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Response of SunflowerHelianthus annuusL.) to spraying of
nanosilver, organic fertilizer (Algastar) and salig/lic acid and their
impact on seeds content of fatty acids and vicine
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ABSTRACT

This experiment was carried out on Sunfloweleljanthus annuus L.), Spanish
class (Viki) in one of the fields for the periodfn 05/03/2013 until 18/06/2013,
where the shoots were sprayed after period of §5 dhits cultivation with 25 and
50 ml/l of nanosilver, 0.75 and 1.5 g/l of orgafectilizer (Algastar) and with use
of salicylic acid in two concentrations 60 and 12@/ in addition to the
comparison treatment (spraying with distilled wabaty). The field experiment
was laid as a factorial experiment which includece¢ factor in RBCD design
with three replication (3x3x3x3) that included #hréactors, the averages of
transaction were compared by using LSD (least Bogmit difference at 0.05%).

Results of the experiment referred that spray shaath 50 ml/I of nanosilver,
1.5 g/l of organic fertilizer (Algastar) and 120 #ngf salicylic acid gave the
highest positive effects of unsaturated fatty acmbile the same high
concentrations of factors reduced content of thetrob the saturated fatty acids
and vicine.The three way interaction had affectoonfield experiment in some
studied traits positively while it had no signifiteeffect on seeds content of vicine
and fatty acids (Palmitic, Stearic, Archaic, MyigsLinoleic and Oleic).

Keywords : Nanosilver, Salicylic acid, Vicine

1. INTRODUCTION

Sunflower plant{elianthus annuus L.) is considered of annual oil crops that
are grown in the spring and autumn. This plant tgdoto the family Compositae
(Asteraceae) [1, 2].
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*This research is a part of Ph.D. Dissertation othe second researcher

The original inhabitant of the plant southwefsthe United States America. It is
known in Asia, and it is believed that the Indiaibds; who are in the United
States were the first in cultivation of the sunfeowand then transplant to the
southwestern United States and Europe by the Splangéand moved it to Russia,
where it began easily spread, since the year 1860 [

Sunflower crop characterized by its third ws&=tce in importance for the
production of oils after peanufrachis hypogaea L.) and soybean@lycine max
L.) and the global production of sunflower seedsaased from 26-31 million tons
between 2004-2006 [4].

The sunflower leaves are used in the Cauclsuthe treatment of malaria
fever, and the its seeds are considered as dietieexpectorant and used in the
bronchial infections, cold and cough and the imguaee of this plant in the world
[5]. In general and on the level of Iraq in partesuheir low productivity in Iraq,
we must use the best methods and new technoldgwesng these technologies the
one that provided by technical science "technoginor” or Nanotechnology, in
which nanomaterials are used in sizes ranging ftek0 nm [6].

The usage of nanosilver particles is consiléoebe one of the most popular
and widely used methods at the commercial levehlbse of the positive effects on
plants,in addition to being the only nano available irsttime in Iraq [7,8].

Organic fertilizer (Algastar) also considerexdam organic, natural fertilizer that
extracted from marine extracts which is rich inrmanacids and natural hormones
and consists of nitrogen (1%) potassium (18%) algatid by more than 10%,
sulfur 1.3% , plant growth regulators and orgamiiter by 45%. There with it
contributes to an increase in the proportion ohgeation and works to produce
strong seedlings, and increase productivity and duality, and it is valid for use
with all types of crops.

The use of salicylic acid on the other hand dmasmportant role in enhancing
the plant positive growth, in addition to its beimge of the growth regulators with
a phenolic nature. It participates in the regutattd many physiological processes
in the plant, such as the closure of stomata, [glyatbesis, uptake of ions, bio-
inhibition of ethylene, and stress tolerance amdwihoff the free radicals and its
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negative effects [9,10]. Given the importance ofritianally and its use in the

production of unsaturated vegetable oils with acgd importance in human

health, and to increase the yield of winning thé&yuof space and the lack of
information on the effects of silver nanopartictes the plant became the aim of
this study and finding the effect of combinatioristiee above factors mentioned
and its interventions in the fatty acids.

2. MATERIALS AND METHODS

The experiment was carried out from period 05/0880Qntil 18/06/2013 irthe
College of Agriculture /University of Wasit. A piespecified as agricultural field,
amounting to 364 M(40.5 m length x 9 m width). It was divided intoee sectors
area of each sector amounted to 121°5§40.5 m length x 3 m widtrgnd every
sector contains 27 panels with a total of 81 parkésarea of each plate (1.5 m x
3 m) and in one panel contained 20 seeds. Six¢yday after sowing the seeds the
resulted plant shoots were sprayed with 25 and lA0ofmanosilver and 0.75 and
1.5 g/l of Algastar and salicylic acid 60 and 12@/Imn addition to the control
treatment.

