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ABSTRACT

The field experiment was carried out during two successive summer seasons of 2014 and 2015 at the agricultural
experimental station of Khamisa, Desert Research Center Siwa Oasis, to study the response of three sunflower varieties, i.e.
Hysun333, Sakha 53 and Giza 102 to foliar application by natural compounds chitoker. Seven natural compound treatments
which used were , 1- without natural compound (as control), 2-spraying by 150 ml./100 liters in the vegetative growth stage, 3-
spraying by 150 ml./100 liters in the vegetative and syphilis growth stages. 4- Spraying by 200 ml./100 liters in the vegetative
growth stage, 5- spraying by 200 ml./100 liters in the vegetative. 6- Spraying by 250 ml./100 liters twice in the vegetative
growth stage, and, 7- spraying by 250 ml./100 liters twice in the vegetative and syphilis growth stages.The obtained results could
be summarized as follows:Sunflower verities were differed significantly in yield and its components, oil contents and oil yield.
Giza 102 variety was superior to Hay Sun 333 and Sakha 53 varieties.A significant difference between the parameters of the
natural compounds as chitoker, where the spraying twice by chitoker at 250 ml./100 liters of during the vegetable and flowering
stages had a significant increase as compared to the rest of the treatments. All studied traits were significantly affected by the
interaction between varieties and spraying by different chitoker treatments. An general, sprayed Giza 102 variety twice by the
natural Chitoker at 250 ml. / 100 L. rate during vegetative and pre- flowering stages produced the highest yield, yield components
and oil yield.The results of the calculation of the economic yield of the crop showed that the cultivation of the sunflower crop in
Giza 102 + spraying with the natural compound Chitoker rate of 250 ml./100 liters of water in two stages are spraying in the
stage of vegetable growth and spray in pre-growth flowering Is the best experimental economic transaction for the farmer, With
some other factors being given an economic rate but to a lesser degree. This study concluded that the cultivation of Giza 102
sunflower variety + spraying twice with the natural compound Chitoker rate of 250 ml./100 liters of water in two stages of

vegetable and pre-growth of the Zahra under the conditions of Siwa Oasis gave the best results economically.

INTRODUCTION

Siwa Oasis, as one of Egypt's isolated
settlements, is located between the Qattara depression
and the Egyptian Sand Sea in the Libyan Desert, nearly
50 km (30 mi) east of the Libyan border, and 300 km
south west of Marsa Matroh. Siwa is popular for its
palm and olive trees, producing values of detas and
olives and play on local styles.

Sunflower (Helianthus annuus) is a member of
the Asteraceae plant family. Sunflower seeds and the
oils content of the are used in food preparations;
sunflower oil is used in salads and as frying oil (not to
be confused with sunflower oil used for therapeutic
purposes). Sunflower seeds are a good source of
nutrition and are high in vitamin D, vitamin B, niacin,
and protein; sunflower seeds can be roasted. Sunflower
oil, production in the world is 11.31 million tons in
2015, is the fourth more consumed oil in the world,
surpassed only by soybean oil, palm oil and canola oil.
Also, sunflower is considered one of the major sources
of edible vegetable oil in Egypt. The average of
vegetable oil consumption in Egypt at 2014 / 2015 was
about 1.98 million tons of which amounts only one tenth
was locally produced. Moreover, oil crops were grown
only at about 1.83 % of the total cropped area, which
was 13.92 million fedan (fedan=0.42 ha.). It is difficult
to increase the area under oil crops on the old lands of
the Delta and the valley because of the crop rotation
stability and the high competition from other crops.
Therefore, efforts should be undertaken to utilize the
newly reclaimed lands for increasing the areas planted
with oil crops Abd El- Wahab et al., (2005), Salem, et.
al. (2011).and Bahaa, (2015). Chitoker compound is a
natural substance extracted from crustaceans (peel
shrimp, crab, lobster) and extracted Alchetin treats
Alchetin either chemically or vital to the production of

alchitosan (chitoker) and called the process (Al Di
Astellashen). Chitoker is one derivatives alchitosan
Olageumr research has proved that he has a certain
effect on the Plant Cell Where: 1- activates the natural
genes of the cell becoming more and more speed work
and Booze accelerate vegetative growth rate. 2- When
the treatment of syphilis total chitoker running at speed
cast hold and prevent hair loss and given a full-grown
fruit. 3- Chitoker raises natural resistance and activates
the immune system of the plant, which protect it from
pathogens and raise productivity. As a result of these
unique properties, which is characterized by repeated
chitoker field trials it has shown a 25% increase in the
productivity of crops with chitoker treatment from those
untreated.

