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ABSTRACT

A greenhouse experiment was conducted during the summer seasons 2019 and 2020 to evaluate
the effect of sunflower grains priming in different concentrations of salicylic, ascorbic acids, hydrogen
peroxide, thiamine, nitric oxide and Oxamyl growth parameters of sunflower plants under the stress of
nematode infection. The best effect was reach by the seed soaking of Nitric oxide at 100 ppm(stem height
66.4 cm; root length 81.96 cm;shoot fresh weight 414.2 g;root fresh weight 201.86 g; shoot dry weight
65.76 g).Meanwhile,the less efficiency was reach with the seed soaking of hydrogen peroxide at 50 ppm
(stem height 47.66 cm; root length 53.36 cm; shoot fresh weight 263.6 g; root fresh weight 126.28 g; shoot
dry weight 49.52 g). Nematicide Oxamyl (stem height 34.3 cm; root length 32.94 cm;shoot fresh weight
156.0 g; root fresh weight 72.3 g; shoot dry weight 37.94 g) followed by control non soaked the best effect
was reached over hoth season by the seed soaking of hydrogen peroxide at 100 ppm (N: 7.32%; P: 0.78%;
K: 6.5%); phenol: 117.1; POX: 1.4; Chlorophyll a: 1.1; Chlorophyll b: 0.7; Total Chlorophyll: 1.74; and
Carotene: 1.28). Seed priming in nitric oxide (100 ppm), chitosan(50 ppm)and chitosan(100 ppm),
consequently produced the highest averages of seedling growth parameters as compared with the other
treatments over both seasons. On the other hand, seed priming in H202at 100 ppm, thiamine at 50 ppm,
thiamine at 100 ppm and nitric oxide at 50 ppm resulted the highest values of chemical parameters over

both seasons.
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INTRODUCTION

Sunflower (Helianthus annuus L.) is one of the most
important oil crops, grown on over 56.11 million feddan all
over the world, with total production of 56.07 million tones.
While, in Egypt the harvested area reached 16660 feddan
with production quantity 21000 (FAO, 2020). Sunflower
seeds have 39 to 49% oil content with high percent of
unsaturated fatty acids. Sunflower productivity maybe
decreased due to occasional unfavorable climatic
conditions, non-availability of enhanced seed and infected
by a lot of diseases and pests. Sunflower infected by more
than 90 diseases such as fungi, bacteria and nematodes
which minimized the seed yield and its quality (Bai et al.,
1985; Amin and Youssef, 1997). Among the various pests
and diseases attacking sunflower, plant-parasitic nematodes
form an integral part of the complex (Bolton et al., 1989;
Keetch and Buckley 1984; Kleynhans et al., 1996; Bakker
etal., 2007; Fourie et al., 2010). Sunflower has a wide scope
of plant-parasitic nematodes. Early reports about the effect
of nematode bothers on neighborhood sunflower creation
showed that root-hitch nematodes, specifically M.
incognita, M. arenaria and M. javanica, are the transcendent
parasites that harmed the yield (Van der Linde et al., 1959),
while M. hapla has additionally been recorded in
relationship with sunflower (Keetch and Buckley 1984;
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Kleynhans et al., 1996). The root-gall nematode,
Meloidogyne species attack more than 2000 species of
plants. A gall on host plant can reveal all structural
modifications which the plant has potential to produce.
(Dropkin, 1955). When susceptible plants are infected at
seedling stages, losses are very severe and may result in
complete destruction of the crop. Nematodes cause
significant losses in the sunflower vyield. Amongst
nematodes, Meloidogyne incognita has also been shown to
be a danger to sunflower plants and decreased the seed yield
by 16.44 (Singh, 2006). Among various control measures
screening of resistant varieties is the most economical mean
and economical component of IPM package for controlling
plant parasitic nematodes. Priming pant seeds is a simple
technique which can enhance seedling and crop performing
(Ashraf and Foolad, 2005; Farooq et al., 2006), reduce
abiotic stresses through germination stage in plants
(Abdulrahmani et al., 2007; Akbarimoghaddam et al.,
2011). Pre-sowing chemicals seed treatments such as
salicylic acid, ascorbic acid, hydrogen peroxide, nitric
oxide, thiamine and chitosan could stimulate the sunflower
seedling characters and increased sunflower stress tolerance
leading to healthy sunflower growth (Xu and Zhao, 2003).
Ascorbic acid is assessed as an organic antioxidant
composite accumulated in plants tissues and plays a vital
role in reduction of damage under routine and stress
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conditions (Smirnoff, 2005; Chen and Gallie, 2004).
Salicylic acid is considered one of most of plant growth
regulating germination processing, vegetative growth,
organized ions uptake and transport and protected plants
opposed to abiotic stresses, membrane permeability,
inhibition of ethylene biosynthesis and water relations
(Harper and Balke, 1981; Barkosky and Einhellig, 1993),
regulator of biogenesis chloroplasts, activity of
photosynthesis and other processes (Uzunova and Popova,
2012, Fariduddin et al., 2003). Hydrogen peroxides are
helped to promote in plants at biotic and abiotic stresses. The
highest levels of Hydrogen peroxides result in toxicity to
cellular membrane as well as damages plant cells
(Kathiresan et al., 2006). Nitric oxide enhancing antioxidant
plant defense under stress conditions (Palavan-Unsal and
Arisan, 2009; Kopyra et al., 2006; Xu et al., 2010). Content
of corn seedling from thiamine expanded when presented to
dry spell, salt, and oxidative burdens and that reflects
digestion of thiamine under such ecological anxieties
(Rapala-Kozik et al., 2008).

