/fed increased significantly seed index of sunflower
plants.

Regarding the interaction effect between applying methods of
micronutrients mixture ( Fe + Zn + Mn ) in combination with nitrogen levels ,
such interaction showed no statistical effect on 100 — seed yield and seed yield
/plant in any of the two seasons and combined under the local conditions of the
present investigation .

3. Seed yield

The data presented in Table 3 show that coating sunflower seeds with
mixture of ( Fe + Zn + Mn ) increased significantly seed yield per plant and
consequently seed yield / fed compared with spraying sunflower plants with the
same mixture ( Fe + Zn + Mn ) . Such results may be due to the superior of
growth and yield components with using coating method of micronutrients
mixture which reflected on seed yield - These results are in full agreement with
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those reported by El - Yamany et al. (1993 ) who concluded that seed coating
with ( Fe + Zn + Mn ) increased significantly seed yield of sunflower compared
with foliar spray of the same micronutrients.

Concerning the effect of nitrogen fertilization , data presented in Table 3
show that increasing nitrogen levels from 30 kg N/fed up fo 120 kg N/fed
increased significantly sunflower seed yield . Such results may prove that
nitrogen play an important role to increase sunflower production under sandy
soil conditions . In this connection Awad and Griesh ( 1992) pointed out that
application of 120 kg N/fed to sunflower plant increased seed yield /fed under
sand soil conditions.

Regarding the interaction effect between applying methods of
micronutrients mixture ( Fe + Zn + Mn ) in combination with nitrogen fertilizer
levels , it is clear that such interaction had insignificant effect on seed yield per
plant as well as seed yield /fed in both seasons .

4. Chemical composition of seeds
a- Oil content ( % ) and oil yield

Data in Table 3 show that coating sunflower seeds with micronutrients
mixture ( Fe + Zn + Mn ) increased siightly oil percentage and oil yield / fed than
spraying method with the same micronutrients used . This results could be
attributed to the effect of micronutrients on enhancing oil accumulation in
seads and the highest productivity of sunflower seed yield . In this respect
El-Yamany et al . (1993 ) reported that coating method with Fe , Zn and Mn
increasing sunflower seed oil yield .

Regarding the effect of nitrogen fertilization , results in Table 3 indicate
that increasing nitrogen levels from 30 up to 120 kg N/fed decreased oil
percentage whereas , oil yield /fed was increased . Such increase may be
attributed to the increase in seed yield / fed with raising nitrogen rates . In this
connection, Awad and Griesh (1892) reported that sunflower seed oil yield
increased while seed cii content decreased by increasing nitrogen fertiiizer .
Also , Singh et al (1995) pointed out that oil content in sunflower seeds reduced
as the nitrogen dose increased from 40 to 80 kg N/ha .

b- Protein content (%) and protein yield :

Results in Table 3 indicate that coating sunflower seeds with

micronutrients mixture ( Fe + Zn + Mn ) increased protein percentage and seed

protein yield/fed compared with foliar spray method of the same micronutrients.

Such finding may due to the role of micronutrients on enhancing the enzymes
which help in protein formation process ( Ghaly et al., 1992) .

Concerning the effect of nitrogen fertilization ( Table 3 ) , data show that
increasing nitrogen rates from 30 up to 120 kg N/fed increased linearly protein
percentage and seed protein yield /fed . Such results can be ascribed to the
role of nitrogen in plant metabolism ;i.e. , constituent of amino and nucleic
acids . It is worthy to mention that , nitrogen application seemed to improve the
nutritive value of sunflower seeds especially under sandy soil conditions .
These results are in harmony with those reported by Loubser and Grimeek
( 1985) who concluded that the increase of nitrogen fertilizer up to 150 kg N/ha
increased protein percentage of sunflower seeds .

6564



J. Agric. Sci. Mansoura Univ., 27(10), October, 2002

It could be concluded that coating sunflower seeds with micronutrients
mixture ( Fe + Zn + Mn ) with adding 120 kg N/fed gave the highest productivity
of sunflower plants ; i.e, seed yield /fed, oil and protein yields.
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