Biopolymer “Chitosan” has received much
interest for potential wide application in agriculture due
to its excellent biocompatibility, biodegradability and
bioactivity. This naturally occurring molecule with
interesting physiological potential has been getting
more attention in recent years. Chitosan enhanced the
efficacy of plants to reduce the deleterious effect of
unfavourable conditions as well as on plant growth.
Chitosan affects various physiological responses like
plant immunity, defense mechanisms involving various
enzymes such as, phenylalanine ammonium lyase,
polyphenol oxidase, tyrosine ammonia lyase and
antioxidant enzymes viz., activities superoxide
dismutase, catalase and peroxide against adverse
conditions. Recent studies have shown that chitosan
induces mechanisms in plants against various biotic
(fungi, bacteria, and insects) and abiotic (salinity,
drought, heavy metal and cold) stresses and helps in
formation of barriers that enhances plant's productivity.
This paper takes a closer look at the physiological
responses of chitosan molecule.
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Therefore the present investigation was aimed to
study the productivity of some sunflower varieties as
affected by foliar chitoker on yield and its components
as well as oil content and oil yield under Siwa Oasis
conditions.

MATERIALS AND METHODS

A field experiment was carried out during the
two summer growing seasons of average of 2014 and
2015 at the experimental station of Desert Research
Center at Siwa Oasis, south west Matroh Governorate,
Egypt, to study the response of three sunflower varieties
i.e. , Hy-sun 333 (V1), sakha 53(V2).and Giza 102(V3)
to seven natural compound treatments: 1- without
natural compound (as control),2-Spraying by 150
ml./100 liters once in the vegetative growth stage,3-
Spraying by 150 ml./100 liters twice in the vegetative
and syphilis growth stages. 4- Spraying by 200 ml. /100
liters once in the vegetative growth stage, 5- Spraying
by 200 ml. /100 liters twice in the vegetative and
syphilis growth stages. 6- Spraying by 250 ml./100 liters
once in the vegetative growth stage, 7- Spraying by 250
ml./100 liters twice in the vegetative and syphilis
growth stage.

A split plot design with five replicates was used. The
main plots were devoted to the above natural
compound treatments:

The sub plots were devoted to the above sunflower
varieties:

Each experimental unit contained 5 ridges (1.2 m.
width and 6 m length). Before sowing all plots received
250 kg calcium super phosphate / fed. (15.5% P,Os)
mixed with the surface layer. In addition, 200 kg
ammonium sulphate / fed. (20.5% N) and 200 kg
potassium sulphate / fed. (48% K,O) were applied at
two doses after two and three weeks from sowing date.
Mechanical and chemical analyses of the experimental
soil are shown in Tables (1 and 2).

Table 1. Mechanical properties of the experimental
soil at Khamisa research station.
Particle size distribution (%)

Depth C Fi Soil
(cm) st::lrse s al:llg Silt Clay texture
Sandy

0-30 468 282 154 96 A0
30-60 500 259 180 6.1 Sla“dy

oam

Table 2. Chemical properties of the experimental soil at Khamisa research station.

Saturation soluble extract

?cfg)t h pH Ec (dS/m) 00/M Soluble anions (meq / L) Soluble cations (meq / L)

’ Coy HCO; SO, CI' Ca”™ Mg™ Na K"
0-30 7.4 12.32 0.7 - 2.8 26.8 70.4 30.7 1724 49.6 1.31
30-60 7.8 13.04 0.5 - 3.0 20.5 76.5 26.2 15.8 57.3 0.7

The soil analysis was carried out according to
Black and Editor (1965) and Jackson (1967).

