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Table 1. Soil properties of the experimental field at research station of Rice Research Institute of Iran (Rasht)
during 2008-2010

S SBedl ey e o S5 aRed 7 Fojarw @il il Cia il el calas
Denth . . S oS . . )
ep Texture  Clay Silt  Sand bl 0C (%) N total Available P Available K R egeiy]]
(cm) Soil %) (%) (%) pH ° (%) (mg.kg") (mg.kg™) EC (dS.m™)
0-30 Clay 54 37 9 6.64 0.122 12.1 222 0.61
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Table 2. Meteorological information for 2008-2009 and 2009-2010 growing seasons at Rice Research Institute of Iran

(Rasht)
(315 il 4z y3) Lod b ol ST el ¢yl jwe
Temperature ("C) (o oo Sunny hours level
Month olo Total rainfall (mm)
(2008-2009) Y\YAV-A (2009-2010) 1YAA-4 WWAY-A WAA-Q AFAV=A WAA-Q
(MaX)dgioy  (MiN)&ieS  (MaX)diwioy  (Min)aseS  (2008-2009)  (2009-2010)  (2008-2009)  (2009-2010)
October e 24.2 16.3 23.9 14.7 163.1 130.5 71.8 159.5
November ol 16.7 8.8 21.0 11.9 377.6 243.8 89.0 133.7
December N 14.7 6.2 15.0 5.9 237.0 95.9 98.2 128.4
January 8o 10.1 2.4 14.3 7.3 150.0 479 71.6 61.6
February o2 13.1 5.0 10.2 35 66.0 139.3 68.2 38.1
March il 16.4 6.0 13.7 7.7 27.9 104.2 77.8 38.5
April 205958 17.3 6.2 16.2 8.3 133.3 75.0 1153 114.2
May S, 22.8 13.0 21.0 14.0 43.4 136.8 154.0 123.0
June ols > 27.3 18.2 29.8 20.4 1.1 0.4 29.4 76.7
(Average) .Sl 17.8 8.9 18.0 10.2
(Sum) ggaze 1202.0 897.6 775.3 684.4
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Table 5. Analysis of variances in grain yield and protein yield of experimental treatment in Vicia faba L. var.Barekat
during 2008-2009 and 2009-2010 at Rasht region

Y AA-] (2009-10)

VY AY-A (2008-09)

axye
1 X . - | o l;.°
O 9y 0 ySlos ailo o ySlos O gy 8 ySdos alo 8 ,Slos @b 8.0.v S e
Protein yield Grain yield Protein yield Grain yield df
148020 ™ 1367804 ™ 459873 ™ 1386125 ™ 2 Replication s
787414 15416325 7693420 " 48471489 2 Planting Date (PD) als b
61763 203054 447149 1868304 4 Error a ol o8 sl
335052 " 3736465 450229 ™ 3065554 ™ 2 Row Spacing (RS) S alols
1064007 ™ 10937700 1141739 6525008 1 Seed Rate (SR) JRORN I
77146 ™ 729058 ™ 1106940 ™ 2140195 ™ 4 PD x RS conS alold x cuils g,
16941 ™ 211900 ™ 147686 ™ 563887 ™ 2 PD x SR 3% Oliee x il 5y )b
283725 709241 ™ 468 ™ 666980 ™ 2 RS x SR o Ol x 2iS alols
x CanS alold x cuils é.i)lj
26156 ™ 127125 ™ 236857 ™ 912787 ™ 4 PD x RS x SR ]
2 Ol
40050 497326 231024 492546 30 Error las
11.81 11.82 21.58 10.42 - C.V (%) (1) pds e p

TN 970 Jleil maw 5o s dme cud g ¥ 9 ¥ g Jlo sxe pé DS
Ns: Non-signtificant, “ and ™" signtificant at 5% and 1% probability levels, respectively.
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Table 6. Mean comparisons of main effect of experimental treatments on evaluated traits of Vicia faba L. var.Barekat
during 2008-2009 and 2009-2010 at Rasht region

\WAA-Q (2009-10) \FAV-A (2008-09)
O gy O ySlos Wl o .K O 9y 0 ySlos ails o Slos Treatment o
OS50 0 5 9bes) LS 40 p,5ols) OGS jo p59ls)  (HLKR 0 0 ,55bs) )
Protein yield R ; Protein yield Grain yield
(Kg/ha) Grain yield (Kg/ha) (Kg/ha) (Kg/ha)
Planting Date c.sls & )6
1662.4° 6128.2° 2756.8° 7537.7° 1 October o) e
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1503.3° 49733 ¢ 14963 ° 4846.1° 31 October oLl
Row Spacing (cm)( ;e gslu) S alols
16774 5978.3 2246.5* 67922 " 30
1838.7*° 6418.8° 23744° 68252 ° 40
1567.5° 5707.7° 2060.0 6584.5° 50
Seed Rate (Kg/ha) (;LSe ,o p,55LS) ;& olye
1554.1° 5518.2° 2081.6° 6386.4° 100
18349° 6418.3 " 2372.4° 7081.6° 150

5,05 70 Jlexl g 58 (S5 yae3l 5l gl e gl iyl S i By g b 0 a5 ol Sk
Means by the uncommon letter in each column are significantly different according to Tukey tests (p<0.05).
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Abstract

In order to study the effect of planting date, row spacing and seed rate on grain yield and protein yield of
faba bean (Vicia faba L.), a split factorial experiment based on the complete randomized block design with
three replications was conducted at research station of Rice Research Institute of Iran (Rasht) during 2008-
2010 for two years. Experimental treatments were planting date in three levels of October 1, 16 and 31 as
main plot and row spacing in three levels of 30, 40 and 50 cm and seed rate in two levels of 100 and 150
kg.ha' as sub plots. The results of mean comparisons showed the first year was superior to the second year
in most traits. Between the planting dates, planting dates of October 1 and 16 had maximum 100-seed
weight, number of auxiliary branches, number of pods per plant and grain and protein yields, and were in the
same group. Between row spacing levels, 30 and 40 cm and between seed rates, seed rate of 150 kg.ha™
produced maximum grain and protein yields. Planting date of October 1 had the highest growth period with
average of 234 days. Based on the results of this research, planting date of October 1 and 16, row spacing
levels of 30 and 40 cm, and seed rate of 150 kg.ha™ is recommended for planting of faba bean (Vicia faba
L.) in fields of Rasht due to high grain and protein yields.

Key words: Agronomical traits, Growth period, Protein harvest index, Second crop
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Table 1. Source of variation, mean of squares and degree of freedom for some traits of chickpea genotypes and sowing
dates in Saravan, 2011
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Table 2. Comparison of yield and yield components of chickpea in different sowing dates of fall planting
in Saravan, 2011
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Fig. 1. Average week temperature and precipitation during the growing season of chickpea in Saravan, 2011
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Table 3. Comparison of yield and yield components of different genotypes chickpea on fall planting in Saravan, 2011
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i (s gHlw) Aigy o gy o (&% 5% %) (&2 5% %) 100 seed weight Sl
Genotype . Biol. yield Seed yield @ .

