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ABSTRACT

Sunflower (Helianthus annuus L.), the family Asteraceae and the genus Helianthus, the last few years,
production of sunflower has increased many fold due to the expansion of its cultivation in several parts of
the world, it is the most important oilseed crop, where salinity is an increasing problem. Sunflower is
moderately sensitivity. The physiological results showed that the effect of sodium chloride was significant
and highly significant decreased gradually for all varieties and all treatments, in shoots lengths where
the highest proportion registered in Sakha 53 which decreased 22.87 cm from the control to 250 mM,
and leaves area where the lack reached a peak in Gisa 102 with 28.25 cn’ from control to 250 mM.
Concerning the biochemical effect, the proline contents in leaves were significant and highly significant
increased gradually with application of the salt, recorded the highest value in Giza 102 variety with
0.533 mg/g/F weight at 250 mM, A total of seven ISSR primers (UBC-10, UBC-12, UBC-13, UBC-25,
UBC-34, UBC-35 and UBC-40) were tested on Sakha 53, Giza 102, Abendsoone and Teddy bear, and
showed (62.5%) of polymorphism for untreated varieties, while primer (UBC-40) given (80%), for
untreated with treated varieties with different concentrations of sodium chloride (100 mM, 200 mM and
250 mM) diminished (54.05%). Cluster analysis showed higher similarity matrix between the Egyptian
varieties Sakha 53 and Giza 102 (84.9%), similar between Abendsoone and Teddy bear (75.6%). The
effect of salt were significant with appearance of bands in treated varieties not founded in the control and
disappearance of bands from all treated varieties approximately.
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INTRODUCTION
Plants all over the world are subjected to multtud stresses throughout its growth period. Theomaj
environmental factor that currently reduces plawidpctivity is salinity* . Effects of salinity are more
obvious in arid and semi-arid regions where limitednfall, high evapo-transpiration and high
temperature associated with poor water and soilig@ment practices are the major contributing fattor
Hence it is considered as an important abioticsstifactor seriously affecting plant productivitydan
survival in most of the sof® Sunflower is moderately sensitive to soil sajinivhere it can tolerate
salinity up to EC equal to 1.7 dsm-1. The promotadrsunflower could be successful to increase the
domestic production provided proper cultivars available which are suitable to different soil and
climatic condition®. Inter Simple Sequence Repeats (ISSR) based on @@ffication, have been
widely used for population genetic studies of vasigplant species, comprise short oligonucleotide
sequences, two to six bases long, repeated in namrdey, which occur very frequently in eukaryotic
genomes?. ISSR was also found better than RAPD to detecietie diversity among barley
accession$. The present study aim is to screening of sassteffects on Sunflowg@relianthus annuus)
varieties and assessing the genetic diversity cotde marker system to study the genetic pattetts
providing
www.ijpab.com 40



Afaf | Shehataet al Int. J. Pure App. Biosci. 2 (1): 40-61 (2014) ISSN: 2320051

data applicable to conservation and breeding @d&s,evaluating the genotypic variation of sunflolwe
analyzing Inter-simple sequence repeat (ISSR) uvalgéous salt stress response.

Plant material and salt treatment:

Healthy seeds of six varieties bfelianthus annuus L were used in this study: Sakha 53, Giza 102,
Abendsonne, Teddy bear, Gigante and White Hasdakén from different sources, exposed to five
concentrations of sodium chloride: 50 mM ,100 mBIQ InM,200 mM, 250 mM.

Biochemical substances:

Proline:

Proline was assayed according to the method destiity Bateset al.*. Fresh leaves (0.5 g) were
homogenized in 10 ml of 30% aqueous sulphosatiadid. The homogenate was centrifuged at 9000 x
g for 15 min. A 2 ml aliquot of the supernatant vmized with an equal volume of acetic acid and acid
ninhydrin and incubated for 1 h at 100 °C. The tieaovas terminated in an ice bath and extracted i

ml of toluene. The extract was vortexed for 20 d #re chromatophore-containing toluene was asplirate
from the aqueous phase and absorbance determingahptrically at 520 nm on Spectrophotomdber
reading result, using toluene for a blank. Calibratcurve was prepared from L-proline of different
concentration to calculate the proline contentampgles, treated similar to that of aliquots, ascdeed
above. The amount of proline was expressed as figgsh weight.