Regular irrigation was carried out in the whole
experiment for one week from sowing. Analysis of
irrigation water is given in Table (3). The
meteorological data of Khamisa location was shows in
Table (4).

Table 3. Chemical analysis of the irrigation water at
Khamisa research station.
EC Soluble anions

Soluble cations

pH (meg/l) (meg/l)
(dS/m) Ca; Heo3 So' 4, CI' Ca”"Mg™ Na" K'
7.3  4.01 - 10.3 8.74 20.5 8.69 9.08 21.50.48

Table 4. meteorological data of temperature (°C),

relative humidity (%), and Relative
Humidity (%) of Khamisa location
Average . Average
Months temperature. A‘;fllif (g;m?;m relative
(o)) humidity (%)
2014 2015 2014 2015 2014 2015
March 2735 28.14 - - 75.66 77.33
April 32.84 34.51 - - 77.25 78.18
May 34.78 36.25 - - 81.42 83.44
Jun 37.57 39.40 - - 83.29 84.06
July 41.32 43.55 - - 85.41 87.63
March 2735 28.14 - - 75.66  77.33

Growth and yield of the two inner ridges were
determined for each crop and a sample of five plants
were taken at harvesting date at random from each crop
to estimate the following characters: plant height (cm),
head diameter (cm), number of seeds/ head, head seed

weight (g) and seed oil content (%) which estimated by
using soxhlet apparatus according to the method
A.O0.A.C. (1975). Seed yield /fed.(heads of the three
inner ridges of each sub- plot were harvested and left
until fully air- dried by sunshine) and Stover yield/ fed
were weighted.

Oil yield (Kg/fed) was determined by
multiplying seed yield (Kg/fed) by seed oil percentage.
All the obtained data were subjected to statistical
analysis, as well as the average of the two growing
seasons. The mean values were compared according to
the procedures of analysis of variance (ANOVA) by
using LSD at the level of 5% of significance according
to Snedecor and Cochran (1980). All statistical analysis
was performed using analysis of variance technique by
means of "IRRISTAT" computer software package.
Economic Assessment:

A comprehensive economic assessment of the
experiment (for both inputs and outputs of the
experiment) is performed.

RESULTS AND DISCUSSION

I: - Yield and yield components, oil ratio and oil
yield.
1-Effect of sunflower varieties;

Data in Tables( 5,6 and 7) showed that the Hysun
333, Sakha 53 and Giza 102 sunflower varieties were
differed significantly in yield, yield components, 0il(%)
and oil yield, except had diameter in the two seasons.
Hysun333 variety produced the highest value of plant
height and No. of seeds/ head in the two seasons.
Whereas, Giza 102 and Sakha 53 sunflower varieties
gave the lower values in the above two vyield
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components (Table 5). Concerning the other yield
components in Table(6),i.e. head seed weight, 100- seed
weight, seed yield and stover yield, Hysun333, in the
two seasons, and Giza 102 sunflower variety, in the 1%
season only, had a significant increase in seed yield/
fed. These results may be due to the highest values of
No. of seeds/ head, head seed weight and 100- seed
weight in Hysun 333 variety. In this respect, the
differences in the productivity between sunflower
varieties were reported by Abou- Khadrah et al. (2000) ;
Ibrahim et al. (2003); Afifi et al.(2004); Ahmed and

Hassanien (2006), Rafiq, and Nusrat, (2009), Ahmed et
al.(2010), Salem, et. al. (2011),Saad, (2014) and Bahaa,
(2015). Regarding oil percentage and oil yield/ fed.,data
in Table (7) showed that Hysun 333 and Giza 102
sunflower varieties gave a significant increase in the 1%
season. These results was true for Hysun 333 variety in
the 2", Season. These differences in oil yield
plevelsercentage and oil yield were reported by many
authors Ahmed and Hassanien (2006) and Ahmed et
al.(2010).

Table 5. Effect of foliar application chitoker on some sunflower varieties yield and yield components in 2014

and 2015 seasons.

Plant height (cm.)