PL. height (cm) Pods/plant  Seed/plant (@/m?) (@/m?) g Harvest index

MCC488 39.9 283 28.2 525 134 153 26.8
MCC208 31.8 20.3 17.7 506 81.7 21.6 15.8
MCC258 39.4 22.9 16.7 622 164 23.1 26.7
MCC770 22.4 16.2 11.1 384 4.53 23.8 10.6
MCC361 354 37.6 36.7 850 204 17 23.8

LSD

(0.05) 7.34 3.91 2.80 107 18.1 3.43 522
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Table 4. Interaction between sowing date and genotype yield and yield components in Saravan, 2011
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reatments PL. hei Biol. yield Seed yield () Harvest
. height (cm) Pods/plant  Seed/plant (g/m?) (g/m?) g index
T1Gl 45.5 36.6 335 700 143 23.5 20.5
TIG2 355 24.0 21.5 660 110 19.6 16.7
T1G3 44.8 27.6 22.7 806 187 21.6 23.3
T1G4 25.7 14.0 10.6 447 45 19.9 10.1
T1G5 38.2 48.1 443 976 255 16.8 26.2
T2G1 38.7 29.2 32.2 496 145 12.2 29.2
T2G2 354 22.1 14.6 493 78.2 22.0 15.8
T2G3 37.8 243 16.7 573 184 24.7 322
T2G4 22.4 20.5 14.3 446 59 18.6 13.2
T2GS 37.5 41.0 46.9 966 220 16.1 22.8
T3Gl 359 19.2 19.0 380 116 15.4 30.6
T3G2 24.7 15.0 17.1 366 56.3 27.8 15.4
T3G3 35.7 16.8 10.8 486 120 25.2 24.7
T3G4 19.0 14.2 8.6 260 17.5 26.3 6.7
T3G5 32.1 23.9 19.1 606 137 12.9 22.6
LSD (0.05) 12.0 6.7 5.5 187 29.3 6.91 10.2

BT sl g LMY eV e =csls )6
Sowing Date (T)= (T1: Oct. 11", T2: Nov. 2™, T3: No. 22)
Genotype (G)= (G1: MCC488, G2: MCC258, G3: MCC258, G4: MCC770, G5: MCC361)

YA



QY Jol Ao 16 5louds Duler /ot @Ugad SO 9 3 5 /... Sl (w39 £ )0 g Al s

(YAR-94) Olglpw 53 3950 Srcuisi] 8 ,Shos 132l 9 0 Sdos (ot (Swod il o Jguar -0 g0
Table 5. Correlation between yield and yield components of Chickpea genotypes in Saravan, 2011
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5- Biological yield -0.15ns  0.63 028™  0.68 0.01™ 1
olaidl o Slae -# "
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7. Harvest Index 0.05ns 045 0307 022™ 031" 015™ 0557 1
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ns: Non-significant, * & **: Significant at a=0.05 & a=0.01, receptively
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Abstract
Long season and high temperature during spring in hot and dry areas has led to tendency for autumn

planting. In order to evaluation of chickpea (Cicer arietinum L.) autumn planting possibility, a field
experiment was done at the Agricultural Faculty and Natural Resources of Saravan Research Field in 2010.
Experimental design was done as split plots based on randomized complete block design with three
replications. The main plots and subplots included three planting dates (11 Oct., 2 Nov., 22 Nov), and five
chickpea genotypes (MCC488, MCC208, MCC258, MCC770, MCC361), respectively. The effect of
planting date on plant height, pod number per plant, seed number per plant, empty pods, 100-seed weight,
biological and seed yield and harvest index was significant. The highest seed yield was achieved in first
planting date (11 Oct.). Plant dry matter production and seed yield decreased with delaying of planting date.
The effect of genotype on all measured parameters, was also significant (p< 0.05) and the genotype MCC361
had the highest seed yield (204 g.m™). The interaction effect of planting date and genotype was significant
and MCC361 had the highest seed yield (with average 255 g.m™) at first planting date (11 Oct.) and the
lowest yield was belong to genotype MCC 770 (17.55 g.m™) at second planting date (22 Nov.). There were
good correlation coefficient between seed yield with number of pod per plant (r= 0.84""), number of seed per
plant (r= 0.63""), biological yield (r= 0.55"") and harvest index (r= 0.55""). Although the results showed that
the autumn planting of chickpea in Saravan region has been successful, but to obtain more reliable results,
continuation of these experiments and more accurate response to the winter chickpea planting is
recommended.
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Fig. 1. Monthly rainfall and maximum and minimum temperatures during cropping season of 2009-10
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Table 1. Analysis of variance for seed yield and other characteristics in CIEN-LA-2010

. axy Sl o (Sl

e e sol3T Mean of Squares

No\% 2

df DF DM  PHT ST  100SW YLD
(,,55)Rep. 1 65.88 19.60 321 028 2507 2595.7
(ww553)Genotype 44 917" 481™ 16.177 1.14™ 2134™ 31175
(ialojl slasError 44 228 442 023 107 665 18894
SlrelS s 2> 215 173 175 4002 691  20.66

Coefficient of Variation (%)

als o ,Sloe YLD cailoV « + 39 :100SW wasgy |l il 8 05 ST caiqy glas )l PHT ¢ Sas, b iS5l 55, olaws DM 20l5 b cslS 5l 59, olass :DF ol Lazs|
Abbreviations: DF: Days to flowering, DM: days to maturity, PHT: Plant height, ST: Stand, 100SW: 100 seeds weight, YLD: Seed yield

* and ** : Significant at 5 and 1 percent levels, respectively.

ns: Non- significant
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Table 2. Mean of seed yield and other agronomic traits for CIEN-LA-2010

s, oY el £luo st pF pm PHT 1008W vyLD , .
No. Entry name Origin (cm) ® (kg/ha)
1 FLIP97-706C ICARDA 3 65 121 295 37.5 620.8 87
2 FLIP01-29C ICARDA I 72 121 28.0 410 689.6 96
3 FLIP03-22C ICARDA 2 71 123 27.0 420 689.6 96
4 FLIP03-27C ICARDA 2 68 122 28,0  39.0 710.4 99
5 FLIP03-100C ICARDA 1 71 122 26.0 385 791.7 110
6 FLIP05-55C ICARDA I 71 123 275 435 922.9 129
7 FLIP05-60C ICARDA 3 67 121 230 395 625.0 87
8 FLIP0S-157C ICARDA 2 68 121 345 41.5 681.3 95
9 FLIP06-13C ICARDA 2 72 116 255 37.0 614.6 86
10 FLIP06-15C ICARDA 3 69 121 27.0 350 4542 63
11 FLIP06-33C ICARDA 3 66 120 255 36.5 621.9 87
12 FLIP06-34C ICARDA 2 73 124 270 360 604.2 84
13 FLIP06-39C ICARDA 3 70 122 325 37.5 554.2 77
14 FLIP06-51C ICARDA 3 71 121 260  37.0 575.0 80
15 FLIP06-52C ICARDA 2 71 121 305 36.0 618.8 86
16 FLIP06-59C ICARDA 3 66 124 27.0  40.0 629.2 88
17 FLIP06-64C ICARDA 3 71 122 260 380 585.4 82
18 FLIP06-65C ICARDA 2 66 123 300 375 618.8 86
19 FLIP06-69C ICARDA 3 68 120 30.5 38.5 556.3 77
20 FLIP06-75C ICARDA 2 66 120 26.5 34.0 564.6 79
21 FLIP06-80C ICARDA 3 70 121 325 36.5 602.1 84
22 FLIP06-86C ICARDA 2 66 120 250  35.0 497.9 69
23 FLIP06-87C ICARDA 2 68 119 32,0 385 593.8 83
24 FLIP06-88C ICARDA 3 67 122 305 345 620.8 87
25 FLIP06-90C ICARDA 2 69 122 31.0 375 654.2 91
26 FLIP06-92C ICARDA 3 68 124 305 39.0 597.9 83
27 FLIP06-93C ICARDA 3 68 125 23.0 350 462.5 64
28 FLIP06-94C ICARDA 3 72 120 250  38.0 414.6 58
29 FLIP06-96C ICARDA 3 67 121 300 375 720.8 101
30 FLIP06-97C ICARDA 2 69 121 255 38.0 6717.1 94
31  FLIP06-102C ICARDA 2 69 120 275 345 556.3 77
32 FLIP06-105C ICARDA 2 72 121 330 395 612.5 85
33 FLIP06-109C ICARDA 2 66 123 26.5 335 5333 74
34  FLIP06-110C ICARDA 3 68 120 300 385 458.3 64
35  FLIP06-121C ICARDA 4 65 121 285 34.0 495.8 69
36 FLIP06-128C ICARDA 3 71 121 22,0 325 437.5 61
37  FLIP06-133C ICARDA 3 69 121 250 380 629.2 88
38  FLIP06-155C ICARDA 3 69 123 235 38.0 658.3 92
39  FLIP06-159C ICARDA 2 68 122 255 40.0 791.7 110
40  FLIP06-160C ICARDA 1 67 119 270  41.0 812.5 113
41 FLIP88-85C ICARDA 2 69 121 240 318 845.8 118
42 FLIP93-93C ICARDA 1 71 122 260 315 600.0 84
43 FLIP 85-5C ICARDA 2 71 120 265 35.5 835.4 117
44 ILC 464 ICARDA 1 69 121 270 465 766.7 107
45 Jam(check) Iran 2 69 123 260 285 713.5 100
LSD 5% - - - - - - 262.3 -
See table 1 for abbreviations. Dgd axxlye V Jgaz 4 ol lazsl gl