DNA analysis:

DNA extraction:

DNA was isolated from seedlings using CTAB by meittoyle and Doylé modified by Wittzeff®.
Leaves were cleaned raised from the soil and irtiparand grinded 0.5 g very finely in liquid nitexg
with a mortar and a pestle pre-chilled. The youegdéings were ground into 4 ml extraction buffed (1
ml tris buffer (pH 8,25), 1.25 ml EDTA, 11.7 g NaQ@g CTAB, 5g PVP, 4 ml mercaptoethanol)
completed to 100 with DDW then 3@0SDS, after 10 mg/ml RNase with order and cardéuhot mixed
them before addition mix well with vortex and thesgension was gently mixed and incubated at 65°C
for 20 min with occasional mixing, then cooled toom temperature and an equal volume of
chloroform:isoamyl alcohol (24:1) was added. Thetore was centrifuged at 12,000 rpm for 5 min. The
clear upper aqueous phase was then transferrechéavaube and 3 ml of ice-cooled isopropanol was
added and incubated at -20°C for overnight. After hucleic acid was collected by centrifugation at
10,000 rpm for 10 min. The resulting pellet was etk twice with 80% ethanol and air-dried under a
sterile laminar hood. Finally the nucleic acid wdissolved in TE (10 mM Tris buffer pH 8, 1 mM
EDTA) at room temperature and stored at 4°C ustid.

PCR amplification by ISSR analysis:

PCR amplification was done with ISSR primers actwdo the protocol developed by Zeitkiewieiz
al®®. Seventeen ISSR primers (UBC10, UBC 11, UBC 12CUB, UBC 18, UBC 22,UBC 23, UBC 24,
UBC 25, UBC 30, UBC 34, UBC 35, UBC 36, UBC 40, UBC, UBC 44 and UBC 50) were used in this
study to amplify the genomic DNA extracted fromneated and treated seedlings. Seven of them gave as
a result nucleotide sequencing according to tiabIgrl).

PCR reaction was carried out of 1 bead from PCRIb@ssay buffer, taq polymerase, dNTP ),20f
deionized sterile water, 25 ng (& DNA dilution (5ul DNA extraction + 501 DDW) and 10 pm (2.5)

of primer (6.6l primer + 93.35 DDW) a total volume 28 were added in each tube. Tubes were
vortexed and briefly centrifuged after adding teamt@l DNA and primer in master mixture. The
amplification was done on 96 well plates on a PEnRCR machine, as per the programme: initial
denaturation at 94°C for 5 min, followed by 40 @gfor 1min at 94°C, 1min 45°C for 1min, 1.30 min
72°C, a final extension for 7 min at 72°C, and 4V&s performed for amplification.

Agarose gel electrophoresis:

After completion of the amplification process of BNseparation process was conducted on agarose gel
concentration of 1.3 % with (1.3 g Agarose + 50001W + 90Qul TAE 1X) putet into a glass beaker,
packaged with aluminium foil flask and placingtime microwave until boiling, then outed and leat@d
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cool slightly. Ethidium bromide (2-pl) were added before freezing and Shacked mantradly asting in

a mold (Gel cast) after comb is put in place righdl left even hardened gel. Samples processirakéo t
(8 wl) of each sample and added toy(® of the dye solution (bromophenol blue) and itgecthem into
wells formed by comb and filling up electric dexithank with (1X TAE) solution. Separation process
was conducted using an electric current strongly-(800 V), samples began move from the cathode to
the anode until reached the end of the templatéAfiel the passage of time from 2 to 3 hours after,
separated the electrical from the horizontal skadh @moving the gel, after gel were transferreth®
imaging device. Statistical analysis was conduetétd MVSP 3.1 (Multi Variate Statistical Package)
programme for protein and DNA (http://www.kovcomm@mvsp). Bands were scored visually and
recorded as presence (1) or absence (0) of bamudlaiBy coefficients were used to construct the
dendrogram using the unweighted pair group methtddavithmetic means (UPGMA)

Table 1 List of ISSR primers sequences

NO. Primer Primer sequences (5'-3')
1 UBC-10 GAGAGAGAGAGAGAGAT
2 UBC-12 GAGAGAGAGAGAGAGAA
3 UBC-13 CTCTCTCTCTCTCTCTT
4 UBC-25 ACACACACACACACACT
5 UBC-34 AGAGAGAGAGAGAGAGYT
6 UBC-35 AGAGAGAGAGAGAGAGYC
7 UBC-40 GAGAGAGAGAGAGAGAYT

A: Adenine, T: Thymine, G: Guanine, C: Cytosine,(&g, T)*

RESULTS
Growth measurement:

Shoot length:

Sodium chloride induced a slight decrease in tlmsskength (Figure 1). Plant shoot at (100 mM, 150
mM, 200 mM, 250 mM) was highly significant in Sakb@which decreased 22.87 cm from the control to
250 mM of treatment (Table 2uhich recorded the highest proportion affectedhioat length compared
to the rest oWvarieties, whereas in Giza 102 significant at)(h®M) and highly significant at (200 mM,
250 mM) decreased 19 cm from the control to thgh ltoncentration of salt, in Abendsoone variety it
was significant from 100mM to 250 mM while it reded 33.86 cm in the control, 31. 20 cm at 50 mM,
25.40 cm at 100 mM, 23.56 cm at 150 mM, 18,96 &trd®1 and 18.13 mM at 250 mM decreased 15.73
cm from the control to the last concentrations, Tfeddy bear which is a short variety in the genfmah,

we recorded 9.30 cm in the control decreased gibiill it reached 4.93 cm, concentrations 150 mM
and 250 mM were significant while 250 mM was higbignificant but in Gigante varietyid not show a
big difference between the control and the lastceatrations witch recorded 2.17 cnand it was
significant just in 250 mMin white Hassawi it was significant in al concentrationd ah 200 mM and
250 mM was highly significant with difference of28 cm from the control to 250 mM. Figure
(3.4.5.6.7.8) showed varieties after treatment .
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Table (2): Shoot length (cm)
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Parameter (Mean + SD)

Treatments
Mm Variety
Sakha 5 Giza 10: Abendsoon Teddy bee Gigante Hassaw
C 34.53 £ 2.837 35.00+£1.732 | 33.86 £2.150 | 9.30 £0.300 | 6.13 £1.457 | 18.93+1.193
S0 3150+ 1.322 32.66 +1.607 | 31.20 £5.980 | 8.56 +0.351 | 5.93 £1.250 | 16.66 + 1.040*
10C 25.56 £ 0.404** | 31.00 + 3.464 | 25.40 + 2.535* 7.30 £ 1.664 | 4.90 + 0.100 | 15.36 + 0.808**
27.66 6.26 +
150 + Hkx + * + + *x
22.50 £1.802 0,763+ 23.56 £ 4.523 0,896+ 453 +0.404 | 14.73 £0.472
20.66 18.96 + 5.73 10.70 £
200 + ok +
19.33£0.577 0.577*+* 1.193* 0.321** 4.40£0.264 0.721%**
16.00 £ 18.13 493 +
250 + Kkk + * + Kok
11.66 +1.154 1000 0. 776+ 0,585+ 3.96 £ 0.208*| 9.70 + 1.058
LSD at5% 2.802 3.207 3.629 1.494 1.447 1.627
LSDatl? 3.928 4.493 5.086 2.095 2.028 2.379

Stem length (cm)

Figure (1): Effect of salt on shoot length
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Leaf area:
The data presented in Table (3) and Figure (2)catdd that the used of salt had affedttsdianthus
annuus L. plant leaf area, where it was significant in 1883 variety from 100 mM to 250 mM when we
recorded 25.65 cfin the control decreased till reached 7.6F cim the last concentrations with the
difference of 18.05 cfrwhile in Giza 102 it was highly significant (p<@)0 from 100 mM to 250 mM
where the leaf area was in the ContB.53 cm, 26.07 crilat 50 mM, 12.98 cfat 100 mM, 8.90 chwat
150 mM, 6.22 crhat 200 mM, 4.28 cfat 250 mM, we noted that it decreased 6.46 ftom the first
treatment and 28.25 énirom then control to the last treatment wheread\rendsoone variety we
recorded 28.13 ciin the control decreased gradually until reach&® @nf while it was significant at
150 mM to 250 mM, for Teddy bear variety the effetsalt was highly significant at 150 mM, 200 mM,
250 mM and significant at 100mNhe leaves are the largest area compared to thefrearieties with
35.56¢n¥ registered in the control reached to 15.33 amthe last treatment but we don’t noted the big
difference between the control and the 250 mMSigante variety which was 2 érand non significant
whereas in White Hassawi it was significant intadhtment while we recorded 10.56%ui difference
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from the control till the last concentrations, kaif leaf area reached a peak in Gisa 102 witt2®8nt

Table (3): Leaf area (cn)

ISSN: 2320051

Parameter (Mean + SD)
Treatments
Variety
Mm Hassawi
Sakha 53 Giza 102 Abendsoone Teddy bear Gigante
c 25.65 £ 5.690 32.53 £3.633 28.13+£8.732 35.56 £ 0.513 5.56 +1.050 15.76 + 2.538
50 19.96 + 4.763 26.07 £ 0.922* 18.70 + 4.107 29.60 £ 4.103 6.20 £1.276 | 10.53 +1.700*
100 12.15 + 4.448* 12.98 + 1.644*** 22.63 +4.481 23.70 £ 1.452* 420+1.178 | 10.06 +1.365 *
150 10.01 £ 0.971* 8.90 + 2.482*** 15.03 +7.219* | 15.83 £ 3.803*** 3.96 £1.401 7.33 £1.322*
200 9.96 +2.878** 6.22 + 2.489*** 13.56 +3.308* | 16.10 * 3.151*** 3.03+1.446 | 5.76 +1.850**
250 7.60 + 2.589** 4.28 +0.715*** 9.73£0.763* 15.33 + 5.200*** 356 +1.510 | 5.20 £3.516**
LSD at5 % 4.031 3.953 9.657 6.105 2.095 3.893
LSD at1 % 5.651 5.541 13.539 8.557 2.935 5.456
Figure (2): Effect of salt on leaf area
Leaf area (cm?)
40
35
30
M Variety 1
25 W Variety 2
20 W Variety 3
m Variety 4
15
M Variety 5
10 W Variety 6
5
0 mM
c 50 100 150 200 250
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Figure (3): Sakha 53 variety after treatmen
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Figure (4): Giza 102 variety after treatmen