A manual sprinklers were used (1 litre) capacityyr Bach concentration of
previously prepared solution already mentioned, ¢benparison treatment has
been sprayed by distilled water only.

The harvested plants was measured following cheniatics: extraction, isolate
and diagnose of vicine in seeds according to [@4fimation of some fatty acids
(saturated and unsaturated) in the seeds accdal[dg].

2.1 STATISTICAL ANALYSIS

Statistical analysis was carried out byeéaway ANOVA using SPSS. The
data sets were analysed by using randomized coshplelock design (RCBD)
with three replicates of each treatment (3x3x3x®ast significant difference
(p<0.05) values were calculated for comparisonseztiment means [13].

3.RESULTS AND DISCUSSION

1-Estimation of vicine (mg/qg)
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The obtained results table (1) showed that usingaabsilver leads to reduces
the content of vicine in seeds. With increasing to@centrations of particles
nanosilver from 25 ml/l and 50 ml/l the vicine cent were decreased from 0.4885
to 0.5681 mg/g. Organic fertilizer (Algastar) isetiother hand showed a clear
reduction content of vicine in seeds with incregstoncentrations used as given
level of 1.5 g/l (0.5348 mg/g) compared with thasieconcentration and treatment
comparison that gave 0.5785 and 0.6393 mg/g raspBgt Also the use of
salicylic acid at different levels resulted in alereduction content of vicine in
seeds, the used concentration of caused reducatiicine reached to 0.5485 mg/g
for 120mg/l compared with concentration of 60 mgfid the treatment of
comparison which gave 0.5856 and 0.6185 mg/qg, otispéy.

Table 1. The effect of nanosilver, organic fertilier (Algastar) and salicylic
acid and interaction with each other on content o¥icine (mg/g) in the

seeds
Particles Organic Salicylic acid (mg/l) Two way interaction
nanosilver fertilizer(Algastar) 0 60 120 between nanosilver and
(mli/) (a/l) organic fertilizer
0 0 0.7733 0.7500 0.6967 0.7400
0.75 0.7267 0.7000 0.6700 0.6989
15 0.6933 0.6467 0.6067 0.6933
25 0 0.6467 0.6100 0.6000 0.6467
0.75 0.5900 0.5567 0.5300 0.5589
15 0.5667 0.5167 0.4967 0.5267
50 0 0.5933 0.5667 0.5167 0.5589
0.75 0.5100 0.4900 0.4333 0.4778
1.5 0.4667 0.4333 0.3867 0.4289
Average salicylic acid (mg/l) 0.6185 0.5856 0.5485
LSD %0.05 0.0120 0.0209
Three way interaction N.S
Nanosilver (ml/l) Salicylic acid (mg/l) Average nanosilver
0 60 120 (mi/T)
0 0.7311 0.6989 0.6578 0.6959
25 0.6011 0.5611 0.5422 0.5681
50 0.5233 0.4967 0.4456 0.4885
Two way interaction N.S 0.0120
. - Salicylic acid (mg/l) Average organic fertilizer
Organic fertilizer (g/l) 0 60 120 (g
0 0.6711 0.6422 0.6044 0.6393
0.75 0.6089 0.5822 0.5444 0.5785
15 0.5756 0.5322 0.4967 0.5348
Two way interaction N.S 0.0120

The two way interaction between nanosilver parsicend organic fertilizer
(Algastar) in its high concentrations is establéheicine content reached
0.4289 mg/g, which differs significantly from tleembination that consists of 50
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ml/l nanosilver and 0.75 g/l organic fertilizer whi gave 0.4778 mg/g and the
comparison treatment that gave 0.7400 mg/g. Regatte two way interaction
between nanosilver particles and salicylic acidrfiaside, and between the organic
fertilizer and salicylic acid on the other sidaldhe three way interaction among
the parameters previously mentioned didn’t achievs, effect in the vicine seeds
content.