Yy



WAY ol o 15 5lod B /ot U ga> (SO B Y 43 /... om0 ooy 1 #3hiol g SilS

oY WT g5k el Galojl 93 50 3956 sy Y 4ilo 3 ,Shae il slg 4 3265 -V Jgur
Table 3. Analysis of variance for seed yield of two experiments in alpha-lattice

sov s e ST e (MS) &l o a5l
daf CIEN-LA-2010  CIEN-S-2010
Rep LSS 1 33213.12 10135.03
Block(adj.) (oo pomnad) Sshy 8 11171.53™ 8163.22"™
Genotype 85 44 4066.23 2943.92
Genotype(adj.) (ool ma)oss) 44 21587.05% 15535.17*
Error s 36 11993.17 8624.28
CV% Ol o g > oy - 19.06 14.11
SEM oSk jlane gl - 94.43 59.66

JolS S5 3 i WT & yg008 CIEN-LA-2010 igloT 4325 55 (gloT sl 0,5k (5pSilso dunlio ~F Jgazr
Table 4. Ranks and mean yield values in RCBD and alpha lattice designs for CIEN-LA-2010

Sfdas il o S Sl

@ . ad
No T Mean vield Rz;n)k Mean yield Rz;n)k
: (RCBD) (a-Lattice)
1 620.8 21 640.1 20
2 689.6 12 674.9 13
3 689.6 11 671.4 14
4 7104 10 709.3 10
5 791.7 5 748.0 8
6 922.9 1 886.5 1
7 625.0 19 645.3 18
8 681.3 13 647.3 17
9 614.6 25 590.7 31
10 454.2 43 467.6 43
11 621.9 20 621.6 22
12 604.2 27 558.1 34
13 554.2 37 546.6 35
14 575.0 33 594.8 29
15 618.8 23 613.0 23
16 629.2 17 592.0 30
17 585.4 32 586.7 32
18 618.8 24 645.0 19
19 556.3 35 534.4 38
20 564.6 34 540.2 36
21 602.1 28 607.9 25
22 497.9 39 502.7 40
23 593.8 31 651.5 15
24 620.8 22 606.7 26
25 654.2 16 647.5 16
26 597.9 30 601.0 28
27 462.5 41 470.8 42
28 414.6 45 438.0 45
29 720.8 8 717.1 9
30 677.1 14 675.6 12
31 556.3 36 584.3 33
32 612.5 26 604.6 27
33 5333 38 538.7 37
34 458.3 42 527.1 39
35 495.8 40 502.2 41
36 437.5 44 459.7 44
37 629.2 18 608.1 24
38 658.3 15 681.3 11
39 791.7 6 778.1 5
40 812.5 4 785.9 4
41 845.8 2 812.4 3
42 600.0 29 632.3 21
43 835.4 3 855.1 2
44 766.7 7 758.6 6
45 713.5 9 755.6 7
See Table 1 for abbreviations. 34 dxxlye Voo & ol laisl gl
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Table 5. Analysis of variance for seed yield and other characteristics in CIEN-S-2010

- Ol po pSleo

ik @bl 0 Meal’l}(:f‘;im;res

SOV df

DF DM PHT ST 100SW YLD
Rep. 1 091 018 491 490 1068 413445
s . . . . .

Genotype . . o * o .
oo 44 17017 4717 1611 131" 23817 15539
S
Error 44 251 029 061 076 475 7104

(ebosl slas) : : ) ’ )
G OO RUTPUIRWIRY
229 044 343 2666 642 13.79

Coefficient of variation (%)

See Table 1 for abbreviations.

* and **: Significant at 5 and 1 percent levels, respectively.

ns: Non- significant
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Table 6. Mean of seed yield and other agronomic traits for CIEN-S-2010

@99,

oY el

:‘M

PHT

100SW

YLD

No. Entry name Origin ST br DM (cm) (® (kg/ha) YoCheck
1 FLIP97-706C ICARDA 3 70 121 235 38.5 622.9 86
2 FLIP98-117C ICARDA 2 67 119 28.0 41.0 616.7 85
3 FLIP99-66C ICARDA 3 71 121 23.0 32.0 631.3 87
4 FLIP03-23C ICARDA 5 70 123 245 37.0 477.1 65
5 FLIP03-57C ICARDA 4 67 122 18.0 32.0 550.0 76
6 FLIP03-98C ICARDA 2 75 123 240 335 745.8 103
7 FLIP05-12C ICARDA 5 67 121 26.0 31.0 487.5 67
8 FLIP05-28C ICARDA 3 67 121 195 38.5 615.6 85
9 FLIP05-80C ICARDA 2 67 119 255 41.5 689.6 95
10 FLIP05-99C ICARDA 4 75 123 185 36.0 464.6 64
11 FLIP0S5-111C ICARDA 4 68 121 26.5 32.0 581.3 80
12 FLIP05-145C ICARDA 3 73 121  19.0 32.0 547.9 75
13 FLIP05-147C ICARDA 2 69 123 225 37.5 670.8 92
14 FLIP05-154C ICARDA 4 66 120 21.0 32.0 533.3 73
15 FLIP05-156C ICARDA 4 70 123 220 37.0 567.7 78
16 FLIP05-162C ICARDA 2 70 121 235 39.0 741.7 102
17 FLIP05-170C ICARDA 4 70 121 245 32.0 505.2 69
18 FLIP06-3C ICARDA 3 70 123 240 29.0 575.0 79
19 FLIP06-4C ICARDA 3 68 119 235 35.5 482.3 66