2C 2 (150 mM]

2 (50 mM) 2 (200 mM

2(100 mM) 2(250 mM)

www.ijpab.com 46



Afaf | Shehataet al Int. J. Pure App. Biosci. 2 (1): 40-61 (2014) ISSN: 2320 — 7051
Figure (5): Abendsoone variety after treatmer
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Figure (6) : Teddy bear variety after treatmen
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Figure (7): Gigante variety after treatment
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Figure (8): White Hassawi variety after treatmen
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Biochemical results:
Proline:
It is clear from the results that the contents ralipe increased gradually in all varieties frormtrol to
the last concentration of salt in leaves (Figurat9yas significant in Sakha 53 at 150 mM, 200 raivil
highly significant in 250 mM increased graduallgrr the control where recorded 0.56ig/g/F weight
value to the last concentrations which was 2.4Q¥g/F weight, similar in Giza 102 when registered
0.678 mg/g/F weight in the control gradually inea until it reached 2.668 mg/g/F weight at 250 mM
which was highly significant value, While in Abemase variety the effect of salt on proline conteas
significant at 100 mM, 150 mM, 200 mM and highlgrsficant at 250 mM when recorded 0.097 mg/g/F
weight in the control and 1.652 mg/g/F weight ab 28M, for Teddy bear variety registered 0.125
mg/g/F weight in the control, 0.725 mg/g/F weights@ mM, 0.626 mg/g/F weight at 100 mM, 0.995
mg/g/F weight at 150 mM (significant value), 1.68ig/g/F weight at 200 mM (significant value) and
2.063 mg/g/F weight at 250 mM which was highly #igant, similar in Gigante variety when noted
0.225 mg/g/F weight in the control increased grigudl reached 2.474 mg/g/F weight, values were
significant at 150 mM, 200 mM and highly signifait250 mM , while in White Hassawi variety it was
significant at 100 mM and highly significant atQmM, 200 mM and 250 mM Recorded the highest
value of proline in Giza 102 variety with 2.668 g/ weight in the last treatment, also al valuealin
varieties were highly significant at 250 mM (Talle

Table (4): Proline content (mg/g/F weight)

Parameter (Mean + SD)
Treatments Variety
Mm ) . White
Sakha 53 Giza 102 Abendsoone Teddy bear Gigante )
Hassawi
C 0.567 +0.408 0.678 +0.120 0.097 +0.054 0.125 +0.041 0.225 + 0.064 0.154 +0.169
50 0.890 + 0.198 0.754 +0.423 0.198 +0.067 0.725 +0.486 0.388 +0.275 0.344 +0.425
100 1.005 £ 0.407 1.016 £ 0.537 0.810 + 0.315* 0.626 +0.248 0.810 +0.622 0.972 + 0.423*
150 1.366 £ 0.257* 1.144 £ 0.618 1.253 + 0.321** | 0.995 *0.395* 0.924 +0.703* | 1.854 +0.413***
200 1.524 + 0.494* 1.200 £ 0.106 1.357 £0.338** | 1.667 £0.532** | 2.217 +0.446*** | 2.522 +0.094 ***
250 2.407 £0.613*** | 2.668 +0.362*** | 1.652 £ 0.761** | 2.063 £ 0.637*** | 2.474 +0.342*** | 2.639 = 0.310***
LSD at5 % 0.748 0.729 0.691 0.777 0.821 0.592
LSD at1 % 1.047 1.020 0.968 1.087 1.148 0.830
Fig (9): Effect of salt on proline content
Proline (mglg/Fweight)
31 )
25 i
2 ¥ - B W Szkha 53
m Giza 102
15 + B Abendsonne
m Teddybear
147 m Gigante
B White Hassawi
05 1 ' I
= " — 8 ) RN SRR SRS mM
C 50 100 150 200 250
51

www.ijpab.com




Afaf | Shehataet al Int. J. Pure App. Biosci. 2 (1): 40-61 (2014) ISSN: 2320051

Molecular analysis:

The study was limited to just four species which 8akha 53, Giza 102, Abendsoone and Teddy bear,
due to the lack of clarity of packages in two othearieties (Gigante and Wight Hassawi) Figure @)
(15).