Varieties 1 st. season 2014 2 nd. season 2015
/Trait Vi V2 V3 Mean \42! V2 V3 Mean
Cont. 144.70 140.98 143.11 142.93 142.20 141.55 141.26 141.67
Chet.1 151.53 144.77 152.18 149.49 154.54 145.66 143.54 147.91
Chet.2 154.90 148.45 156.14 153.16 158.11 147.25 145.15 150.17
Chet.3 156.41 149.00 157.18 154.19 159.88 150.01 147.58 152.49
Chet.4 158.06 150.11 160.10 156.09 161.02 153.79 151.85 155.22
Chet.5 160.13 152.28 161.19 157.86 164.55 156.69 154.95 158.73
Chet.6 162.30 154.88 163.02 160.06 165.89 160.12 157.57 161.19
Mean 155.47 148.63 156.13 158.02 150.72 148.84
L.S.D. V. =0.724 Cheto. = 0.821 V.=0.768 Cheto. = 0.889
5% Interaction V. x cheto. = 0.0288 Interaction V. x cheto. = 0.0364
Head diameter (cm.)
Varieties 1 st season 2014 2 nd season 2015
/Trait \'2! V2 V3 Mean \! V2 V3 Mean
Cont. 17.26 16.82 17.24 17.10 18.02 17.12 16.98 17.37
Chet.1 17.82 17.21 18.00 17.67 18.23 17.45 17.11 17.59
Chet.2 18.83 17.38 19.28 18.49 18.58 17.75 17.34 17.89
Chet.3 19.80 18.22 20.28 19.43 18.78 17.89 17.54 18.07
Chet.4 20.43 18.67 20.73 19.94 18.91 18.23 17.87 18.33
Chet.5 20.86 19.08 21.31 20.41 19.06 18.45 18.21 18.57
Chet.6 22.13 19.85 21.71 21.23 19.35 18.34 18.39 18.69
Mean 19.59 18.17 19.79 18.70 17.89 17.63
L.S.D. V.= 2.014Cheto. = 3.421 V.= 2.112Cheto. =3.398
5% Interaction V. x cheto. = 4.286 Interaction V. x cheto. = 4.346
No. of seed / head
Varieties 1 st season 2014 2 nd season 2015
/Trait Vi V2 V3 Mean \2! V2 V3 Mean
Cont. 803.33 765.41 786.20 784.98 785.12 772.65 766.57 774.73
Chet.1 814.16 772.15 796.54 794.28 8.12.87 798.14 770.56 793.80
Chet.2 827.86 775.84 811.48 805.06 819.75 809.98 798.72 809.43
Chet.3 839.96 780.97 828.24 816.39 826.76 829.42 809.80 821.96
Chet.4 850.60 789.19 839.53 826.44 834.91 831.50 822.11 829.50
Chet.5 864.43 802.66 852.19 839.76 846.70 837.83 831.44 838.63
Chet.6 882.00 819.77 872.27 858.01 859.44 842.31 840.9 847.53
Mean 840.33 786.54 826.63 826.47 817.40 805.58
LSD. 5% V.=17.624Cheto. = 8.012 V.=8.057Cheto. = 8.978
e Interaction V. x cheto. = 13.878 Interaction V. x cheto. = 12.487
Head seed weight (g.)
. - . 1 st season 2014 2 nd season 2015
Varieties /Trait ;) V2 V3 Mean Vi V2 V3 Mean
Cont. 47.18 44.88 47.16 46.40 46.58 45.02 44.56 45.38
Chet.1 48.72 46.46 48.82 48.00 46.98 45.89 45.67 46.18
Chet.2 50.38 48.22 50.12 49.57 47.23 46.56 46.57 46.78
Chet.3 52.63 50.10 52.88 51.87 47.56 47.07 47.15 47.26
Chet.4 54.69 53.73 54.17 54.19 49.66 47.88 48.16 48.56
Chet.5 57.23 55.82 57.00 56.68 53.17 51.56 49.45 51.39
Chet.6 59.17 57.14 59.88 58.72 56.66 53.45 50.66 53.59
Mean 52.85 50.90 52.86 49.69 48.20 47.31
LSD. 5% V.=1.924 Cheto.=2.018 V.=2.018 Cheto. =2.149

Interaction V. x cheto. = 0.867

Interaction V. x cheto. = 0.967
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Table 6. Effect of foliar application chitoker on some sunflower varieties yield and yield components in 2014
and 2015 seasons.