20 FLIP06-17C ICARDA 3 71 121 18.0 31.5 575.0 79

21 FLIP06-19C ICARDA 3 65 121 250 33.0 697.9 96

22 FLIP06-27C ICARDA 3 71 121 245 35.0 610.4 84

23 FLIP06-31C ICARDA 2 67 119 215 35.0 760.4 105

24 FLIP06-42C ICARDA 2 67 123 17.0 34.8 687.5 95

25 FLIP06-45C ICARDA 4 70 121 215 34.0 508.3 70

26 FLIP06-49C ICARDA 3 66 123 270 36.3 545.8 75

27 FLIP06-54C ICARDA 4 75 121 245 33.0 514.6 71

28 FLIP06-55C ICARDA 3 72 123 19.0 335 681.3 94

29 FLIP06-63C ICARDA 3 65 121 240 335 647.9 89

30 FLIP06-72C ICARDA 3 67 123  26.0 335 537.5 74

31 FLIP06-98C ICARDA 3 70 119 23.0 355 633.3 87

32 FLIP06-104C ICARDA 3 70 123 230 345 512.5 70

33 FLIP06-106C ICARDA 3 75 123 240 32.0 588.5 81

34 FLIP06-107C ICARDA 2 67 123  26.0 335 622.9 86

35 FLIP06-123C ICARDA 3 65 121 215 325 585.4 80

36 FLIP06-125C ICARDA 3 65 122 215 33.0 618.8 85

37 FLIP06-139C ICARDA 4 67 119 215 335 471.9 65

38 FLIP06-143C ICARDA 3 68 121 24.0 355 595.8 82

39 FLIP06-157C ICARDA 2 75 121 205 36.0 770.8 106

40 FLIP06-158C ICARDA 2 70 123 275 40.0 704.2 97

41 ILC482 ICARDA 2 70 125 18.0 28.0 664.6 91

42 FLIP 82-150C ICARDA 3 70 121  20.0 23.5 631.3 87

43 FLIP88-85C ICARDA 2 66 119 18.0 31.0 739.6 102

44 FLIP93-93C ICARDA 2 71 119 220 31.0 770.8 106

45 Jam(check) Iran 3 67 123 240 29.0 722.9 100

LSD 5% - - - - - - 169 -

See Table 1 for abbreviations.
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Table 7. Ranks and mean yield values in RCBD and alpha lattice designs for CIEN-S-2010

Spfhes afilia o 25K el

S 4
":' 2 Mean yield R. " Mean yield R. )k
o (RCBD) an (a-Lattice) an
1 622.9 19 610.5 23
2 616.7 22 666.4 15
3 631.3 17 642.6 19
4 477.1 43 459.9 43
5 550.0 32 590.2 27
6 745.8 4 760.3 3
7 487.5 41 463.1 42
8 615.6 23 609.5 24
9 689.6 10 678.9 14
10 464.6 45 455.1 44
11 581.3 28 599.0 26
12 547.9 33 505.5 39
13 670.8 13 695.9 9
14 533.3 36 512.1 38
15 567.7 31 624.8 22
16 741.7 5 719.3 6
17 505.2 40 536.9 35
18 575.0 29 572.0 29
19 482.3 42 467.8 41
20 575.0 30 571.7 30
21 697.9 9 696.1 8
22 610.4 24 588.6 28
23 760.4 3 747.7 4
24 687.5 11 682.8 12
25 508.3 39 518.0 37
26 545.8 34 525.0 36
27 514.6 37 538.8 34
28 681.3 12 681.1 13
29 647.9 15 651.2 18
30 537.5 35 550.3 33
31 633.3 16 606.4 25
32 512.5 38 476.3 40
33 588.5 26 627.7 21
34 622.9 20 655.8 16
35 585.4 27 556.3 32
36 618.8 21 653.4 17
37 471.9 44 442.0 45
38 595.8 25 569.4 31
39 770.8 1 778.7 1
40 704.2 8 691.9 11
41 664.6 14 694.3 10
42 631.3 18 631.3 20
43 739.6 6 720.8 5
44 770.8 2 777.4 2
45 722.9 7 703.6 7
See Table 1 for abbreviations. Dl dxzle ) Joaz 4 Ol lasl gl
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Abstract

Structure of alpha lattice designs makes removing the effects of incomplete blocks from residual effect of plots,
and maximizes precision of comparison between genotypes at the same incomplete block. This investigation was
conducted to study the international chickpea germplasm, for finding desirable lines regarding seed yield and other
traits. Two trials including CIEN-LA-2010 and CIEN-S-2010 carried out at Saral station of Kurdistan province during
2009-2010 cropping season. CIEN-LA and CIEN-S were sown at normal time, early March and as 9x5 alpha lattice
designs with two replications. Considering property of each trial, data recording was done and statistical analyses were
performed. According to analysis of variance, there were significant differences between genotypes across two trials.
The average standard error of difference between genotypes was used to calculate relative efficiency of alpha lattice
design. These results revealed that, alpha lattice had more efficiency over traditional randomized complete block design
in both experiments, and ranks of entries were changed in trials. In CIEN-LA and CIEN-S, lines FLIP 05-55C and
FLIP 06-159C ranked first for seed yield, respectively. It is necessary to have a more precise look to the best entries of
these trials at the next studies.
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Table 3. Mean squares for some related growth parameters of chickpea Arman cultivar at different levels of
biological and chemical fertilizers under irrigated and rainfed conditions
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Table 4. Mean comparisons for some related growth parameters of chickpea Arman cultivar at different levels of
fertilizer (no application fertilizer, biological and chemical fertilizers) under irrigated and rainfed conditions
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Table 5. Mean squares for some related growth parameters of chickpea Arman cultivar at different levels of
biological and chemical fertilizers under irrigated and rainfed conditions
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Table 6. Mean comparisons for photo assimilate partitioning and grain yield of chickpea Arman cultivar at different
levels of fertilizer (no application fertilizer, biological and chemical fertilizers) under irrigated and rainfed conditions
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Table 7. Correlations coefficient of some traits under drought stress (above numbers) and irrigated (under numbers)
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Abstract

This experiment was carried out to evaluate the effect of rhizobium strains and plant growth promoting
rhizobacteria (PGPR) on dry matter partitioning and some growth parameters of chickpea (Cicer arietinum
L.) Arman cultivar. This research was conducted as split plot based on complete random block design at
Zanjan university research farm. Irrigation levels (optimum irrigation during season growth and no irrigation
during growth period) were set as main plots and fertilizer level (control or no application chemical and
biological fertilizer, 50kg/ha Urea, seed inoculation with Mesorhizobium ciceri strain of SWRI-3, seed
inoculation with Mesorhizobium ciceri strain SWRI-17, seed inoculation with PGPR, Co-inoculation with
rhizobium strains SWRI-3+SWRI-17 and Co-inoculation with all biofertilizers, SWRI-3+SWRI-17+PGPR
were sets as subplots. Based on results, SWRI-17 and SWRI-17+SWRI-3+ PGPR caused more allocation of
chickpea photoassimilate to pods and less allocation of photoassimilates to stems and leaves under drought
stress. Also, because SWRI-17+SWRI-3+PGPR allocated more photoassimilate to leaves under irrigated
condition, caused effective solar irradiance absorption, produce maximum seed yield. Finally our data
showed that, sees co-inoculation with rhizobium strains and PGPR resulted more seed yield in comparison
with control (no fertilizer usage) or Urea fertilizer application under both irrigated and rainfed conditions.