Chitosan is a bountiful and similarly modest natural
compound. It is an enormous cationic polysaccharide
fundamentally got from squander materials from fish
handling. Chitosan treatment of wheat seeds prompted
protection from specific sickness and further developed
seed quality (Reddy et al., 1999). Seed drenched with
chitosan expanded the energy of germination, germination
rate, lipase action, and gibberellic corrosive (GA3) and
indole acidic corrosive (IAA) levels in nut (Zhou et al.,
2002). Seed covered with chitosan may speed up seed
germination and work on the resistance to push state of
mixture rice seedlings (Ruan et al., 2002) and control the
development and propagation of sclerotinia decay in
carrot. Seed preparing with two unique acidic chitosan
arrangements worked on the life of maize seedlings (Shao
etal., 2005). Subsequently, it appears to be that chitosan is
a promising material for seed medicines. In the current
review, the impacts of seed preparing with various
groupings of chitosan arrangements were researched. For
better understanding the outcomes, chilling-open minded
and chilling-touchy maize ingrained lines were utilized to
decide germination and the seedling development
corresponding to physiological changes under low
temperature stress after the seed preparing.

Priming of seed is an effective tool for increasing
seedlings characters and parameters of sunflower in Egypt.
Thus, this study was undertaken to estimate the effect of
seed priming in differing concentrations of chemicals
(salicylic, ascorbic acids) and signaling molecules such as
hydrogen peroxide, thiamine and nitric oxide on sunflower
plant growth criteria under phytonematode infection.

MATERIALS AND METHODS

Experimental location:

This study was carried out at greenhouse of (NRU)
Faculty of Agriculture, Mansoura University, Egypt, during
the summer seasons 2019 and 2020.

Preparation of nematode inoculation:

The root hitch nematode, M. incognita from
recognized culture was gathered from contaminated root
frameworks with exceptionally substantial root-knot

nematode egg masses of Coleus blumei (Kofoid& White)
plants. These roots were washed by regular water, then, at
that point, absorbed 1.0% NaOCI and physically shaken
for 60 s. From that point forward, it was straightforwardly
passed however sifters (500 lattice); the eggs were
gathered cautiously subsequent to washing with regular
water (Hussey and Barker, 1973). At long last, the
quantities of egg were counted and utilized for vaccinating
tomato seedlings in the accompanying investigation.
Plant material and chemicals:

Seed materials:

Seeds of Sunflower (Helianthus annuus L.) cv Giza
102 acquired from Agriculture Research Center Egypt that
was utilized and preserved with fungicide before planting.
Nematicide:

Oxamyl (Vydate 24%) Methyl-N-N-dimethyl-(N-
(methyl) carbomycocyl)-1-Thioxamidate was used in the
current investigation as a positive control for the following
treatments.