2-Saturated fatty acid Palmitic (ug/ml)

Results table (2) showed that the treatedtplavith nanosilver particles led to
significant reduction in saturated fatty acid (P#lhas the rate reached

Table (2 ) effect of nanosilver, organic fertilizer(Algastar) and salicylic acid
and interaction with each other on content of satuaited fatty acid Palmitic
(ng/ml) in the seeds

Particles Organic Salicylic acid (mg/l) Two way
nanosilver fertilizer(Algastar) 0 60 120 interaction
(mifn) (a/l) between nanosilver
and organic
fertilizer
0 0 44.53 40.73 34.96 40.07
0.75 38.47 32.84 29.75 33.68
15 35.09 26.45 20.99 35.09
25 0 31.75 27.45 22.38 31.75
0.75 20.37 19.31 16.59 18.76
15 19.05 17.73 15.09 17.29
50 0 26.48 24.30 21.57 24.12
0.75 19.37 17.46 16.89 17.91
15 17.35 15.05 11.90 14.76
Average salicylic acid (mg/l) 28.05 24.59 21.12 g3
LSD %0.05 250
Three way interaction N.S
Nanosilver (ml/l) Salicylic acid (mg/l) Average nanosilver
0 60 120 (mi/T)
0 39.36 33.34 28.56 33.76
25 23.72 21.50 18.02 21.08
50 21.07 18.93 16.79 18.93
Two way interaction 2.165 1.250
Organic fertilizer(g/l) Salicylic acid (mg/l) Average organic
0 60 120 fertilizer (g/l)
0 34.25 30.83 26.30 30.46
0.75 26.07 23.20 21.08 23.45
15 23.83 19.75 15.99 19.86
Two way interaction N.S 1.250

18.93 pug/ml when using the concentration of 50,mlHich differed significantly
from the use of 25 ml/l concentration, which gale08 pug/ml from Palmitic acid

5
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compared with control which amount of 33.76 pg/@®itganic fertilizer was also
achieved a significant decrease in saturated fatig (Palmitic) when using
different concentrations the concentration of 1/I5ggve 19.86pg/ml, which was
significantly different from the use of 0.75 g/l maentration which gave
23.45 pg/ml compared to control treatment 30.46jkg8praying with salicylic

acid showed reduction in fatty acid (Palmitic), whesing the concentration
120 mg/l that gave 21.12 pg/ml compared to thertreat control 28.05ug/ml also
differed significantly when spraying with 60 mgAyhich gave 24.59ug/ml
saturated fatty acid (Palmitic).

Two way interaction between nanosilver gée and organic fertilizer
concentrations showed that the combination of 28 8@ ml/l of nanosilver
particles with 1.5 g/l of organic fertilizer (Alg@s) gave the lowest level of
saturated fatty acid Palmitic in seeds reached91¥4276 pg/ml which was the
lowest compared with all other treatment combimetioof overlap, including
control treatment amounting to 40.07ug/ml.

Two way interaction between the nanosilvetiplas and salicylic acid showed
superiority of the combination consisting of 50 Inmanosilver particles and 120
mg/l of salicylic acid, which gave the lowest levehched to 16.79ug/ml, which
was not significantly different from the combinatiof 25 ml/l of nanosilver with
120 mg/l of salicylic acid 18.02ug/ml or the comddion consisting of 50 ml/I of
particles nanosilver with 60 mg/l of salicylic acamounting 18.93ug/ml, but were
less than all other interaction factors other idetg control treatment amounting
to 39.36pg/ml.

The three way interaction had no significamttiect amoung the studied factors
in the saturated fatty acid Palmitic of the sun#oweeds, as well as the two way
interaction between organic fertilizer and saliccid.

3-Saturated fatty acid Stearic(ug/ml)

The obtained results table (3) shows thectdfef factors and its interventions
in Stearic. Results in the table showed that uiegconcentrations of 25 and 50
ml/l of nanosilver particles cause significant &se in fatty acid about 1.259
Hg/ml,1.095 pug/ml respectively, compared to thattrent control amounting to
2.875 pg/ml with no significant difference from baather. The organic fertilizer
led to decrease in the saturated fatty acid Stewdtlt it concentrations 0.75 and
1.5 g/l which were 1.599 pg/ml and 1.407 pug/mlpessively, with no significant
difference from each other, but they showed sigaift difference from the
control treatment which was 2.223 pg/ml.
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The use of salicylic acid has led to significarfeef in saturated fatty acid by its
concentrations 60 and 120 mg/l as it reached 1668l and 1.500 pg/ml
respectively, both of which did not differ signdictly from each other, but they
disagree with control treatment which was 2.060jLg/m

Table (3) effect of nanosilver, organic fertilizer(Algastar) and salicylic acid
and interaction with each other on content of satated fatty acid Stearic
(ug/ml) in the seeds