Key words: Chickpea, Rhizobium strains, Plant growth promoting Rhizobacteria, Photoassimilate,
Partitioning, Seed yield
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Table 1. Analysis of variance of weed density and biomass and weed control score in Khorramabad in 2009

Mean square

Sources of variation

DF Weed] Weed , Visual Grairzl
density biomass control score yield
Replication 2 476 "™ 1.86™ 476.25™ 0.311
Crop seed rate 2 1.99™ 2.24™ 7221 0.264
Error 4 5.76 1.96 298.02 0.231
Weed control 6 33.32 ** 28.59 ** 9826.68 ** 0.942
Crop seed ratexWeed control 12 0.97™ 0.82™ 172.76 ™ 0.125
Error 36 1.48 1.23 155.02 0.155
Coefficient of variation% 26.46 30.10 18.05 5.6

", and ™: significant at 0.05, 0.01 and non- significant respectively
"and % data were analyzed after square-root and logarithmic transformation respectively
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Table 2. Mean density and biomass of weeds and weed control visual assessment of various treatments in
Khorramabad in 2009

Weed management treatment

Weed density Weed biomass

Visual injury  Grain yield

(Plants.m™) (g.m?) % (kg.ha™)
Trifluralin 24.89 be 162.7b 66.11 c 1162 a
Paraquat 31.11b 119.5b 65.00 ¢ 1481 a
[Bentazon+acifluorfen]* 24.89 be 116.7 be 74.44 c 1320 a
Trifluralin+[Bentazon+acifluorfen] 2133 ¢ 68.52 ¢ 89.56 ab 1261 a
Paraquat+[Bentazon+ acifluorfen] 17.78 ¢ 72.04 be 87.78 b 1436 a
Weeding 0.00d 0.00d 100.0 a 1484 a
Weedy check 56.00 a 393.0a 0.00d 610b

*[Bentazon+acifluorfen] with commercial name of Storm
In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Table 3. Analysis of variance of weed density and biomass and weed control score in Selseleh in 2010

Sources of variation

DF

Mean square

Weed density' Weed biomass®

Replication

Crop seed rate

Error

Weed control

Crop seed ratexWeed control
Error

Coefficient of variation%

[\

2
4
6
12
36

1.74™ 0.09™
0.81™ 0.54 *
0.28 0.07
13.68 ** 32,11 **
0.24™ 0.13™
0.62 0.31
34.16 13.27

", and ™: significant at 0.05, 0.01 and non- significant respectively
"and %: data were analyzed after square-root and logarithmic transformation respectively
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Table 4. Influence of crop seeding rate on weed species density in Selseleh in 2010

Weed densit Weed biomass

Crop seed rate (kg.ha™)

y (plants.m™) (g.m?)
100 7.67 a 151.0a
150 733 a 120.6 b
200 6.29 a 136.0 ab

In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Table 5. Influence of various treatments on weed density and biomass in Selseleh in 2010

Treatment ‘Y;f:n?:?s.lzt)y Weezig‘l:::_)zr)n ass

Trifluralin 344 c 87.44 b
Paraquat 9.67 ab 201.1a
[Bentazon+tacifluorfen]* 10.00 ab 1853 a
Trifluralin+[Bentazon+acifluorfen] 3.89¢ 99.78 b
Paraquat+[Bentazon+ acifluorfen] 7.11b 168.7 ab
Weeding 0.00d 0.00 ¢

Weedy check 15.56 a 206.7 a

In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Table 6. Influence of various treatments on weed species density in Selseleh in 2010

Weed density (plants/m?)

Treatment Physalis Convolvolus Hibiscus Setaria Sorghum
divaricata arvensis sp. viridis halpens
Trifluralin 0.05b 6.4a 0.5bc 0.7¢ Ob
Paraquat 0.4ab 7.5a 1.2ab 3.7b 0.2ab
Storm 1.3a 3.3ab 0.6bc Sb la
Trifluralin+Storm 0.4ab 5.7a 0.4c 0.4c 0.3ab
Paraquat+Storm 0.lab 6.3a 1.5a 2.6bc 0.6ab
Weeding 0b Ob Oc Oc 0b
Weedy 0.4ab 5.6a 1.2ab 8a 0.6ab

In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Table 7. Influence of various treatments on weed species biomass in Selseleh in 2010

Weed biomass (g/m?)
Treatment Physalis Convolvolus Hibiscus Setaria Sorghum
divaricata arvensis sp. viridis halpens
Trifluralin 2.7b 22.1ab 25ab 18bc 20ab
Paraquat 18ab 45.6a 16.8abc 38.4ab 36a
Storm 14.7ab 58.2a 11.2bc 27.9bc 35a
Trifluralin+Storm 6ab 38.2ab 9.2bc 13bc 20.8ab
Paraquat+Storm 17ab 34.5ab 30.6a 24.7bc 4.8ab
Weeding 0b 0b Oc Oc 0b
Weedy 28.6a 18.6ab 6.6¢ 63a 21.5ab

In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Table 8. Analysis of variance of number of seeds per plant, number of pods per plant, 1000 seeds weight and
grain yield of common bean in Selseleh in 2010

Mean square

Sources of variation DF No. No. 1000 seeds Grain
seeds.plant’  pods.plant’ weight yield

Replication 2 0.51"™ 020"™ 635™ 905.33 ™
Crop seed rate 2 525" 118" 6273.02"°  6537.00
Error 4 0.26 0.29 806.35 269.62
Weed control 6 6.82° 232° 4444.44™ 2045065
Crop seed ratexWeed control 12 0.86™ 0.32™ 3650.79™  1410.74™
Error 36 0.93 0.58 3080.42 1000.43
Coefficient of variation% 16.33 19.67 12.18 23.62

EE
s

, and ™: significant at 0.05, 0.01 and non- significant respectively
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Table 9. Influence of crop seeding rate on number of seeds per plant, number of pods per plant, 1000 seeds weight
and grain yield of common bean in Selseleh in 2010

Crop seed rate No. No. 1000 Seeds weight  Grain yield
(kg.ha™) pods.plant’  seeds.plant’ (2 (kg.ha™)
100 17.6a 41.6a 448.6 b 1163 ¢
150 15.9 ab 37.0a 4752 a 1338 b
200 13.8b 30.1b 4429b 1516 a

In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Table 10. Influence of various treatments on number of seeds per plant, number of pods per plant, 1000 seeds weight
and grain yield of common bean in Selseleh in 2010

Weed management treatment No. 1 No. 1 100.0 seeds Grain yi.?ld
pods.plant seeds.plant weight (g) (kg.ha™)
Trifluralin 21.6a 489 a 468.9 ab 1517 ab
Paraquat 11.9b 27.0c¢ 462.2 ab 849 ¢
[Bentazon+acifluorfen]* 11.6b 242 ¢ 435.6b 1168 b
Trifluralin+[Bentazon+acifluorfen] 19.2a 44.8 ab 460.0 ab 1831 ab
Paraquat+[Bentazon+ acifluorfen] 17.3 ab 36.1 be 435.6 b 1263 b
Weeding 16.8 ab 45.9 ab 4933 a 2010 a
Weedy check 11.8b 26.8 ¢ 4333b 736 ¢

In each column, treatments with similar letters had not significant difference by LSD test at 5% level.
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Abstract

Paraquat herbicide weed control efficacy in stale seedbed practices was evaluated by split plots
arrangement according to a randomized complete block design with three replications in Lorestan province
during 2009 and 2010. The common bean seed rate (in three levels: 100, 150 and 200 kg.ha™) and weed
management in seven levels (1. Trifluralin PPI; 2. Paraquat PRE; 3. Bentazon+acifluorfen POST; 4.
Trifluralin PPI+ Bentazon+acifluorfen POST; 5. Paraquat PRE +Bentazon+acifluorfen POST; 6. Hand
weeding; 7. Weedy check) were allocated to main plots and sub plots, respectively. In the first year, among
the herbicide treatments, the lowest weed density was belonged to the paraquat PRE+Bentazon+acifluorfen
POST, that reduced weed density by 68% in comparison to weedy check. Trifluralin PPI+
Bentazon+acifluorfen POST, Paraquat PRE +Bentazon+acifluorfen POST, and Bentazon+acifluorfen POST
alone were reduced weed biomass 83, 82 and 70%, respectively. Based on the second year experimental
results, all management treatments significantly reduced weed density compared to weedy check. Treatments
included Trifluralin PPI, by average were reduced weed density 77% compared to weedy check. Integrated
application of Paraquat PRE+Bentazon+acifluorfen POST, also reduced weed density by 55%, and had not
significant differences with superior treatment.