Priming Chemicals:

The tested priming chemicals (ascorbic, salicylic
acids, Hydrogen peroxide, nitric oxide, Thiamine and
chitosan) were obtained from EI- Gomhouria Chemical
Company Mansoura, Egypt.

Sunflower Seeds priming:

Sunflower cv Giza 102 seeds were put in a dish
containing a limited quantity of drops of cleaning up fluid
in water for 5 min then, at that point, washed a few times
by refined water. This is followed cleaned seeds by 1%
business blanch arrangement (15 min), then, at that point,
washed with refined water and parched on a channel paper.
Seeds were absorbed 50 and 100 ppm of ascorbic, salicylic
acids, Hydrogen peroxide, nitric oxide, Thiamine and
chitosan for 24 h while one more seed absorbed refined
water and passed on others without drenching to fill in as
controls. Then again, one more gathering of sunflower
seeds were preparing at oxamy! (nematicide) for a similar
time.

Experimental design:

Eighty five plastic pots (10-cm-d) filled with 1000
gm sterilized sandy loam soil (1:1) (v:v) were used in this
trial. The experiment was carried as randomized complete
block design with five replications represented 17
treatments. Two weeks after germination, nematode
inoculate (1000 eggs) of M. incognita were introduced
according to the design of the experiment. Pots were
arranged in a randomized complete block design on a bench
of a partly controlled greenhouse at 28+3°C. Plants were
watered regularly and treated as recommended. Pots were
watered as needed then plants were harvested after 60 days
from nematode inoculation.

Assessment parameters:

All plants allied to each treatment were uprooted and
both vegetative and root systems were utilized as fresh and
dried tissues for the following efficacy estimate analyses.
Plant growth parameters: Sunflower plant morphology
boundaries including plant length (shoot and root); new
shoot and root loads; and shoot dry weight were recorded
and recorded. Then again, plant roots were stained with
corrosive fuchsin in lactic corrosive and counted for females
and egg masses. (A.0.A.C., 2005).

1166



J. of Plant Production, Mansoura Univ., Vol. 12 (11) November, 2021

Determination of nematode reproduction:

Nematodes were extracted from 250g soil using
sieving and modified Baermann technique from sunflower
plant roots (Goodey, 1957). The nematode suspensions
were assessed in a Hawksely counting slide by a microscope
to calculate the numbers of nematode juveniles. Roots were
stained at acid fuchsin in lactic acid and counted for females
and egg-masses (Byrd et al., 1983).

Biochemical analysis:

Chlorophyll contents at sunflower fresh leaves were
determined in each replicate/treatment according to
Goodwine methodology (1965). Sunflower dried leaves
were ground and wet digested for determination of nitrogen,
phosphorus, potassium contents, according to Kjeldahl
methods described by Pregl (1945) and Jackson (1967) and
John (1970). The total phenol contents were extracted and
calculated at 520 nm via spectrophotometer by chatichole as
standard (Simons and Ross, 1971).

Statistical analysis:

Statistically results analyzed using ANOVA
(Gomez and Gomez, 1984) then means were compared
according to Duncan multiple range tests (Duncan, 1955).