Comparison between untreated varieties:

Figures (10), (11), (12), (13), (14), (15) and (BBpwed gel sliced for ISSR primers that gave clear
segments, ranging from 300 to 10000 bp in size.cWigiave primer UBC10 (8) bands, (11) bands in
UBC12 whereas in UBC13 (9) bands, for UBC25 (Mdsa while (6) bands in UBC34, (8) bands in
UBC35, finally (10) bands in UBC40. The total number @hnls resulting from 7 primers for four
varieties 59 bands, matched 22 genetic bands wigleest of the bands varied the number of 37 ©and
The percentage of polymorphic bands is 62.50 %. Aighest percentage of polymorphic bands (80%)
was obtained for primer UBC40 and lowest percen({&geo) for primer UBC35 Table (5).

Evidenced by the percentage of similarity matrixtef results of ISSR (Table 6) that the genetitadise
between varieties ranged between (0.462) to (0.84B)e 6. Where the Egyptian genotypes (Sakha 53
and Giza 102) recorded the highest rate of conmerggby the similarity of (0.849) however the simila
matrix in (Abendsoone and Teddy bear) were radftihigh estimated of (0.756) while the lowest
similarity matrix recorded between (Sakha53 andnlseone) and between these values estimated other
genotypes.

The dendrogram Figure (17) obtained using Jacc&dgfficient has one main cluster branched to two
principal clusters. The first cluster included Sal$8 and Giza 102 varieties by genetic similarity o
(84.9%), the second cluster included AbendsooneTaady bear varieties by genetic similarity of @5.
%).

Total results:

Figures from (10) to (16) showed gel sliced forR§&imers, which gave primer UBC10 (27) bands, (33)
bands in UBC12,whereas in UBC13 (32) bands, for BPBQ7), similarity in UBC34, while (32) bands
in UBC35, finally in UBC40 (28) bands. From thisettotal number of bands resulting from 7 primers
for four variety with treatments are 206 bandstamed 96 genetic bands while the rest of the bands
varied the number of 110 bands. The percentagelgmorphic bands were 54.05 %. Table (7) showed
the total number of bands, number of polymorphitdsa number of monomorphic bands for each primer,
percentage of polymorphic bands.

The total dendrogram Figure (18) obtained usingakals Coefficient has one main cluster. The first
cluster included Abendsoone and Teddy bear vasidiie genetic similarity of 75.6 % Table 8. The
second cluster separated in a single branch byr@80concentrations and a cluster with 200 mM
treatments in a single branch, while the other ¢inadivided on subcluster included Sakha 53 and Giza
102 varieties by genetic similarity of 84.9% ansirgle branch by 100 mM concentrations.

Figures from (10) to (16) showed the effect of sdth appearance of bands in treated variet@s n

founded in the control and disappearance of baodsall treated varieties approximately.
Figure (10) : Patterns of ISSR by primer UBC-10.

Line 4 (varietyl): disappearance of band above 60p.Line 6-7-8 (variety 2) at 300 bp between 300-601p in
line 6, at 900 bp. Line 3-4 under 600 bo. under 18p in line 4.* : New appearance.

miM mM mM mM mM  mM

M G 100 200 250 G 100 200 250
mM mM mM mM mMd mM
€1 100 200 250 C; 100 200 250

UBC 10 UBC 10
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Figure (11): Patterns of ISSR by primer UBC-12.
Line 6-8 (variety 2): disappearence of bands undet200 bp. Line 2-4 (variety 3): under 1200 bp.Lin&
(variety 4): between 600-1200 b* : New appeare)

mM mM mM mM mM mM
M Cs 100 200 250 C; 100 200 250

mi mM mM mM  mM  mi bp
C3 100 200 250  Cx 100 200 350

3000
2700
2400
2100
1800
1500
1200

200

600

300

UBC 12 UBC 12

Figure (12): Patterns of ISSR by primer UBC-13.
Line 2 (variety 1):disappearance of band at 600 bpine 6 (variety 2): at 600 bpJ : New appearance.

mi mid mid | mM mM mM mM mkE miE m mi  mM mM
3 100 20

C, 100 200 250 C= 100 200 250 Ce: 100 200 250

UBC 13 UBC 13

Figure (13): Patterns of ISSR by primer UBC-25.
Line 4 (variety 1):disappearance of bands betweer06-1200 bp. Line 7-8 (variety 2): at 900 and 1200
bp.Line 10-11-12 (variety 3): above 600 bp in liné0-11 and 300-900 bp in line 12.