Key words: Bentazon+acifluorfen, trifluralin, weed management
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Table 1. Protein content of different raw dry red beans

R TT] R8kgl ob)
Protein (%) Red bean line
18.6" + 0.03 Azna G;
19.78+£0.16 Goli 5
20.2F £ 0.06 D81083 D81083
20.8°+0.14 Akhtar ge
23.4°+0.13 Sayyad sleo
21.2°+£0.16 Naz piE
21.8°+0.04 KS31164 KS31164
23.6°+0.13  Derakhshsan olas e

S5 a6l £SD 1 Silie e
Mean values + SD of triplicate determinations.
(P<1+0) wyls (g s sine S 4y5mms Sy o gline By, b b Sils
Mean values within a column with different superscripts are significantly different at P<0.05.
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Table 2. Effect of red bean lines, soaking time and cooking time on water absorption
and splitting (main effects)

(wo,9) (S5 5 (woy9) of i kol He51
Splitting (%) ‘Water absorption (%) Main factors
Red bean lines 0 8keg) pd)
7.2+ 0.093 56.8°+0.379 Azna 6!
12.2%+ 0.098 56.7°+0.288 Goli ity
7.8%% 0.065 88.6% 0.310 D81083 D81083
13.3%+0.133 64.9°+ 0.292 Akhtar ey
13.2% 0.130 59.0°+0.310 Sayyad sleo
11.8"+0.138 55.9°0.324 Naz 56
5.3% 0.096 64.5°+ 0.373 KS31164 KS31164
7.7%+ 0.089 60.7°+ 0.390 Derakhshsan Sles e
Soaking time (h) (celw) yailuws oloj

8.3%+0.111 31.9%0.232 0

12.8%+ 0.139 44.8°+0.218 6

9.1°+ 0.089 75.7°%£ 0.262 12

9.0+ 0.090 101.2% 0.137 24

Cooking time (min) (ad0) oy yboj

10.6™+ 0.104 53.4° 0.366 3

11.0%0.125 61.6% 0.349 5

7.8+ 0.098 75.2°+ 0.286 10

(P<e) &)ls (g ylo sime B S5g 0 gl aim S 50 Sglate By > b Lo Sileo
Mean having the same letter within each property are not significantly different using LSD test at P<0.05, means are calculated as main effects.



Table 3. Interactive effect of soaking and cooking time on water absorption and splitting

IVAY Jgl doud 16 5losis Dl [ o OQP 6‘#&32 & g /)..JL Loy g ‘s::.ua.o

Sy 9ol Lda p ey gl g gailuws by Jilie 1Y Jgas

By oo x giluns loj (w2y3) & i (W2 y0) (FSous y

Soaking time x Cooking time Water absorption (%) Splitting (%)
0Oh x 3 min 13.8"+0.110 11.6® £ 0.130

0Oh x 5 min 27.55+0.157 9.5+ 0.114

0Oh x 10 min 54.3°+0.203 3.7°£0.065

6h x 3 min 29.6% +0.201 10.9% +0.124

6h x 5 min 44.6"+£0.189 13.5°+0.165

6h x 10 min 60.2° + 0.148 14.1°+£0.129

12h % 3min 78.0%+ 0.203 9.8 +0.084

12h x 5 min 735910318 11.0° £ 0.098

12h x 10 min 75.7°+ 0.263 6.4 +0.083

24h x 3 min 92.0°+0.136 9.9 +0.074

24h x5 min 101.0°+0.121 10.1*+0.115

24h % 10 min 110.6* + 0.081 7.1%+0.076

(P<e/0) 35 )ls (gl sme B S5g ,0 slp (gim S 5 Sglate gy b Lo Sile
Mean values within a column with different letters are significantly different using LSD test at P<0.05.

S F 9ol @l ey ploy X o) 9 piluns Gloj X o) Jiliia 1 -F Jgux

Table 4. Interaction of red bean lines-soaking time and red bean lines-cooking time on water absorption and splitting

Oiluas (yloj x 18,

Line x Time soaking

ey plojx o3

Linex Cooking time

(a0,9) ol iz

‘Water absorption (%)

(W29) (SoaS 5
Splitting (%)

Azna x 24h
Azna x 12h
Azna X 6h
Azna x Oh
Goli x 24h
Goli x 12h
Goli x 6h
Goli x Oh
D81083 x 24h
D81083 x 12h
D81083 x 6h
D81083 x Oh
Akhtar x 24h
Akhtar x 12h
Akhtar x 6h
Akhtar x Oh
Sayyad x 24h
Sayyad x 12h
Sayyad x 6h
Sayyad x Oh
Naz x 24h
Naz x 12h
Naz x 6h
Naz x Oh
KS31164 x 24h
KS31164 x 12h
KS31164 x 6h
KS31164 x Oh
Derakhshan x 24h
Derakhshan x 12h
Derakhshan x 6h
Derakhshan x Oh

113.7° £ 0.041
76.8% +0.092

(w2y3) & i (W2 y0) (Fous y
‘Water absorption (%) Splitting (%)
97.3%+0.128 4.7%£0.056
83.8%+0.206 11.9°% + 0.060
25.5™+0.192 6.0+ 0.091
20.8" +0.096 6.3%%" +0.139
86.6°+0.213 6.4%%" 1 0.062
62.3"% +0.229 12.7°%f £ 0.120
43.4"1 1+ 0.186 14.3%% 1+ 0,095
34.8MM 1+ 0.229 15.5%4 + 0.094
114.7* £ 0.050 5.8% + 0.024

7.7°%%" 1 0.020
7.6°" 1 0.038

49.4" + 0.268 9.9 1 0 123
97.7% + 0.063 7.7°%% + 0,078
77.9% £0.155 10.2°%® £ 0.101
49.3" +0.161 26.0° +0.147

34.6MM +0.220
100.4°+0.119
62.8% +0.161
40.2™ +0.194

32.54™ 1 0.174
100.3°+£0.121
52.98" 1+ 0.177

9.1°%f" 1 0 110
14.6%% £ 0.122
10.1°%% + 0.118
19.7" +0.156
8.4°%" 10,108
11.8%% 4 0,128
9.7°%f" 1 0,104

42.0" +0.203 16.3™ +0.184
28.5"™ +0.206 9.6°%" + 0.107
104.5™ + 0.089 13.2°% 4 0.109
82.1°+0.226 248 40.073
41.6"%+0.184 5.4+ 0.108
29.84™ +(.327 0.00" + 0.000
108.0°° + 0.082 8.0°" 1+ 0.069
70.5+0.326 8.0°*"" 1 0.066