RESULTS AND DISCUSSION

Results
Plant growth parameters:

The best effect was reach by the seed soaking of nitric
oxide at 100 ppm (plant length 66.4 cm; root length 81.96 cm;
shoot fresh weight 414.2 g; root fresh weight 201.86 g; shoot
dry weight 65.76 g;) (Table 1). Followed by chitosan at 50
ppm (stem length 63.74 cm; root length 77.88 cm; shoot fresh
weight 392.7 g; root fresh weight 191.06 g; shoot dry weight
63.44 g;) and chitosan at 100 ppm (stem length 61.06 cm; root
length 73.8 cm; shoot fresh weight 371.2 g; root fresh weight
180.26 g; shoot dry weight 61.12 g;). The trend following by
ascorbic acid at 50 ppm (stem length 58.36 cm; root length
67.7 cm; shoot fresh weight 349.7 g; root fresh weight 169.48
g; shoot dry weight 58.8 g) and ascorbic acid 100 ppm (stem
length 55.7 cm; root length 65.62 cm; shoot fresh weight
328.2 g; root fresh weight 158.68 g; shoot dry weight 56.48
g) and salicylic acid at 50 ppm (stem length 53.04 ¢cm; root
length 61.54 cm; shoot fresh weight 306.62 g; root fresh
weight 147.88 g; shoot dry weight 54.16 g) and salicylic acid
at 100 ppm (stem length 50.34 cm; root length 57.44 cm;
shoot fresh weight 285.1 g; root fresh weight 137.08 g; shoot
dry weight 51.81 g).

Table 1. Averages of stem height and root length, total seedling length, shoot and root fresh weight, total of fresh
weight, shoot and total dry weight as affected by seed priming in salicylic acid, ascorbic acid, hydrogen
peroxide, thiamine, nitric oxide, chitosan and nematicide as averages over both seasons.

Treatments

Stem height Root length Total length stem fresh Root fresh Total fresh stem dry Total Dry wt.

(cm) (cm) (cm) weight (g) weight (g) weight (g) weight (g) (9)
SA (50 ppm) 58.36 d 69.7 d 128.08 d 349.7d 16948 d 51916 d 588d 81.56 d
SA (100 ppm) 55.7¢ 65.62 ¢ 121.32¢ 328.2¢ 158.68 e 486.84 e 56.48 e 7778 e
ASA (50 ppm) 53.04 f 61.54 f 11458 f 306.62 f 147.88 f 45452 f 5416 f 73.98 f
ASA 100 ppm) 50.34¢g 57.44 g 107.78 g 2851 g 137.08¢g 4222 g 51849 702 g
H202 (50 ppm) 47.66h 53.36 h 101.02h 263.6 h 126.28 h 3899 h 4952 h 66.4 h
H202 (100 ppm) 450i 49.28 i 94.28 i 2421 i 115.48 i 35756 i 472 i 62.62 i
Thiamine (50 ppm) 42.32] 45.2 j 87.52 j 2206 j 104.68 j 32526 ) 4488 ] 58.82 j
Thiamine (100 ppm) 39.64 k 411 k 80.74 k 199.06 k 93.88 k 29294 k 4256 k 55.04 k
Nitric oxide (50 ppm) 36.96 | 37.02 | 73.98 | 1775 | 83.1 | 260.64 |  40.241 51.26 |
Nitric oxide (100 ppm) 66.4 a 81.96a 148.38 a 4142 a 201.86 a 616.1 a 65.76a 9292a
Chitosan (50 ppm) 63.74b 77.88b 141.62b 392.7b 191.06b 583.78b  63.44b 89.14 b
Chitosan (100 ppm) 61.06 c 738¢ 134.84c 371.2¢c 180.26 ¢ 55146¢c 61.12c 85.36 ¢
Nematocides 34.3m 3294 m 67.22 m 156.0 m 723 m 2283 m 3794 m 4746 m
control non-soaked 31.9n 29.88 n 61.8 n 1378 n 63.34 n 20112 n  3598n 4428 n
control water soaked 28.040 2274 0 50.78 o 104.66 o 46.48 o 151140 32380 3844 o
Nematodes non-soaked 27520 227 0 50.22 o 101.66 o 4474 o 146.4 o 32.020 3784 0
Nematodes water soaked 22.92p 1556 p 3848 p 64.76 p 26.72 p 9144 p 281 p 3142 p
F. test 611.4 776.2 7225 653.49 664.86 656.80 663.08 651.42

N = 1000 eggs of M. incognita

*Each value is a mean of five replicates. Mean values in each column followed by the same letter(s) did not differ at P< 0.05 according to Duncan's

multiple- range test.