Particles Organic Salicylic acid (mg/l) Two way interaction
nanosilver fertilizer(Algastar) 0 60 120 between nanosilver
(ml/1) (a/l) and organic fertilizer
0 0 4.307 3.907 3.173 3.796
0.75 3.357 2.493 2.187 2.679
15 2.660 1.947 1.843 2.660
25 0 2.223 1.313 1.183 2.223
0.75 1.150 1.107 1.047 1.101
15 1.100 1.110 1.096 1.102
50 0 1.657 1.167 1.077 1.300
0.75 1.057 1.020 0.973 1.017
15 1.033 0.953 0.917 0.968
Average salicylic acid (mg/l) 2.060 1.669 1.500
LSD %0.05 0.1971 0.3413
Three way interaction N.S
Nanosilver (ml/l) Salicylic acid (mg/l) Average naosilver
0 60 120 (ml/T)
0 3.441 2.782 2.401 2.875
25 1.491 1.177 1.109 1.259
50 1.249 1.047 0.989 1.095
Two way interaction 0.3413 0.1971
Organic fertilizer(g/l) Salicylic acid (mg/l) Average organic
0 60 120 fertilizer(g/l)
0 2.729 2.129 1.811 2.223
0.75 1.854 1.540 1.402 1.599
15 1.598 1.337 1.285 1.407
Two way interaction N.S 0.1971

The two way interaction between the nanosipagticles and organic fertilizer
(Algastar) showed that all combinations containimenosilver concentrations 25
and 50 ml/l with organic fertilizer (Algastar) witlts all concentrations were
significantly lower than the treatment organic ifetr (Algastar) without the use
of nanosilver.

The two way interaction between the nanosipaaticles and salicylic acid had
significant effect on seeds content of saturatetty faacid Streaic, such
combinations containing nanosilver with 60 and 12@/ salicylic acid caused
significant decrease in the Stearic compared witherotreatments that didn’t
include nanosilver paticles. While the two way rat#ion between organic
fertilizer and salicylic acid showed no significaimipact. Also the three way
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interaction between the factors didn’t achieved amynificant effect on the
saturated fatty acid Stearic in plant seeds.

4-Saturated fatty acid Myristic (ug/ml) in the seeds

The obtained results table (4) showed that addition of nanosilver with
concentrations of 25 and 50 ml/l caused a sigmficecrease in saturated fatty

Table (4) effect of nanosilver, organic fertilizer(Algastar) and salicylic acid
and interaction with each other on content of satated fatty acid Myristic
(ug/ml) in the seeds

Particles Organic Salicylic acid (mg/l) Two way interaction
nanosilver fertilizer(Algastar) 0 60 120 between nanosilver
(mif) (a/l) and organic
fertilizer
0 0 11.50 9.75 10.28 10.51
0.75 6.59 6.15 5.91 6.22
15 6.06 7.56 3.91 6.06
25 0 6.74 5.14 4.91 6.74
0.75 5.56 4.48 6.94 5.66
15 5.19 3.63 3.36 4.06
50 0 6.74 5.23 4.94 5.64
0.75 4.89 5.05 4.22 4.72
15 5.98 4.38 3.08 4.48
Average salicylic acid(mg/l) 6.58 5.71 5.28
LSD %0.05 N.S 2.25
Three way interaction N.S
Nanosilver (ml/l) Salicylic acid (mg/l) Average naosilver
0 60 120 (mi/1)
0 8.05 7.82 6.70 7.52
25 5.83 4.42 5.07 5.11
50 5.87 4.88 4.08 4.95
Two way interaction N.S 1.29
Organic fertilizer(g/l) Salicylic acid (mg/l) Average organic
0 60 120 fertilizer(g/l)
0 8.33 6.71 6.71 7.25
0.75 5.68 5.23 5.69 5.53
15 5.74 5.19 3.45 4.79
Two way interaction N.S 1.29

acid of Myristic (5.11ug/ml and 4.95ug/ml, respeely) with no significant
difference from each other, but they disagreedh wantrol treatment which was
was7.52ug/ml. The use of organic fertilizer witincentrations of 0.75 and 1.5 g/l
led to a significant decrease in saturated fattgl &byristic reached to 5.53ug/ml
and 4.79ug/ml respectively (with no significantfelience from each other), but
they disagreed with control treatment which wasbididml. Also salicylic acid
didn’'t achieve any significant effect.
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The two way interaction between the nanosipaeticles and organic fertilizer
(Algastar) showed that all combinations of concardns nanosilver particles (25
and 50 ml/l) with (0.75 and 1.5g/l) of orgnic féaer didn’t differ from each other
significantly, but it was less compared with theatment that didn’'t include
nanosilver particles or organic fertilizer which sva0.51 pg/ml. The two way
interactions between nanosilver particles and dadicacid concentration and
organic fertilizer with salicylic acid on the otheand which didn’t achieve any
significant effect in the saturated fatty acid Myic. Also the three way interaction
of studied factors didn’'t had significant influenoe the saturated fatty acid
Myristic.