39.6™+0.189
24.8™ £ 0.246

7.5 1 0,132
7.2°%E" 1 0 089

Azna % 10 min
Azna x 5 min
Azna X 3 min

Goli x 10 min
Goli X 5 min
Goli x 3 min

D81083 x 10 min
D81083 x 5 min
D81083 x 3 min

Akhtar x 10 min
Akhtar X 5 min
Akhtar x 3 min

Sayyad x 10 min
Sayyad x 5 min
Sayyad x 3 min

Naz x 10 min
Naz X 5 min
Naz x 3 min

KS31164 x 10 min

KS31164 x 5 min
KS31164 x 3 min

Derakhshan x 10 min
Derakhshan X 5 min
Derakhshan x 3 min

62.1%" % 0.321
55.8"%+0.422
52.7%+0.414

71.0%" £ 0.246
57.65"% + 0.284
41.7'+£0.257

97.3*+0.233
89.3% +0.288
79.3%4+0.388

78.2°+£0.219
59.2% 1 0.281
57.38"% £ 0.340

65.0°%" + 0.288
63.4"%" + 0.350
48.5" +0.298

70.3%" % 0.306
4954+ 0318
48.04+0.323

74.7°° £ 0.270
67.2%+0.391
51.6™+0.432

83.0™+0.321
5114 0.368
48.1%+ 0.406

4.7%10.072
5.2°°+0.069
11.7%%+0.119

9.0%%+ 0.080
13.5™°+0.104
14.1™+0.107

6.8%+0.037
9.8+ 0,098
6.8™%+ 0.044

16.7°+ 0.140
13.3™+0.135
9.8 1 0.119

9.5%% 4 0 115
15.0"+0.169
15.1%+0.097

8.8® 1 0.115
14.2%+0.178
12.5%440.118

3.3°+0.077
8.0°%+0.122
4.6%+0.084

3.9°+0.063
9.1+ 0.079
9.9%% 1 0.112

(P<e10) 35l (g ls sme BB S5g 0 gl (gm0 Sglite g > b Lo Silee

Yy

Mean values within a column with different letters are significantly different using LSD test at P<0.05.
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Table 6. Interaction of red bean linesxsoaking time and red bean linesxcooking time and soaking timexcooking time
on texture of red bean

ey ooy x pb) (gffem’) o 955 ole3 X o5 (gllem’) oy gop oy plojeoibuns gloy  (ghlem’) oy g9y
. y Lo Shear strength Oiluans Shear strength Soaking time x Shear strength

Line x Cooking time 2 2 g 2
(gf/cm®) LinexSoaking time (gf/ecm®) Cooking time (gf/cm®)

Azna x uncooked 38041.9%+ 5860.47 Aznax 12h 27148.5%+ 7799.86 12h x uncooked 31836.7°+ 5061.85

Azna x cooked 21408.3°+2423.09 Aznax 24h 32301.7°+ 10679.86 12h x cooked 23280.0°+ 4512.13

Goli x uncooked 39022.7%+ 2035.15 Golix 12h 31245.9%+ 9614.00 24h x uncooked 31688.6™+ 6535.33

Goli x cooked 21909.4°+ 4228.57 Golix 24h 29686.1°+ 9272.58 24h x cooked 20220.8°+ 4236.03

D81083 x uncooked

D81083 x cooked
Akhtar x uncooked
Akhtar x cooked
Sayyad % uncooked

Sayyad x cooked

KS31164 x uncooked

KS31164 x cooked

Derakhshan x uncooked

Derakhshan x cooked

29827.6°£2101.73
23420.7+£2620.29
26390.0°+1689.23
185422+ 5725.47
31388.3% 4907.03
25013.3%+ 5039.25
30552.2"+ 2897.54
23505.4%+ 3487.19
27116.1° 3846.02

18453.5+ 4169.01

D81083 x 12h
D81083 x 24h
Akhtarx 12h
Akhtarx 24h
Sayyadx 12h
Sayyadx 24h
KS31164 x 12h
KS31164 x 24h
Derakhshanx 12h

Derakhshanx 24h

26922.3%%+ 4446.72
26326.0°+ 3663.56
24518.5+ 4937.69
20413.8%£5945.08
28917.2°+ 5539.72
274844+ 6289.86
28959.3%4 3822.55
25098.4%+ 4965.50
25196.9°+ 5452.11

20372.7% 5506.47

AP 1-0) W ls (gl sine B Fing 12 sl i Sy o Sgliie By > Lo Sils

Yo

Mean values within a column with different letters are significantly different using LSD test at P<0.05.
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Abstract

Dry beans are rich sources of dietary fiber and phytochemicals such as flavonoids and phenolics that
exhibit good functional properties. In current study line, cooking and soaking time effects were investigated
on water absorption, splitting and texture properties of different Iranian red kidney beans to determine the
best lines and the best soaking time for industrial use. D81083 line showed the highest level of water
absorption after 24 h soaking followed by Akhtar and KS31164 lines while Azna, Goli and Naz lines showed
the lowest level of water absorption (p<0.05). Akhtar and Sayyad showed the highest level of splitting while
KS31164 showed the lowest level of splitting (p<0.05). Soaking of Akhtar line for 24 h caused the highest
level of water absorption accompanied with low splitting level. 24 h soaking and 10 minutes cooking time is
recommended for Sayyad, while 12 h soaking and 10 minutes cooking time is recommended for KS31164
line. 24 h soaking and 10 minutes cooking causes 116.8% water absorption and 7.8% splitting in Derakhshan

line. The effects of line, cooking and soaking time on red bean texture were significant (p<0.01).

Key words: Cooking, Red bean, Shear strength, Soaking, Splitting, Water absorption
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Table 1. Average minimum, maximum and daily temperature and absolute minimum and maximum temperature, and
the maximum daily rainfall and in total in crop year 2011 in Bajgah region
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Table 2. Analysis of variance for yield and yield components of chickpea

o yd .
o .. . . N E A\ $31]
o s ML dlawy il ol ML o yo L woyo o I ot 55U 3 ySdos
Sl & Sl gy 4o gy slaslosy, slailogs Hollow 100 &l SO 5ol gu
(5.0.V) af No. pod No. seed One seeded Two seeded pod See(; Seed vield Biological
: plant” plant™ pod percent pod percent percent ioh w yield
pl ant! weight
)I.’SJ . 3 7.29" 11.96™ 31.35" 11.62™ 31.36™ 0.84™ 21652.62™ 23493.27™
Replication
kel s " . - . . - - -
Irrigation 2 4441.79 6885.67 637.74 540.68 1140.54 18.15 20558182.91 26279634.90
levels (A)
g_); ‘_gUa>'
k! 6 3.61 4.39 25.95 7.02 12.39 0.66 9723.21 10135.41
Error (a)
C”h‘(vé‘)rs % 1 44129 795.00" 62.79® 179.77" 3007 5929 388530113 7045682.40°
ks U9)
Planting 2 21.10" 59.98" 17.58™ 90.53" 61.34" 723" 313309.39” 331559.99”
method (C)
AxB 2 89.04™ 198.40:* 116.93™ 40.65i 53.13‘: 8.l9i 1 125691.13: 1922672.15:
AxC 4 1.94™ 13.17 42.98™ 72.39 19.55 8.02 146037/47 145694.60
B*C 2 20.89” 45217 14.39" 5.72% 32,577 12457 101991.83™ 108602.86™
(b) Error 45 4.82 4.58 18.42 791 6.77 0.36 11878.33 12293.97
CV (%)
e 8.52 7.86 7.15 13.71 13.34 2.39 7.75 4.28