The less efficiency were reach with the seed
soaking of hydrogen peroxide at 50 ppm (stem length
47.66 cm; root length 53.36 cm; shoot fresh weight 263.6
g; root fresh weight 126.28 g; shoot dry weight 49.52 g)
and the hydrogen peroxide at 100 ppm (stem length 45.01
cm; root length 49.28 cm; shoot fresh weight 242.1 g; root
fresh weight 115.48 g; shoot dry weight 47.2 g) that
followed the thiamine at 50 ppm (stem length 42.32 cm;
root length 45.2 cm; shoot fresh weight 220.6 g; root fresh
weight 104.68 g; shoot dry weight 44.88 g) and the
thiamine at 100 ppm (stem length 39.64 cm; root length
41.1 cm; shoot fresh weight 199.06 g; root fresh weight

93.88 g; shoot dry weight 42.56 g) and the nitric oxide
(stem length 36.96 cm; root length 37.02 cm; shoot fresh
weight 177.5 g; root fresh weight 83.1 g; shoot dry weight
40.24 g). On the other hands the least effective were
resulted from the next materials: Nematicides 1 (plant
length 34.3 cm; root length 32.94 c¢cm; shoot fresh weight
156.0 g; root fresh weight 72.3 g; shoot dry weight 37.94
g) followed by control non soaked (plant length 31.9 cm;
root length 29.88 c¢m; shoot fresh weight 137.8 g; root
fresh weight 63.34 g; shoot dry weight 35.98 g) followed
by control water soaked (plant length 28.04 cm; root length
22.74 cm; shoot fresh weight 104.66 g; root fresh weight

1167



Gad, S. B.etal.

46.48 g; shoot dry weight 32.38 g) and Nematodes non-
soaked (plant length 27.52 cm; root length 22.7 cm; shoot
fresh weight 101.66 g; root fresh weight 44.74 g; shoot dry
weight 32.02 g) and Nematodes water soaked (plant
length 22.92 cm; root length 15.56 cm; shoot fresh weight
64.76 g; root fresh weight 26.72 g; shoot dry weight
28.19).

Plant biochemical analysis’ results:

According to statistical analysis of growth
parameters, the results clearly shows that all chemical
materials under studies were significantly affected on
botanical morphological characters. The statistical analysis
of biochemical characters, the best effect on was reached
both of season by the seed soaking of hydrogen peroxide 2
(N: 7.32%; P: 0.78%; K: 6.5%; phenol: 117.1; POX: 1.4;
chlorophyll a: 1.1; chlorophyll b: 0.7; total Chlorophyll:
1.74 and carotene: 1.28) (Table 2.). The effect on thiamine t
the rate of 50 and 100 ppm and nitric oxide at the first rate
were the same or nearly similar to hydrogen peroxide (N%:
6.96; 6.64; 6.5; P%: 0.7; 0.7; 0.68; K%: 6.22; 5.94; 5.68;