UBC 25
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Figure (14): Patterns of ISSR by primer UBC-34.
Line 2 (variety 1): disappearance of band above 30fp. Line 7-8: at 900 bp. Line 2-3-4 (variety 3):
under 900 bp in line 2-3 and between 300-900 in Br. Line 6 (variety 4): above 600 b[* : New
appearance.

mi mi mke mM  mi mk
M C; 100 200 250 C: 10D 200 250

mM mi mM mM mi mM
bp M Cs 100 200 250 G 100 200 250

3300
3000
2700
2400
2100
1800
1500
1200

200

600

300

UBC 34 UBC 34

Figure (15): Patterns of ISSR by primer UBC-35.
Line 3-4 (variety 1):disappearance of bands at QOBp,f: New appearance.

mM mh  mM mM mM mM miM mM

mM mM mM mM mM mM mM mM mM
bp M €y 100 200 250 C; 100 200 250 G 100 200

bp L] Cy 100 200 250 Cy 100 200 250 Cg 100 200 250

UBC 35 UBC 35

Figure (16): Patterns of ISSR by primer UBC-40.
Line 2-3-4 (variety 1): disappearance of bands bewen 300-900 bp. Line 6 (variety 2): between 300-600
bp. Line 4 (variety 3):between 600-900 b[*: New appearance.

bp M C; 100 200 250 C; 100 200 250 bp M C; 100 200 250 C. 100 200 250

3900
3600
3300
3000
2700
2400
2100
1800
1500
1200~ /
900
600 -
300 -.

UBC 40 UBC 40
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Table (5) : Results of bands from ISSR for untreadd varieties

ISSN: 2320051

Primer Primer Total number | Polymorphic | Monomorphic | Polymorphism
Number of bands Bands Bands %
1 UBC 10 8 5 3 62.50
2 UBC 12 11 6 5 54.54
3 UBC 13 9 6 2 66.66
4 UBC 25 7 4 3 57.14
5 UBC 34 6 4 2 66.66
6 UBC 35 8 4 4 50.00
7 UBC 40 10 8 2 80.00
Total 59 37 22 62.50

Table (6): Similarity matrix between untreated vaiieties (controls)

Similarity matrix Teddy bear Abendsoone | Giza 102 | Sakha 53
Teddy bear 1
Abendsoone 0.756 1
Giza 102 0.525 0.586 1
Sakha 53 0.579 H 0.849 1
Teddy bear Abendsoone | Giza 102 | Sakha 53

Figure (17): UPGMA dendrogram of H.annuus for ISSR analysis (grouped untreated varieties)

UPGMA
Sakha 53
Giza 102
Abendsonne
Teddy bear
i} ; i a I& a IE- a I? a IB a Ii\ 1I

Jaccards Coefliclent
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Table (7) : Total results of bands for untreated ad treated varieties

ISSN: 2320051

Primer : Total number of Polymorphic : Polymorphism
Primer Monomorphic Bands
Number bands Bands %
1 UBC 10 27 17 10 62.96
2 UBC 12 33 21 12 63.63
3 UBC 13 32 16 16 50
4 UBC 25 27 13 14 48.14
5 UBC 34 27 11 16 40.74
6 UBC 35 32 19 13 59.37
7 UBC 40 28 13 15 53.57
Total 206 110 96 54.05
Table (8): Similarity matrix for all varieties with treatment
Similarity matrix 100 mM | 200 mM 250 mM Teddy bear | Abendsoone| Giza 102 Sakha 53
100 mM 1
200 mM 0.818 1
250 mM 0.71 0.806 1
Teddy bear 0.632 0.561 0.679 1
Abendsoone 0.519 0.481 0.56 0.756 1
Giza 102 0.829 0.8 0.727 0.689 0.586 1
Sakha 53 0.812 0.812 0.8 0.733 0.632 0.849 1
100 mM | 200 mM 250 mM Teddy bear | Abendsoone| Giza 102 Sakha 53
Figure (18): Total dendrogram for ISSR marker of Helianthus annuus
UPGMA
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Sakha 53
Giza 102
100 mM
0.4 0.5 0.6 0.7 0.8 0.9 1
Jaccand’s CosMolent
www.ijpab.com 56



