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Tablel. Time sheet and temperature cycling primer SU20 (for 30 cycles)

Primary Denaturing Annealing Extention Final
temperature. Extention.
Temperature 94 94 53 72 72
(Celsius)
Time (min) 5 1 1 1 5

Lo s > Fusarium wilt G)L; @ (}L&A o5 L aaly 53 SCAR JoSU4e Soles =Y Jsd>

Table 2. Molecular markers SCAR in relation to the resistance genes to Fusarium oxysporum f.sp. phaseoli in beans.

SCAR Marker of Size(bp)/ Sequences of SCARS Tagged Locus LG Reference

Name Origin orention

F: ACA GCCCCC ATT GTG AAT TGT

SU20 U20 750 AT A55 10 Brick, 2006

Fall, 2001
R: ACA GCCCCCACACTT ATG GCA

@Lﬁ

HEY 4 L/, 45 Fusarium oxysporum f.sp. phaseoli z 6yl Hlpes iyl ()

026 sy lons o3 o 301538 5315 4 Ly ) ilisio p o] 25T i) ()

S ezl e 53 651 g el pobisly ol 0l ¥ o 3 ek (5,863 s a3l iyl 4325 31 ool ol
b J s chle L MJJ@JL&\CEMpJJJ)IJngbu;M Sl w558 ke sa iy IS cble b gl us)s
AL o gy 2 2590 Do a5 51 e8] 515 655 0 Ol fsmge al s o QLA (Sl pime SO [ IS JS L lale
csilaie (Pl (o DM 9l Sl sine) ol pl LBl o ddiaw 5 50 5 e i Lo g 5 s 3l andllas 5500 055 VY ST T )
23 deo s gy Jlazol el 3 Sl (glatels i a1 3l esliad b ol (5 Se3lbi) Slis Sile lie oy o i 4y
B9 5 = (oo ol L eG4 by jea fby S Chale o sNL 558 o aleNe a8 jsbplan .l odal € Jgd>
Pl b s S Chale jas Lt a5l .ctls Lo WA 5 5306 ST ol ¢ JommS omed (5,55 Bl 0 0T 0 5 by
P B9 (6,85 ke WA lao U el . dis gy e (268 (Shls pB) e 5 p i sl b s WA islws
Jes S chle iy s Chle o xS (Gl u;\,z)@\ (S S € CymaS el 5 dis s dossylS chle i ghyls
ol ils olattl Sl 5 ol ¢ JomS (6 8o (med o o)l 4 O (208 5 3L SE9 Bl Loy s S
e ) 53 gl 0lis eSS B9 550 s (55 S o5l 5o LSS cp i Bl ) ol 3l odel Cwsas =W
3 S edaline s S



Y

(A0 (40 ¢ L ghmn> ay ...FHSHI‘ilIIIIE)B a L:;,J @l)gl rl§)| C'.Mgu.n

03501 sl jles Jaule T 53 ol (5, Se3luil Slaus eslus il yls 53 =¥ il

Table 3. Variance analysis of simple characters measured in infected treatments

Sources changes Degrees of Chlorophyll b Chlorophyll a carotenoid Total chlorophyll
freedom concentration concentration Concentration Concentration
Cultivar 11 1.77%* 8.26%* 2.08** 3.50*
Block 2 5.18%* 4.23™ 0.02™ 0.67™
Error 22 0.64 2.30 0.32 1.24
%C.V *hEAK 29.27 25.86 14.21 27.02
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively
O3 (35031 L 0 (6,3l i) Dldes Lo guas )3 el SOl anlie — ¥ Jgd
Table 4. Compare average the cultivars for the characters measured by Duncan test
Cultivar Carotenoid Chlorophyll b Chlorophyll a Total chlorophyll
Concentration concentration concentration Concentration
Talash 4.45% 2.83% 5.96 b 4.45%¢
Shekofa 3.46"% 1.92° 5.00 3.46"%
Jegari 4.01% 2.19¢ 5.21¢% 4.01%
Akhtar 4.44% 2.73% 8.26% 4 .44
Naz 4.78a 3.16%¢ 6.63% 4.78abc
Aej 2.77°¢ 2.79% 5.31%% 2.77c
Khomein 2.86° 1.83¢ 3.45% 2.86°
E9 4.58° 2.79% 6.23%0 6.41°
Kapsoli 2.67¢ 1.98¢ 3.19¢ 2.67¢
Sadri 4.07% 2.53bc 6.47% 4.07%
Sayad 5.09* 436" 8.87" 5.09%
WA 4.53® 3.85% 5.810cde 4.39%*

-Means followed by the same letters in each column are not significantly different by the Duncan'’s test at 5% probability level
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Table 5- Variance analysis of simple characters measured in control treatments by method inoculation of root drench.