phenol: 115.38; 114.32; 100.32; POX: 1.3; 1.3; 1.22;
chlorophyll a: 1.0; 1.0; 1.0; chlorophyll b: 0.7; 0.64; 0.6;
total chlorophyll: 0.7; 0.66; 0.6; carotene: 0.2; 0.2; 0.1). The
third effective chemical materials were the ascorbic acid at
50 and 100 ppm, the salicylic acid at 50 and 100 ppm, the
hydrogen peroxide at 50 ppm and the nitric oxide at 100
ppm. The lower values were measured by the application of
the chitosan at 50 ppm (3.9; 0.4; 3.72; 61.0;0.92; 0.8; 0.5,
1.3;0.8) and the chitosan at 100 ppm (3.56; 0.4; 3.44; 55.0;
0.9; 0.7; 0.5; 1.2; 0.8), the Nematicide 1 (3.24; 0.36; 3.18;
49.0; 0.84; 0.7; 0.5; 1.2; 0.7), the control non-soaked (2.94;
0.3; 2.94; 43.06; 0.8; 0.7; 0.46; 1.1; 0.7), the control water
soaked (2.4; 0.28; 2.5; 37.1; 0.74; 0.64; 0.4; 1.06; 0.64), the
nematodes non soaked (2.34; 0.28; 2.46; 31.1; 0.74; 0.62;
0.4; 1.06; 0.6), and the Nematodes water soaked (1.78; 0.2;
1.98; 25.1; 0.66; 0.6; 0.4; 0.98, 0.52). As to our statistical
analysis of chemical or biochemical characters the results
clearly shows that all chemical materials under studies were
significantly affected on the chemical and biochemical
characters of sunflower.

Table 2. Averages of nitrogen content (N%o), phosphorous (P%6), potassium (K%o), Phenol content, Polyphenol
oxidase (POX), chlorophyll a,b, total chlorophyll, carotene content as affected by seed priming in salicylic
acid, ascorbic acid, hydrogen peroxide, thiamine, nitric oxide, chitosan and nematicide as averages over

both seasons.

Treatments N % P% K% phenol POX Chloylla Chloyllb Total chl. Carotene
SA (50 ppm) 56f 06 c 5.12f 90.86 cd 116 d 0.9d 06 c 15d 1.02d
SA (100 ppm) 526 g 056d 4829 84.9 cde 1le 0.9d 06 ¢c 148 d 10d
ASA (50 ppm) 494h 05e 456h 789 def 1.08 e 088 d 058 ¢ 14 e 0.96 e
ASA 100 ppm) 458 i 05e 428 i 729 efg 10 f 08 e 05d 1.38e 09 f
H202 (50 ppm) 424 046 f 40 j 66.96 fgh 10 f 08 e 05d 13 f 088 f
H202 (100 ppm) 732a 078 a 6.5 a 117.1a 14 a 11 a 0.7a 174a 128a
Thiamine (50 ppm) 6.96b 07b 622 b 115.38a 13b 10 b 0.7a 17ab 12 b
Thiamine (100 ppm) 664c 07b 594c¢ 114.32ab 13b 10 b 064 b 166 b 12b
Nitric oxide (50 ppm) 65 d 0.68b 5.68d 100.32abc  122¢ 10 b 06 c 16 ¢ llc
Nitric oxide (100 ppm) 596 e 06¢ 538 e 96.8 bc 12 cd 094 ¢ 06¢c 156 ¢ 1llc
Chitosan (50 ppm) 39 k 04 g 372 k 61.0 ghi 092 g 08 e 05d 13 f 08 g
Chitosan (100 ppm) 351 04 4¢g 344 1| 55.0 hij 09 g 07 f 05d 12 ¢ 08 g
Nematocides 324m 036h 318 m 49 .0 ijk 0.84 h 07 f 0.5d 12 g 0.7h
control non-soaked 294n 03 i 294n 43.06 jk 08 h 07 f 046e 11 h 0.7h
control water soaked 24 0 028 i 250 37.1 kim 0.74 i 064 g 04 f 1.06h 064 i
Nematodes non-soaked 2340 028 246 o 311 1Im 0.74 i 0.62 gh 04f 1.06 h 0.6 j
Nematodes water soaked 1.78 p 0.2 ] 198 p 251 m 0.66 j 06 h 04 f 0.98 i 0.52 k
F. test 630.9 150.0 650.00 234 201.2 196.8 99.87 236.1 316.5

N = 1000 eggs of M.