100 — Seed weight (g.)

Varieties /Trait 1 st season 2014 2 nd season 2015

Vi1 V2 V3 Mean \ 4 V2 V3 Mean
Cont. 5.55 5.18 5.48 5.40 5.67 5.42 5.32 5.47
Chet.1 5.64 5.28 5.54 5.48 5.77 5.68 5.48 5.64
Chet.2 5.75 5.42 5.63 5.60 5.99 5.89 5.76 5.88
Chet.3 5.91 5.60 5.78 5.76 6.22 6.02 5.98 6.07
Chet.4 6.03 5.79 5.90 5.90 6.39 6.34 6.04 6.25
Chet.5 6.18 5.92 6.08 6.06 6.84 6.44 6.24 6.50
Chet.6 6.32 6.08 6.22 6.20 6.99 6.57 6.39 6.65
Mean 5.91 5.61 5.81 6.26 6.05 5.88
V.=0.022 V.=0.035
L.S.D. 5% Cheto. =0.041 Cheto. = 0.054
Interaction V. x cheto. = 0.0211 Interaction V. x cheto. = 0.0357
Seed yield (Kg / fed.)
Varieties 1 st season 2014 2 nd season 2015
/Trait \"2! V2 V3 Mean Vi V2 V3 Mean
Cont. 912.13 850.41 900.61 887.71 922.31 895.45 888.25 902.00
Chet.1 920.33 860.85 911.45 897.54 938.54 904.25 897.15 913.31
Chet.2 933.46 866.54 923.87 907.95 950.54 912.55 906.29 923.12
Chet.3 945.16 873.37 940.13 919.55 966.80 916.36 919.22 934.12
Chet.4 960.03 887.09 958.65 935.25 975.21 928.55 931.22 944.99
Chet.5 975.56 908.64 970.59 951.59 988.66 939.45 942.89 957.00
Chet.6 994.66 933.46 985.28 971.13 995.12 950.68 946.23 964.01
Mean 948.78 882.85 941.45 962.45 921.04 918.75
V.=12.884 V.=14.221
L.S.D. 5% Cheto. = 13.121 Cheto. = 14.964
Interaction V. x cheto.= 15.898 Interaction V. x cheto. = 15.873
Stover yield )Kg /fed(.
Varieties 1 st season 2014 2 nd season 2015
/Trait Vi V2 V3 Mean Vi V2 V3 Mean
Cont. 1580.71 1465.4 1565.2 1537.1 1543.79 1535.62 1520.41 1533.27
Chet. 1 1601.46 1489.0 1580.0 1556.8 1588.14 1564.35 1551.37 1567.95
Chet.2 1634.75 1535.6 1600.0 1590.1 1634.84 1598.48 1589.67 1607.66
Chet.3 1661.00 1562.8 1628.0 1617.2 1684.69 1634.86 1634.81 1651.45
Chet.4 1687.51 1589.9 1658.1 1645.1 1734.69 1679.69 1656.90 1690.42
Chet.5 1719.55 1619.3 1698.2 1679.0 1769.87 1711.34 1689.89 1723.70
Chet.6 1743.36  1655.2 1712.8 1703.7 1800.04 1756.24 1711.25 1755.84
Mean 1661.19 1559.6 1634.6 1679.43 1640.08 1622.04
V.=14.018 V.=14.257
L.S.D. 5% Cheto.= 13.883 Cheto. = 14.624