Afaf | Shehataet al Int. J. Pure App. Biosci. 2 (1): 40-61 (2014) ISSN: 2320051

DISCUSSION
The response dflelianthus annuus L. plants to different concentrations of NaCl was stigated in the
present study. The effect of NaCl were positiviel\shoot lengths as well as leaf area in compariso
with control; decreased with increasing concertreti Varieties (Sakha 53, Giza 102, Abendsoone and
Teddy bear ) showed the best restls; difference between the control and the lastentrations (250
mM) were very largewhile the two other varieties (Gigante and Whitessawi) results had not the same
degree of effecthere was no significant difference between tharoband 250 mM focus in addition to
the difficulty of distinguishing between differecwncentrations Figure (5),(6) , it is possible aimtd by
the quality of seeds, also differences in seedsigeation.
Results thus indicate that salt can cause iongssés, Inside the cell, largely as Na+ (and Chijbin
metabolic processes including protein synthesisa+Mdan rise to toxic levels in older leaves, cayisin
them to die. This reduces the leaf area Table yd)lable for photosynthesis and so the plant cannot
sustain growth or crop yield Reductions in the rate of leaf are probably thufactors associated with
water stress rather than a salt-specific effeche Tause of the injury is probably due to the ket
exceeding the ability of the cells to compartmédmgaalts in the vacuole. Salts then would rapimllijd
up in the cytoplasm and inhibit enzyme activitytekhatively, they might build up in the cell walsd
dehydrate the céfl
Salt stress reduces the plant’s ability to takevager, and this leads to reduction in growth. Tikithe
osmotic or water-deficit effect of salt stress. Botllular and metabolic processes involved in dg&mo
stress due to salinity are common to drought. Bbe at which new leaves are produced depends Yargel
on the water potential of the soil solution, in tb@me way as for a drought-stressed plant. Salts
themselves do not build up in the growing tissuesomcentrations that inhibit growth, as the rapidl
elongating cells can accommodate the salt thategriin the xylem within their expanding vacuoles, S
the salt taken up by the plant does not directiykiit the growth of new leavés
Shoot length are affected positively by salt stieaisle (2); sodium chloride induced a slight deseeia
the shoot length, is due to toxic effect of sakswell as inhibition of cytokinesis and cell expian.
Additionally, the decrease in hormones that stiteuthe growth and increase in hormones that hinder
growth can cause shorter root and shoot lerfgth&
Most of the literature indicates that plants ardigalarly susceptible to salinity. Examples arerfd in
Wheat, when Dattat al * showed that different level of salinity signifidtbnaffected the growth
attributes by reducing root and shoot length féingg below 125mM.
Oxidative stress is initiated by reactive oxygeedes (ROS) (are chemically reactive molecules
containing oxygen) such as superoxide radical (OCh#iirogen peroxide (H202) and hydoxyl (OH-)
radical are also produced during salinity stressl are responsible for the damage to membranes and
other essential macromolecules such as photosinthements, proteins, DNA and lipids, ROS
scavenge by various antioxidant enzymes such agasat (CAT), peroxidase (POX) and polyphenol
oxidase (PPO), witch increased during salt stresSexvival under these stressful conditions depemds
the plant's ability to perceive the stimulus, gates and transmits signals and instigates bioclamic
changes that adjust the metabolism accordingly
Previously Schactman and Munfi® found that salt tolerance was not due to genotgljfferences in
growth rates. It was independent of overall growstie (vigor) of the genotypes.
Biochemical effects of sodium chloride (NaCl):
Proline:
With regard to proline content, there is a stroogalation between increased cellular proline IgviHan
the capacity to survive the effects of high envinemtal salinity. It may also, serve as nitrogereines
(%1 salinity-induced proline accumulation is assamanith stress tolerance in some plants. In surgffow
plant, proline accumulation was observed in absged plants of the six varieties compared withrobn
Table (4). Similar results have been reached byttigh¥ on different plant species. The higher level of
proline content in sunflower leaves may be duexfression of gene encoding key enzymes
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(pyrroline-5-carboxylate synthase)) proline synthesis and low activity of the oxidig enzymes which

is controlled by osmotic and salinity stressProline also can play a role as protective adgent
cytoplasmic enzymé$ and/or scavenging hydroxyl radicgls Thus, it could be suggested that salt
tolerance was manifested via activated prolinet®gis and hydrolysis of protein into free aminaladd

act as osmoprotectants in the different organbeftested sunflower plant. This means that thibiiainy
effect of salt stress on the tested sunflower pleas$ alleviated by salt treatments through increpsi
proline synthesis and/or enhancing the biosynthekiother amino acids and their incorporation into
protein. Finally, proline able to activate multiplesponses that are component of the adaptation
processes.