*Each value is a mean of five replicates. Mean values in each column followed by the same letter(s) did not differ at P< 0.05 according to Duncan's

multiple- range test.

Nematode reproduction:

According to eggmass (El) index which scale
between 0-5 the lowest value was in nematodes water
soaked while the highest value show which treated by
hydrogen peroxid (H20; .1). The least significant difference
was 0.37. In this case to the P. value was zero. The F. value
was 72.9. Consequently, in the eggmass column results
correlates the (EI) results. The least significant difference
value was 1.72. The F. value result was 471.09. The
correlation is also visible if we follow the gall results. Which
seeds soaked in hydrogen peroxid (H20..) at 50 ppm bring
the highest value. In contrast the lowest value come from
nematodes which soaked water.

Nematode reproduction:

According to Table 3. eggmass (EI) index which
scale between 0-5 the lowest value was in nematodes water
soaked while the highest value show which treated by
hydrogen peroxid (H20; .1). The least significant difference
was 0.37. In this case to the P. value was zero. The F. value
was 72.9. Consequently, in the eggmass column results
correlates the (EI) results. The least significant difference
value was 1.72. The F. value result was 471.09. The
correlation is also visible if we follow the gall results. Which
seeds soaked in hydrogen peroxid (H20..) at 50 ppm bring
the highest value. In contrast the lowest value come from
nematodes which soaked water.
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Table 3. Development and reproduction of Meloidogyne incognita infecting sunflower plants as affected by seed
priming in salicylic acid, ascorbic acid, hydrogen peroxide, thiamine, nitric oxide, chitosan and nematicide

as averages over both seasons.

Treatments N soil Females D.S. Total N Rf Galls RGI Egg mass El
SA (50 ppm) 1146874 h 325h 2776 h  114640h 574 h 307 h 17 efgh 25.18h 324¢gh
SA (100 ppm) 10281560 2742 i 2486 i 102790 i 514 i 2788 i 164 fghi 2256 i 3.02 hi
ASA (50 ppm) 90944 j 224 j 21.96 j 90940 j 454 j 25.08 j 1.58 ghij 1994 j 28 ij
ASA 100 ppm) 790724k 173k 1906 k 79090 k 396 k 22.26 k 15 hijk 17.32k 258 jk
H20: (50 ppm) 197789a 679a 4806 a 197591a 988a 50.36 a 224 a 4356 a 482a
H202 (100 ppm) 1859174 b 6284b 4516b 185741 Db 9.3b 4754b 216 ab 4094b 46 ab
Thiamine (50 ppm) 1740456¢c 578 ¢ 4226 c  17389.1c 87¢ 4474 ¢ 2.1 abc 3832c 438hbc
Thiamine (100 ppm) 162174d 527 d 3936d 1620404d 81d 4194 d 2 .0abcd 35.68d 414 cd
Nitric oxide (50 ppm) 1503024 ¢ 4768 e 3646e 150190 e 75e 3912e 194 bcde  33.06e 392de
Nitric oxide (100 ppm) 1384306 f 426 f 3356 f  138340f 692 f 3632 f  1.88 cdef 3044 f 3.7 ef
Chitosan (50 ppm) 126559 g 37529 30669 1264909 632¢g 35 ¢ 1.8 defg 2782 g 348 fy
Chitosan (100 ppm) 6720.06 | 1311 16.16 1 672401 3361 1946 | 14 ijkl 14,681 234 Kl
Nematocides 55329 m 12261 1326 m 55390m 278 m 1666 m 134 jkim 1206 m 212 Im
control non-soaked 434574n  792m 1036n  43540n 218 n 1384 n 128 kimn 944 n 19 mn
control water soaked 3158560 72m 746 o 3169.00 158 o 1104 o 12 Imn 6.82 0 1.68no
Nematodes non-soaked 1891.66 p 29 n 432 p 19039 p 094p 80 p 11 mn 39p 136 0p
Nematodes water soaked 864.0 q 214n 19¢ 8790 q 044q 566 104 n 184 q 13p
F. test 659.62 7377 617.75 655.98 654.8 330.71 1849 471.09 729