Interaction V. x cheto. = 14.66

Interaction V. x cheto. = 15.587

2-Effect the differential of the natural compound:
Data in Table (5, 6 and 7) show that yield and
some vyield attributes of sunflower plants were
significantly affected by different levels of natural
compounds chitoker as foliar application during the
growth stages, except head diameter in the 2", season.
Agradualn increase in all yield, yield components, oil
(%) and oil yield with increasing the natural compound
levels from without to 250 ml. during vegetative or
vegetative and syphilis growth stages in the two
seasons. Moreover, spraying by natural compounds
twice at any level increased yields the most yield
components, oil percentage and oil yield as compared
with spraying once at any growth stages. These results
may be due to increasing carbohydrates and protein
contents leading to a clear equilibrium of C/N
proportion of carbohydrates and then oil (%) and oil
yield. In this respect, Guo and Guo(2011) found that
application of G- typed bio-fertilizer (GBF, which
contain a large amounts of bacteria) could reduce the
need for chemical fertilizers and improve yield. It could

increase the organic content at soil, alleviate hard pan in
soil profiles, the disease resistance and drought
resistance. Deepmala.et. al. (2015).Ho found that the
polymer Chitosan affects the different plants that
enhance the effectiveness of plants to reduce the adverse
impact of adverse conditions and also increases the
growth strength of the plant and thus lead to increased
productivity. Recent studies have shown that chitosan
stimulates the mechanisms within plants against various
biochemical and non-biological conditions such as
salinity, dehydration, heavy metals, coldness and
thermal stresses. Chitosan works to relieve various
stresses and to help form barriers to increase plant
productivity Treatment with Chitosan. Rafiq, and
Nusrat, (2009). Akbari, et. al. (2011), Salem, et. al.
(2011), Sabreen and Mansour, (2015).
3- Effect of the interactions between sunflower

varieties and natural compound:

Results in Tables (5, 6 and 7) pointed out that all
studied traits were significantly affected by the
interaction between sunflower varieties and spraying by
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the different levels of chitoker. In general, sprayed twice
by the highest level of chitoker( 250 ml./ 100L.) at
vegetative and pre-flowering growth stages gave the
higher values of the most yield, yield components, oil
percentage and oil yield of Hysun 333 and to some
extant, Giza 102 sunflower varieties in two seasons. On
the other hand, Sakha 53 variety produced the lowest

values of the above mentioned traits at any levels of
chitoker. The results obtained are compatible with both,
Afifi and Ahmed (2004), Rafig, and Nusrat, (2009),
Ahmed, et al.(2010), Akbari, et al. (2011), Salem, et al.
(2011) , Abd El-Gwad and Salem (2013),and
Bahaa(2016).

Table 7. Effect of foliar application chitoker on some sunflower varieties oil content and oil yield in 2014 and

2015 seasons.

Oil %
Varieties 1 st season 2014 2 nd season 2015
/Trait V1 V2 V3 Mean V1 V2 V3 Mean
Cont. 43.19 42.14 43.25 42.86 43.18 42.10 42.18 42.48
Chet.1 43.71 42.85 43.80 43.45 43.69 42.76 42.69 43.04
Chet.2 44.39 43.28 44.33 44.00 44 .41 43.56 43.54 43.77
Chet.3 44.82 43.77 44.73 44.44 44.79 44.09 44.18 44.35
Chet.4 45.50 44.38 45.28 45.05 45.30 44.86 44.79 44.98
Chet.5 46.12 44.78 45.83 45.57 46.09 45.62 45.45 45.80
Chet.6 46.92 46.22 46.33 46.45 47.06 46.48 46.27 46.60
Mean 44.95 4391 44.79 44.93 44.21 44.15
V.=0.396 V.=0.354
LSD. 5% Cheto. =0.382 Cheto. =0.365
Interaction V. x cheto.= 0.288 Interaction V. x cheto. =0.255
Oil yield (Kg /fed.)
Varieties 1 st season 2014 2 nd season 2015
/Trait Vi V2 V3 Mean \'2! V2 V3 Mean
Cont. 394.39 358.35 389.50 380.74 398.25 376.98 374.66 383.16
Chet.1 404.11 368.85 399.19 390.71 410.04 386.65 382.99 393.08
Chet.2 415.29 375.02 409.52 399.94 422.13 397.50 394.59 404.04
Chet.3 424.23 382.24 420.50 408.99 433.02 404.02 406.11 414.28
Chet.4 437.45 393.65 434.05 421.71 441.77 416.54 417.09 425.05
Chet.5 450.62 406.87 444.78 434.09 455.67 428.57 428.54 438.30
Chet.6 467.19 431.41 456.44 451.68 468.30 441.87 437.82 449.22
Mean 27.61 388.05 421.99 432.42 407.44 405.97
V.=12.022 V.=12.995
L.S.D. 5% Cheto. =11.911 Cheto. =12.124