5-Saturated fatty acid Archaic (pg/ml)

Results table (5) show the saturated fattyl agrchaic in seeds which
decreased significantly with increasing the usedcentrations of used nanosilver
particles as it 0.125 pg/ml reached when useddheentration of 50 ml /I, which
was significantly different from the concentratiah 25 ml/l, which reached
0.282ug/ml and the treatment of control amountmd.535ug/ml. The use of
organic fertilizer (Algastar) showed effect on satad fatty acid Archaic reached
0.209 pg/ml when using 1.5 g/l, which didn’t diffieom the least concentration
0.75 g/l, which gave 0.261pg/ml but differ sigogntly for the control treatment
which was 0.473ug/ml. Salicylic acid with the conization of 120 mg/l achieved
a reduction in seed content of saturated fatty acahaic reached to 0.252ug/ml,
which was significantly different from the use d éng/l as it gave 0.300ug/ml
and differs from the control treatment 0.390ug/Mhe two way interaction
between concentrations nanosilver particles andarocg fertilizer (Algastar)
showed that the combinations of concentrations sitvew particles (25 to 50 ml/l)
with (0.75 and 1.5g/l) of organic fertilizer gavéoaver level of saturated fatty acid
Archaic in seeds, compared to the treatment coatr@unting to 0.801ug/ml, or
compared with the use of 0.75 and 1.5 g/l of orgdertilizer without the use of
nanosilver which was 0.444% and 0.360% respectively

The two way interaction between nanosilvad aalicylic acid explained that
combinations of nanosilver with concentrations 6fd 50 ml/l with 60 and 120
mg/l of salicylic acid caused reduction in satudatatty acid significantly when
compared with the control treatment which inclugadicylic acid (from without
nanosilver).
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Two way interaction between the concentratiohsorganic fertilizers and
salicylic acid also showed all combinations of arigatertilizer (0.75 and 1.5 g/l)
with concentrations of salicylic acid (60 and 126/iIncaused result in saturated
fatty acid Archaic less than the control treatm@nbunting to 0.620 pg/ml or

Table (5) effect of nanosilver, organic fertilizerAlgastar) and salicylic acid
and interaction with each other on content of satated fatty acid Archaic
(ng/ml) in the seeds

Particles Organic fertilizer Salicylic acid (mg/l) Two way
nanosilver (Algastar) 0 60 120 interaction
(ml/) (a/l) between nanosilver
and organic
fertilizer
0 0 1.047 0.817 0.540 0.801
0.75 0.487 0.393 0.453 0.444
15 0.407 0.310 0.363 0.407
25 0 0.663 0.457 0.310 0.663
0.75 0.327 0.210 0.143 0.227
15 0.167 0.133 0.127 0.142
50 0 0.167 0.137 0.117 0.140
0.75 0.110 0.110 0.113 0.111
15 0.137 0.133 0.100 0.123
Average salicylic acid (mg/l) 0.390 0.300 0.252
LSD %0.05 0.055 0.096
Three way interaction N.S
Nanosilver (ml/l) Salicylic acid (mg/l) Average naosilver
0 60 120 (mi/)
0 0.647 0.507 0.452 0.535
25 0.386 0.267 0.193 0.282
50 0.138 0.127 0.110 0.125
Two way interaction 0.096 0.055
Organic fertilizer(g/l) Salicylic acid (mg/l) Average organic
0 60 120 fertilizer (g/l)
0 0.620 0.470 0.322 0.473
0.75 0.308 0.238 0.237 0.261
15 0.237 0.192 0.197 0.209
Two way interaction 0.096 0.055

with the use of 60 or 120 mg/l of salicylic acidtikaut organic fertilizer
0.470ug/ml and 0.322ug/ml respectively. The thres \mteraction between the
affecting factors didn't show any significant effen the saturated fatty acid
Archaic.