ISSR analysis:

Genetic fingerprinting results obtained using t88R technique, with seven different primers (UBC-10
UBC-12, UBC-13, UBC-25, UBC-34, UBC-35 and UBC-4@re able to distinguish between genotypes
well as the percentage of genetic variation betweetieated varietiesere (62.5%) Table (5) and Figure
(17), while primer (UBC-40) given (80%) of polymdiipm . In this study, the highest genetic variapili
between varieties may be due to the historical;gamgraphical and genetic isolation of populatitiiis
different environmental conditions consistent wittk finding of Kumar and De Britt9 also the reason
for higher genetic diversity revealed by microdademarkers may be their codominant or multiatieli
nature, hypervariability, high information conteahd amenability to automatith ** 2’ The fast
evolutionary rate and the hypervariability of IS$Ray suggest that ISSR bands represent neutral
markers".

This result also confirms that ISSR marker is @fit in detecting polymorphism within and among
populations and/or varieties of sunflower. In thesent study, it suggested the existence of higher
diversity among wild sunflower varieties. ThuSSR marker systems will provide a useful tool ia th
future design of collection strategies for constovaand use of wild sunflower varieties . Moreqwhis
marker observed to be very useful in detecting ientversity and population structure. These ressul
were in agreement with many investigators who sidhe genetic diversity of sunflower and other
species using molecular markers with morphologieats™ #2

Similar investigations have been carried out by Mahd and Abdel-Fatah,201244.86%) were
polymorphic among 13 sunflower genotypes. Simiéorts were reported by Kumetral 2% 314

Molecular tools are also being used for fingerpmigitor genetic characterization of varieties ofatiént
crops. Molecular characterization of germplasmadsid to the improvement of the species and can be
done at the DNA level. By using ISSR primer, thedgtdemonstrated that there was considerable geneti
diversity within populations oH.indicum, 79.07% of bands were polymorphic in 5 populatiofise
percentage of polymorphic bands (PPB) in each @ojoul ranged from 13.95% to 20.93%. Similar
investigations have been carried out by earlierkexs. ISSR were used to estimate genetic diversity
within and among 10 populations Bhodiola chrysanthemifolia 13. 116 discernible DNA fragments
were generated of which 104 (89.7%) were polymarpinidicating substantial genetic diversity at the
species level. The percentage of polymorphic baadged from 21.97% to 48.8%. They suggested that
the main factor responsible for the high level dfedentiation among populations is probably the
historical, geographical and genetic isolation @pyations in a harsh mountainous environrfent

The highest similarity between the Egyptian vaeetSakha 53 and Giza 102 (84.9%), similar between
Abendsoone and Teddy bear varieties (75.6 %) fl@same source; may be explain for their geographic
origin.

The salt stress-tolerant varieties are collectivéifferent from untreated varieties used as control
concentrations (100 mM, 200 mM and 250 mM) wer@nbhed in a single branch each concentrations
alone, with (45.75%) similarity matrix between abntrols and 250 mM Table (4.23); this is agree
with®’.

The polymorphism in our results for untreated witbated varieties with different concentrations of
sodium chloride (100 mM, 200 mM and 250 mM) dimivéd (54.05%) compared to untreated varieties
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where recorded (62.55%); result of treatmenthsilt and so its impact on gene expression far thi
varieties witch suggested with reading of sequeNegural diversity provides a rich source of gened-
combination and mutations which can be analyzeddtirtolerancé '
However, molecular marker found Heianthus annuus, showed the positive effect of salinity on
varieties suggested by the number of bands aradizations deferent between controls and treatments
means bands were detected in treated varietibsdifferent concentrations of salt and not in gtes
untreated and disappearance of bands from treateples (Figure from 10 to 16) which showed pattern
of ISSR with different primers; these bands may domsidered as specific markers for sunflower
tolerance.

CONCLUSION
In light of the physiological results the effectsa#lt shoot length and leaf area was significadttdghly
significant decreased with application of salatneent with 50 mM, 100 mM, 150 mM, 200 mM and 250
mM in most of varieties (Sakha 53,Giza 102, Abeondsp Teddy bear, Gigante and white
Hassawi).Biochemical analysis results showed thatgroline content in leaves was significant and
highly significant from 100 mM to théast concentrations (250 mM), increased gradualiglli varieties.
The ISSR technique used here was found to be gffidetive in determining the genetic variation agon
Helianthus annuus L genotypes. By knowing about the diversity of vaegt(62.5%) were polymorphic
in all primers, while (80%) registred in primer (GB10), also the highest similarity recorded betwien
Egyptian varieties Sakha 53 and Giza 102 (84.9)|a between Abendsoone and Teddy bear varieties
(75.6 %).Whereas the ISSR were efficacy to deteeteffect of sodium chloride on molecular changes
with the disappearance of bands in varieties tdeatel appearance of new others and by clustersasaly
Finally it's important to applying DNA sequencimgr same species that contribtaegheestablishment
of a genetic map for economic plants.
This research project was supported by a grant fronthe “Research Center of the Female Scientific
and Medical Colleges”, Deanship of Scientific Resezh, King Saud University.
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