Interaction V. x cheto. = 7.964

Interaction V. x cheto. = 8.888

II: - The economic assessment of the Experiment:
Data in tables (8 and 9) revealed that the
assessment of the experimental inputs and outputs as
well as the ratio between outputs and inputs for each
treatment introducing investment ratio (IR) under the
condition of Siwa Oasis .The data indicated the
progressive increment in IR by increasing of foliar
chitoker and some sunflower varieties. The application
rate of the cultivation of Giza 102, spraying with the
natural compound Chitoker at 250 cm®/100 liters of
water in two stages are spraying in the stage of
vegetable growth and spray in the pre-growth of
flowering led to highest IR for all application rates of

the Hay-Sun variety 333 and the treatment of
comparison (spraying with tap water), 1.55, 1.45 and
1.27 respectively. Thus, the results show application of
the cultivation of Giza 102, spraying with the natural
compound Chitoker at 250 ¢cm*/100 liters of water to get
high economical crop return. Furthermore, there are
some other treatments could give higher IR than one ,
i.e., Sakha 53 and Hy-sun 333 verities Spraying at a rate
of 200 ¢cm’/100 liters twice in the vegetative growth
stage. The growth stage of syphilis and spraying at a
rate of 250 ¢cm’/100 liters once in the vegetative growth
stage.

Table 8. The prices of all agricultural management inputs under the condition of field experiment according

to market price.

Economic item Management type Unit Price (L.E.)
foliar chitoker Liter/ fed. 250
N fertilization Bag (50 kg. / fed.) 100
Mineral fertilizationP,05 Bag (50 kg. / fed.) 75
K,0 Bag (50 kg. / fed.) 250
Management operation 750
Irrigation water M 1.90
Input Seeds Kg./ fed. 120
Pesticides and herbicides Fadden 150
Agricultural rent Fadden 2000
Output Seed yields Kg. / fed. 350
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Table 9. The economic assessment of the Experiment treatments of sunflower verities

Oasis conditions

yields under Siwa

foliar chitoker Economic item

sunflower verities

V1= Giza 102 V2 = Sakha 53 V3 = Hy-sun 333

Cont. Input 7296.1 6958.2 6734.0
Output 5448.2 5012.0 4883.0

Investment* 0.74 0.72 0.69
Chet.1 Input 7455.2 7014.0 6884.1
Output 5546.0 5158.1 4972.1

Investment* 0.73 0.72 0.71
Chet.2 Input 7669.1 7168.0 6973.1
Output 7601.2 6324.0 6014.1

Investment* 0.98 0.88 0.86
Chet.3 Input 7732.0 7311.0 7002.0
Output 7856.1 7211.0 6985.1

Investment* 1.01 0.98 0.99
Chet.4 Input 7815.0 7411.1 7001.0
Output 7958.1 7525.0 7110.0

Investment* 1.03 1.01 1.01
Chet.5 Input 7954.0 7584.1 7210.0
Output 8110.1 7699.0 7311.1

Investment* 1.12 1.08 1.05
Chet.6 Input 7964.0 7658.1 7321.0
Output 8985.1 7966.0 7699.1

Investment* 1.24 1.14 1.12

*Investment ratio = output / input **National IR =1.22 LE output/ LE input

CONCLUSION

This study concluded that the cultivation of the
sunflower crop under the conditions of Siwa oasis
economic cultivation recommended the cultivation of
Giza 102, spraying with the natural compound chitoker
at 250 cm’/100 liters of water in two stages are spraying
in the stage of vegetable growth and spray in the pre-
growth of flowering that was the best compared to the
rest of the other transactions of the experiment and the
economic return of that transaction was the best.
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B one dal g i gl cad € gl (iU Guadd) ) 9o ciliual (any dsladiad
Gl gl v Cishlll de ariall Lo daal
s aall &igay 38 e — AL ZUY) and - Jualaal) Bas g