6-Unsaturated fatty acid Linoleic (ug/ml)

Table (6) shows the significance of effaatly of factors and its interventions
in the unsaturated fatty acid Linoleic. Resultghe table showed that the use of
nanosilver with 50 ml/l led to a significant inceeain the proportion of unsaturated
fatty acid Linoleic amounted to 26.59 pg/ml compktee the control of treatment,

10
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Table ( 6) effect of nanosilver, organic fertilize(Algastar) and salicylic acid
and interaction which each other on content of ursturated fatty acid
Linoleic (ug/ml) in the seeds

Particles Organic fertilizer Salicylic acid (mg/l) Two way
nanosilver (Algastar) 0 60 120 interaction
(ml/) (a/l) between nanosilver
and organic
fertilizer
0 0 9.14 12.77 16.99 12.96
0.75 15.88 17.50 18.16 17.18
15 17.67 19.76 20.97 17.67
25 0 18.96 21.06 22.90 18.96
0.75 22.30 23.91 25.05 23.75
1.5 23.68 23.50 26.06 24.42
50 0 21.95 24.11 25.58 23.88
0.75 25.42 26.35 27.24 26.34
1.5 26.55 29.43 32.69 29.56
Average salicylic acid (mg/l) 20.17 22.04 23.96 1313
LSD %0.05 768 )
Three way interaction N.S
Nanosilver (ml/l) Salicylic acid (mg/l) Average naosilver
0 60 120 (mi/T)
0 14.23 16.68 18.71 16.54
25 21.65 22.82 24.67 23.05
50 24.64 26.63 28.50 26.59
Two way interaction N.S 0.758
Organic fertilizer(g/l) Salicylic acid (mg/l) Average organic
0 60 120 fertilizer(g/l)
0 16.68 19.31 21.82 19.27
0.75 21.20 22.59 23.48 22.42
15 22.63 24.23 26.58 24.48
Two way interaction 1.313 0.758

while the concentration of 25 ml/l of nanosilved l® a significant increase in the
acid above by 16.54 ug/ml compared to the contealtinent. Its worth to mention,
that the previously mentioned treatments differemfeach other significantly.

The use of salicylic acid also led to a significamtrease in the unsaturated
Linoleic acid where it reached 22.04ug/ml and 2@@6l for treatment of

salicylic acid 60 and 120 mg/l, respectively botiwhich differed from each other
and were higher than the treatment of control, civhdiffered from them,

amounting to 20.17ug/ml.

Two way interaction between nanosilver particled anganic fertilizer showed

significant positive impact in increasing the umsated fatty acid Linoleic, when
used the combination consisting of 50 ml/l of nanes with 1.5 g/l of organic

11
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fertilizer, which reached 29.56pug/ml and differeghgficantly from the rest of the
other combinations including the comparison treatnaenounting to 12.96 pg/ml.

The two way interaction between fertilizer and cdic acid combination
consisting of high concentrations achieved a 1l%fybrganic fertilizer and 120
mg/l of salicylic acid distinctive in the unsatted fatty acid Linoleic 26.58ug/ml,
and the combination constituent of 0.75 and 1.3 mgjanic fertilizer and 120and
60 mg/l of salicylic acid have achieved a high antoreached 23.48 pug/ml and
16.68 pug/ml and 24.23 pg/ml respectively, and the of them disagreed with
each other and differed from the rest of the ottenbinations including control
treatment.

The two way interaction between the nanosiared salicylic acid didn’'t have
any significant effect in unsaturated fatty acichdleic. The two way interaction
between the nanosilver and salicylic acid on thkeewotside and three way
Interaction between the studied factors didn’t acliany significant effect on
unsaturated fatty acid Linoleic.

7-Unsaturated fatty acida- Linolenic (ug/ml)

From the data presented table (7) that the usamdsiver concentrations 25 and
50 ml/l which led to a significant increase in @m@ount of unsaturated fatty acid
a- Linolenic. The use of organic fertilizer (Algastahowed effect on saturated
fatty acida- Linolenic reached 0.419 pg/ml when using 1.5wHich didn’t differ
from the least concentration 0.75 g/l, which gav890ug/ml but differ
significantly for the control treatment which wasl®3ug/ml. Also the use of
salicylic acid also led to a significant increasethhe unsaturated Linoleic acid
where it reached 0.452ug/ml and 0.326ug/ml forttneat of salicylic acid 120
and 60 mg/l, respectively both of which differedrfr each other and were higher
than the treatment of control, which differed frémem, amounting to 0.247ug/ml.

There was no significant effect for the two wayenaiction between nanosilver and
organic fertilizer (Algastar) on the unsaturatettiyfacida-Linolenic. The two way
interaction between nanosilver and salicylic addveed that the combination
constituent of 50 ml/l of nanosilver with the use6® and 120 mg/l of salicylic
acid gave the highest amount of unsaturated fafty @-Linolenic) amounted to
0.646 pg/ml and 0.629 pg/ml respectively.