Mean squares

Sources changes Degrees of Chlorophyll b Chlorophyll a Carotenoid Total chlorophyll
freedom concentration concentration Concentration Concentration

Cultivar 11 1.48"™ 7.83* 1.13% 21.89*

Block 2 0.47" 6.68™ 0.27" 83.56**

Error 22 2.00 3.59 0.68 9.99

%C.V FRERRR 36.80 18.03 15.77 25.74

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively
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Table 7- Compare average the ccultivars for the characters measured by Duncan test

Cultivar Carotenoid Chlorophyll b Chlorophyll a Total chlorophyll
Concentration concentration concentration Concentration

Talash 5.28® 4.33% 12.21%* 15.13ab
Shekofa 4.04° 2.57 7.25° 10.13°

Jegari 4.78" 3.03% 10.97* 14.01®
Akhtar 6.54* 5.04° 13.31° 18.36°

Naz 5.37% 3.56° 11.48® 15.04%

Agj 4.92° 3.29° 10.61% 10.64°
Khomein 5.62%® 3.72* 10.34%¢ 11.65°

E9 5.53%® 4.39° 11.63% 11.15°
Kapsoli 5.36% 4.60° 9.47" 10.45°

Sadri 5.41%® 3.19° 8.79" 10.21°

Sayad 4.61° 3.85° 10.49%¢ 10.24°

WA 5.37% 4.49° 9.57" 10.33°

-Means followed by the same letters in each column are not significantly different by the Duncan’s test at 5% probability level
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Table7. Variance analysis compound of measured characteristics bean cultivars in control and infected treatments.

Sources Degrees of Carotenoid Chlorophyll b Chlorophyll a Total chlorophyll
changes freedom Concentration concentration concentration Concentration
test 1 31.88** 27.27** 332.19* 34.88**

block 2 0.38 2.61 2.24 0.69

cultivar 11 4.14%* 2.83* 13.08** 3.1
testxcultivar 11 1.37** 1.25ns 2.59ns 2.277*

test error 46 0.37 1.28 1.96 0.29

% C.V. e de ke 14.80 30.18 24.83 14.47

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively
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Figure 1. Different characteristics in control and treatment bean (1 is control and 2 is treatment test) (columns with same letter in each

figure are not significantly different at the 5% level)
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Table 8. Existence or lack genes resistant in varieties by polymerase chain reaction with primer SU20

Cultivar Sayad  Sadri Kapsoli E9 Khomein Aej Naz  Akhtar Jegari  Shekofa  Talash WA

Gene + + - + - - + + - - - +
AS55

Shokofa Jegari  Akhtar o7 E9 Sadri

j . . WA
Talash Al Khomein Capsoli Sayad Control

Marker

750 bp

o) cilses o) 55 (750bp SCAR marker for ASS gene) SU20 [SiLis 4 by 1o poliars-l il -Y IS5

Figure2. Specific band the marker SU20 (750bp SCAR marker for A55 gene) in different bean cultivars
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Abstract

Fusarium wilt (yellow) that caused by the fungus Fusarium oxysporum f. sp.
phaseoli, is an important disease and can cause severe damage to bean products
world wide and cause reduced functional. Since farming techniques to control the
disease is not completely effective, cultivars with genetic resistance to the disease
are recommended. In order to identify resistant cultivars experiment in that
randomized complete block design with three replications and 12 trkeatments,
including different cultivars of beans. By method at a concentration suspension
inoculation of root drench were inoculated. In root drench method suspension spores
of pathogen because of healthy roots a lower percentage of spores could penetrating
in roots. So it was far less severe symptoms and can say all cultivars has same
statistical group and were resistant and infected cultivars tolerant. Considering the
fact that the disease causes yellowing and wilting the factors concentration of
chlorophyll a, chlorophyll b, and carotenoid concentrations and chlorophyll total
concentrations were measured with evaluating resistant and tolerant cultivars were
identified. Accordingly, cultivars Sayad and E9 respectively than other cultivars
showed more resistant to the disease. Then the reaction is different bean cultivars to
fungal F. oxysporum f.sp. phaseoli were evaluated using specific marker SCAR.
According to cultivars Akhtar, Naz, Sadri, Sayad, E9 and WA with primer pairs
SU20 have a band of 750 bp and A55 are resistant gene but cultivars Talash, Shekofa,
Jegari, Aje, Khomeyn and capsules with specific primer pairs SU20 did not produce
band.

Keywords: Fusarium wilt, bean, Phenotypic traits, SU20, molecular markers.
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