Gl 38 el Aafill s 5 g dal g dusnedy Ay el Aaadl A 2 2015 5 2014 oemse JOA Aial) A il s
ol ssine Sy aliSas Jpana)l o (Fosl JSeiill GO0 Guedl) e calial Gany sl 4l 4y jaall
b Sl e il gine aan a3 102 330ns .53 L ¢ 333 (a5l el dle Cilial DG (e Cy W Jseanas
Sl ) saill Ala ja A 3aal 53 5e elayT]00/1e150 Jaray (N ¢ (ARl saiall elay (N Alalaa ¢ S 5
8 e la 51100/ske 200 damay (il s 2 0 salll A jay (5 padd) saill Al pe (B (45 e o ela 1100/e 150 Jama
AN saill As jay (5 pamdl) saill Als je (A G e Slo slasil100/ ke 200 Jarar G s i) saill Ala e B Basl
s e B Ofie o sl Sl100/ke 250 Jamar 31 5 sl saill Als ja (8 B3] 5 5 50 sl JT100/ e 250 Jarar iV
o rnhal) CS Al S i 5 S A il Baal 5 5 e A8kl aladll eanal padinl 5 s A Y el Als a5 5 i) sail
e Ciliual o bl @ jedal L Leg il (adls Sy ol ) S DG 8 ¢ 3a adadll b Cilial) ety A 1) odadll
e 5 ol s AU Say Jpmnally | Jpmnd) Cliva 8 Lgine Calia) 102 8 553 i | 333 na sla (el
Ll ISV s sl 8l g e 333 ea sl 5 53 L Gilial e 5 S5 102 850 iall (358 25 <y 3l
gl Aul )l Clia paen B ellyy | sl e 53 i 5333 (e sla il e 102 550 Chiall (5585 38 ) o sall
5l ds G Jgeana, sl Jsana 3534 100d) 005 ,oa A Ds% 0D, casile psll e a8l Gl bl
853 B Canall s | JsY) pus sall L8 (sl il (e 102 8 e ciiaall sl 3l A cilS s )l e <3l J sana
3sas Al Sas Jpanally Jsanall Jshaa (e e domniall il cidy @y 3l J ana s J soanal) Cliia 8 S 4 sall
saill Ala je (8 (33 e sla 1100/ sle 250 daray i Alalae CilS Cua 58 g1l xdall Sl CBlalae (g & ima 8BS
Al clin men (8 llny | S gl el S pal) Ol L e A5 lie Ay sine CulS (5 0 ) J e Al a5 (5 gl
S sl g sl S by (51 OBlan s Gilial) G delaily S IS8 @l 38 A Hadl Gliall aes o gl G
Ciall G Jelall YA e 3 Jgeana s &L Sa 5 J granall 5 J smnall Cliia (o pil) e J ganll a3 dale diayy Aalisall
s padl) gaill Als o 8 5N Laa Giila e e ela 51100/ 250 Janay S giadl) cagadal) o jalls 1 Aalaa s 102 33
alae s 333 (o (sl ieaal) (g Jeliil) DA o Al pal) Sl (g0 il JB S L (6 58 31 saill U8 Le Al jo (8 (5
+ 102 53 8 peadl) Sl Jsana del ) o) Jsanall GalaBY) dlall Clua 3 @ jelal (L sainall eley i) ) 4 )aall
& Vs Dl pmdl) gai As je (B G Ofls ge o bl e sl 1100/GYe 250 e S st dame (ol SOalL B
dare et Gl 5 AY) Slaall s 3 5a ae & )l 3all Libia®) Ay p2il) COllaall Juadl 58 5 8 31 saill U8 Lo Als e
& ) el Lol JBl A oy (1 5 Loolua)

250 Jamay S siadl) aglall Sl G5 + 102 30ss hinaly Guadil) e Jsana del ) ol S Al cuals s
Aaly b Gt by (5 ) saill Jl Le dls ye (B Rl 5 g el el Als je (B G Las Gils e e ele 100/ e
. llas) il Juadl calae 5 g
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