12



339
340
341
342

343
344
345
346
347
348
349
350
351
352
353
354
355

356
357

358

Table (7 ) effect of nanosilver, organic fertilize(Algastar) and salicylic acid

and interaction which each other on content unsatwated fatty acid
a-Linolenic (pg/ml) in the seeds

Particles Organic Salicylic acid (mg/l) Two way interaction
nanosilver fertilizer(Algastar) 0 60 120 between nanosilver
(ml/) (a/l) and organic
fertilizer
0 0 0.135 0.126 0.119 0.126
0.75 0.139 0.128 0.116 0.128
15 0.160 0.150 0.140 0.160
25 0 0.124 0.120 0.405 0.124
0.75 0.130 0.114 0.667 0.304
15 0.110 0.361 0.737 0.402
50 0 0.663 0.407 0.383 0.484
0.75 0.118 0.661 0.903 0.561
15 0.647 0.870 0.600 0.706
Average salicylic acid (mg/l) 0.247 0.326 0.452
LSD %0.05 103 N.S
Three way interaction 0.339
Nanosilver (ml/l) Salicylic acid (mg/l) Average naosilver
0 60 120 (ml/T)
0 0.121 0.135 0.125 0.127
25 0.145 0.199 0.603 0.315
50 0.476 0.646 0.629 0.584
Two way interaction 0.196 0.113
Organic fertilizer(g/l) Salicylic acid (mg/l) Average organic
0 60 120 fertilizer (g/l)
0 0.129 0.218 0.302 0.216
0.75 0.307 0.301 0.562 0.390
15 0.306 0.460 0.492 0.419
Two way interaction 0.196 0.113

Also the combination of 25 ml/l of nanosilver wit20 mg/l of salicylic acid
achieved a high amount of 0.603 pg/ml and despeeldack of difference in the
last three combinations from each other, but thffgred significantly from most
other combinations and treatment control which @d®1 pg/ml. The two way
interaction between organic fertilizer and saliccid effects in saturated fatty
acid @-Linolenic) showed that the combination consistafg).75 g/l of organic
fertilizer with 120 mg/| of salicylic acid gave tleghest of unsaturated fatty acid
(a-Linolenic) 0.562 pg/ml, which was significantly fidirent from all other
combinationsThe three way interaction between nanosilver aggwac fertilizer
and salicylic acid increasadLinolenic when used the combination consisting of
50 ml/l of nanosilver with 0.75 g/l of organic fdier and salicylic acid with 120
mg/l which reached 903ug/ml and differed signiftbafrom the rest of the other
combinations including the comparison treatmentwamiag to 0.135 pg/ml .

8-Unsaturated fatty acid Oleic (ug/ml)

13



359 Results table (8) showed that the conceotraif nano silver had significantly
360 impact on unsaturated fatty acid Oleic, as the eotration of 50 ml/l recording
361 the highest amount 49.90ug/ml, which differed gigantly compared to the
362
363 Table ( 8) effect of nanosilver, organic fertilizg Algastar) and salicylic acid
364 and interaction which each other on content unsatuwated fatty acid Oleic
365 (ng/ml) in the seeds
366
Particles Organic fertilizer Salicylic acid (mg/l) Two way
nanosilver (Algastar) 0 60 120 interaction
(mi/) (gl between
nanosilver and
organic
fertilizer
0 0 13.12 16.77 22.06 17.32
0.75 21.47 29.33 34.86 28.55
1.5 26.93 32.75 38.50 26.93
25 0 32.21 37.67 44.58 32.21
0.75 45.17 49.75 50.00 48.31
1.5 49.65 50.92 57.24 52.60
50 0 40.68 43.66 47.78 44.04
0.75 42.84 45.50 49.99 46.11
1.5 55.98 57.53 65.11 59.54
Average salicylic acid (mg/l) 36.45 40.43 45.57
LSD %0.05 1.303 2.256
Three way interaction N.S
Nanosilver (mi/l) Salicylic acid (mg/l) Average
0 60 120 nanosilver
(mlN)
0 20.50 26.29 31.81 26.20
25 42.34 46.11 50.61 46.35
50 42.34 46.11 50.61 49.90
Two way interaction N.S 1.303
Organic fertilizer (g/l) Salicylic acid (mg/l) Average
0 60 120 organic
fertilizer(g/l)
0 42.34 46.11 50.61 33.17
0.75 36.49 41.53 44.95 40.99
1.5 44.19 47.07 53.62 48.29
Two way interaction N.S 1.303
367
368 concentration of 25 ml/l, which gave 46.35ug/ml ielthe treatment control was
369 26.20 pg/ml. The use of organic fertilizer also haignificant effect on organic
370 fertilizer respectively. The impact of sprayindicdic acid treatment with 120
371 mg/l achieved the highest rate of unsaturated fatig Oleic which was 45.57
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ng/ml, that differed significantly from the use afncentration of 60 mg/l from
which achived 40.43ug/ml and 36.45ug/ml treatmentrol.