N = 1000 eggs of M. incognita
*Each value is a mean of five replicates.
Discussion:

From present examinations, it is very certain that
sunflower grains preparing sunflower grains in differing
groupings of salicylic corrosive, ascorbic corrosive, hydrogen
peroxide and nitric oxide on germination on the sunflower
plant development boundaries under the pressure of nematode
contamination ended up being powerful in initiating pressure
resistance at the phase of seed germination in sunflower plants.
These outcomes were in concurrence with those of Afzal etal.,
(2006) who expressed that wheat seed absorbed salicylic
corrosive prior to planting was compelling in diminishing the
pressure impact. The outcomes identified with germination
rate can measure up to prior finding in which (EI-Tayeb, 2005)
found an improvement in germination of these seeds
pretreated with NO, H202, AsA or SA arrangement than those
of hydropriming or un-treated grains. Preparing with or ASA
ended up being the best treatment by mitigating the unfriendly
impacts of weight on development of the seeds (Ashraf and
Khan, 2008). Seeds development rate expanded by prepared
with salicylic corrosive as it upgraded oxygen take-up and the
productivity of activating supplements from the cotyledons to
the early stage hub under saline conditions (Kathiresan et al.,
1984). The beneficial outcomes of preparing with SA on
seedling development are likewise affirmed by the perception
of Katembe et al., (1998) explored the impact of seed
preparing as a strategy to further develop seedling
development of two Atriplex species under salt pressure.
Besides, Rajasekaran et al., (2002) and Shakirova et al.,
(2003), which showed apromotion in seed germination with
SA application. These outcomes are like those detailed by
(Kaydan et al., 2007) and (Afzal et al., 2005) who observed
that dry weight was decreased by salt pressure in wheat. Dry
loads of seedling were diminished because of saltiness stress
yet seedlings raised from seeds prepared with SA, worked on
dry load of seedlings when contrasted with non-SA treated
under non saltiness and saltiness conditions. This might show
that, treatment of seedling with SA displayed a critical
expansion in salt resilience. This outcome was like the
investigations of (El-Tayeb, 2005) announced that SA
pretreatment expanded dry load in the focused on grain

D.S.= Developmental stages.

seedlings; expanded the new and dry load of shoot and
foundations of salt focused on maize plants and (Ghoulam and
Fares, 2001). The outcomes unmistakably showed that grains
preparing had impact on seedling development may be
because of prepared grains have better water assimilation from
the developing media that empowered quicker metabolic
exercises in seeds and prompts prior radicle and plumule
appearance and speeding up imbibition, which worked with
the duplication of radicle cells and prompted a previous rise
and upgrading K+ focus in the two seeds and seedlings,
prompting improved a-amylase action and the centralization
of diminishing sugars with amylase movement. Comparative
discoveries were accounted for by Kaya et al., (2006).
Prepared seeds would be advised to effectiveness for water
ingestion from developing media that is the reason metabolic
exercises in seed during germination process start significantly
sooner than radicle and plumule appearance (Hopper et al.,
1979). By and large, it very well may be reasoned that all tried
synthetic substances utilized and hydropriming effectsly
affected germination and seedling development. In this
manner, preparing might be chosen to further develop seedling
development in field condition since it is less expensive. In
addition, these preparing methods or different medicines ought
to be contemplated in farming cultivars under field condition
to get more great outcomes for the impacts of preparing on
seedling development and yield boundaries.

CONCLUSION

In conclusion, seed priming in nitric oxide (100
ppm), chitosan (50 ppm) and chitosan (100 ppm),
consequently produced the highest averages of seedling
growth parameters as compared with the other treatments
over both seasons. On the other hand, seed priming in H2O;
at 100 ppm, thiamine at 50 ppm, thiamine at 100 ppm and
nitric oxide at 50 ppm resulted the highest values of
chemical parameters over both seasons.
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