The two way interaction between nanosilved arganic fertilizer (Algastar)
showed that all combinations of nanosilver con@mns 25 and 50 ml/l with 0.75
and 1.5 g/l of organic fertilizer cause a significancrease in the amount of
unsaturated fatty acid Oleic compared to the treatraontrol. The higher amount
of the Oleic acid was when the combination conggsbf 50 ml/l nanosilver with
1.5 g/l of organic fertilizer which reached 59.5dmbwas the highest among all
interaction factors or in comparison with the cohfr7.32ug/mil.

The two way interaction between nanosilved aalicylic acid and two way
interaction between of organic fertilizer and sdi acid in the other hand and
three way interaction between the three factorgHerexperience didn’t have any
significant effect in the amount of unsaturatedyfatid Oleic.

The impact of the factors under this studycWwhesulting in reduced the seed
content of in table ( 1) may possibly be due touke of materials and components
available compounds in the plant to improve theetative and the content of the
plant which was not enough for vicine manufacturamgl increase the quantity of
the seeds this can be explained by the impacabsilver or organic fertilizer or
salicylic acid as single or combined to disrupt tha&n ingredient in vicine Orotic
acid compound which is responsible for the formatad pyrimidine ring and,
which responsible for giving the toxicity of a coaynd vicine formation [14,15].

The influence on the qualitative oil or oil qualiby the use of the factors under
this study confirms the importance of such factassreducing fatty acids and

saturated Palmitic, Stearic, Myristic and Archaibles (2, 3, 4, 5) and increase the
unsaturated fatty acids Linoleig;Linolenic and Oleic tables (6, 7, 8).

Moradkhani et al. [16] also reached that treatnsalicylic acid on leaf lipid
metabolism probably in relation with chlorophylinglgesis, photosynthetic activity
and carbon supply of sunflower plan&alicylic acid also working increase in
percentage of unsaturated fatty acids accompanyethd decrease in saturated
fatty acids proved the quality of oil. Polyunsatedafatty acids from soybean oil
are essential for human diet because of loweriegigk of heart diseases related
to cholesterol oxidation. In addition, consumptioh Oleic, Linoleic anda-
Linolenic acids lowers the level of low densitydprotein (LDL) in human blood
[17]. Abd El-Razek et al.[18] concluded that the foBaray with salicylic acid on
olive trees working on control of biosynthetic pa#tys leading to the production
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of specific metabolites as essential oils are cdlett by enzymes, which in turn
are mainly effected by growth regulators.

Also affected the two way interaction affectednamosilver and organic fertilizer,
especially high combinations each 50 ml/l of nawesiwith 1.5 g/l of organic
fertilizer to the positive effects of the increagse unsaturated fatty acids
Linoleic,Oleic reached 128.08% and 243.76%, re$pelgt compared to the
treatment comparison for each of them, while a doatlon of interference
showed 50 ml/l of nanosilver with 0.75 g/l of orgarertilizer and 120 mg/l of
salicylic acid increase in the proportion of fadiyid a-Linolenic reached 568.88%,
or more than five times from the comparison treatmehich didn’t differ from
the combination consisting of 50 ml/l of nanosilveth 1.5 g/l of organic fertilizer
and 60 mg/l of salicylic acid, which are the othecorded an increase in saturated
fatty acid a-Linolenic reached 544.44% thus it possible to Ime adternative
combination.

4.CONCLUSIONS

All the factors worked with its single effeantd two way interaction consisting
of nanosilver and organic fertilizer and with iigHh concentrations in reduction of
the amount of vicine in the sunflower seeds.

The use of nanosilver led to a reductionhm &mount of saturated fatty acids
Palmitic, Stearic, Myristic, Archaic concentratiasnen using 50 ml/I that reached
60.76%, 61.90%, 38.16% and 76.60% respectively,peoed to the treatment
comparison for each one of them, while nanosilvesrked alone to increase the
amount of unsaturated fatty acid Linoleiclinolenic and Oleic, when using the
concentration of 50 ml/l which reached to 60.7695.88% and 90.45%,
respectively, compared to the treatment comparsioeach of them.

The impact of two way interaction between ralver and organic fertilizer,
especially the high combinations of 50 ml/l of asifver with 1.5 g/l of organic
fertilizer led to a positive effects in the incredbe unsaturated fatty acids Linoleic
Oleic, amounted to 128.08% and 243.76% respecticelypared to the treatment
comparison for each on of them.
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