YARYAN a0 o gire ls gae BB pac (o Sy sk g % NS
ns, * and **: not significant, significant at 5% and 1%, respectively
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Table 3. Effects of irrigation levels, cultivars and planting method on some traits of chickpea
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o 510 oloss 30 Sg S . . .
SHe ails olasxs Slalocsy Slaslogs 4ildYee g9 4ild o Slos RN
)'.0.»3 . (M)Q) 4394 . . _ . oy
2 ag 3o Qg 0 (o yd) digs 4 (w0 p) Aigy 4o Hollow vod (0,5) ((g;c;—-e)f.b;) (@505 33 05)
Treatments Pod no. Seed no. One seeded Two seeded per pl;nt 100 seed Seed yie 1d Biological
per perplant 44 per plant pod per (%) weight (g) (&m) yield
plant (%) plant (%) (g.m”)
skl ok I 13.0c 12.0c 55.0c 18.0 27.2a 24.9b 59.2¢ 175.8¢
Irrigation 1% 24.2b 24.4b 65.0a 17.6b 17.3b 24.8b 121.4b 223.9b
levels 15 40.0a 45.0a 60.0b 26.0a 13.9¢ 26.4a 241.3a 376.2a
el
3 o 23.3b 23.9b 61.0a 19.0b 20.1a 24.4b 1174b 227.4b
3, Arman
Culti 51
wivar > 28.2a 30.5a 59.0a 22.1a 18.8b 26.3a 163.9a 289.9a
Azad
el 25.8ab 27b 60.8a 20.4b 18.8b 24.9b 136.5b 254.7b
) ) Furrow
ks o¥9) Ao
Planting T 27.0a 29.0a 60.0a 22.5a 18.4b 26.0a 153.5a 272.0a
method Ridge
l:i;t 25.0b 26.0c 60.0a 18.6¢ 21.3a 25.2b 132.0b 249.0b
a

I;: Stop irrigation two weeks after emergence; I,: Stop irrigation at flowering stage; I3 Normal irrigation

Jbey s)l:.{l d3 fsm\lf al> o Lg)l:‘ﬂ ks 1 O o | uy AXAD g 6)L_73] ahad AN
(30,00 LSD) 05 jlas (g lo sime M jalyly o (sl gt 12 50 alie B> b (slo Silo

Means with similar letters in each column have no significant difference (LSD 5%)
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Table 4. Interaction effects of irrigation levels and cultivar on some traits of chickpea

_ Wy GRS b s wlsles oo
Lof o5, e &g g0 (woy9) 492 5 (woyd) &g 53 (o) &gy ( ;;m 26 &) P .
i ; dig yo #2 One seeded Two seeded Hollow pod ) (&rorye (@200 52 29
irrigation Cultivar Seed no. 100 seed : Biological
levels Pod no. per plant pod per plant pod per plant per plant weight (g) Seed y_12eld yie% f)
per plant (%) (%) (%) &m”) (gm?)
I i 12.5¢ 11.0e 56.6¢ 17.0c 26.4a 24.0d 54.7f 170.0f
I bl 21.6d 21.0d 63.50b 17.0c 19.5b 24.5d 103.0d 198.0d
I Arman 35.8b 39.2b 62.6b 23.0b 14.5¢ 24.8¢c 194.3b 314.0b
I, ol 13.5¢ 12.3e 53.0d 19.0c 28.0a 25.8b 63.6¢ 181.0e
I, ? 26.8¢ 27.7¢ 66.7a 18.2¢ 15.1c 25.2¢ 139.6¢ 249.6¢
I3 Azad 44.4a 51.6a 57.5¢ 29.0a 13.4c 27.9a 288.2a 438.0a

Jby d)L.:-.'T A3 sdamlf al> ey d)LﬁT cJaB A PR SIS SUNI IPLE-Y SR d)lfﬂ cJaB dy
(20,50 LSD) w515 5l sime IS 2al)ly yo (sl psim o 50 alion 35> L slonilee

I,: Stop irrigation two weeks after emergence; I,: Stop irrigation at flowering stage; Is: Normal irrigation
Means with similar letters in each column have no significant difference (LSD 5%)
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Table 5. Interaction effect of cultivar and planting methods on some of traits chickpea

RHERINEY Ay )0 Sg SIS AildYes oy . .
o ClS gy Aig y0 ME olus ’ . #IEH /u” ls o Slos Ssigln o Ko
Culti\)/ar Planting Pod no. o . (¢ (@i 2 p5) (@rse 05
method plant ! Seed no. Hollow pod 100-seed g vield @m?)  Biological yield (zm?)
plant’ plant™ (%) weight (g)
s> Furrow 24.1c 25.2¢ 18.3b 23.4d 117.7cd 227.7cd
] .
o «.y Ridge 232 24.3¢ 19.0b 25.0c 122.8¢c 232.0c
Arman
o5 Flat 22.6¢ 22.0d 23.1a 25.0c 111.7d 222.0d
sy Furrow 27.5b 28.9b 19.3b 26.5b 155.0b 281.8b
151 .
%5 a2 Ridge 30.0a 33.0a 17.7b 27.0a 184.3a 311.0a
Azad
o5 Flat 27.0b 29.2b 19.5b 25.3¢ 152.1b 277.0b

5,185 (5,10 e IS (S5l 03] Ballas 935 o (5l i (gm0 40 alie B SO JBlas glyls a5 sle Sl
Means with similar letters in each column have no significant difference (LSD 5%)
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Table6. Interaction effects of irrigation levels and planting methods on some traits of chickpea

} o 2 &l oluss Glailogs M 20 S B @loYes 3 ails 3 Slos S 5glgm 0 S dos
Skl ol Cbls’ b
Trrigation Planting &g (woy0) digy 5o (woy0) &gy (3 (205 » 5 (.é!:‘):‘“ » Pff )

levels method Seed no. Two seeded pod Hollow pod 100- seed Seed yield Biological yield

plant” Plant” (%) plant™ (%) weight (g) (gm™) (gm?)

ss>Furrow 12.6e 20.1bc 26.0b 24.4¢ 61.7fg 179.3f

11 «.y Ridge 12.8¢ 20.6bc 26.1b 25.1b 64.0f 182.0f

& 5Flat 10.0f 13.0d 29.5a 25.2b 51.3g 166.0g

syFurrow 24.9¢ 18.5¢ 15.9d 25.4b 127.d 229.5d

12 «.y Ridge 26.3¢c 18.5¢ 15.4d 25.6b 135.0d 237.6d

& 5Flat 21.9d 15.6d 20.6¢ 23.4d 102.0e 204.6¢

syFurrow 43.7b 22.4b 14.5d 25.1b 220.5¢ 355.5¢

13 «.z, Ridge 47 4a 28.0a 13.5d 27.3a 261.0a 396.0a

s sFlat 45.0b 27.0a 13.8d 26.8a 242.2b 377.2b
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.(Jalota et al., 2006) ol 5,5,-5 oyimmaslo b 20
(2o lS al> o as asls Las Parsa e al, (2011)
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1;: Stop irrigation two weeks after emergence; I,: Stop irrigation at flowering stage; I;: Normal irrigation
Means with similar letters in each column have no significant difference (LSD 5%)
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Abstract

In order to evaluate the effects of drought stress and planting method on yield and yield components of
two chickpea cultivars (Cicer arietinum L.), an experiment was carried out at the research field of Faculty of
Agriculture; Shiraz University, using a split factorial randomized complete block design with four
replications. The main factor was irrigation stop at different growth stages of chickpea (two weeks after
emergence= [;, flowering= I, and normal irrigation= I;) and sub-factor involved a combination of two
varieties of pea (Arman and Azad) and sowing methods (ridges, furrow and flat planting), respectively.
Results showed that the highest and lowest pod number per plant, seeds per plant, two seeded pod percent,
grain weight, grain yield and biological yield were obtained from I; and I; treatments, respectively, and the
trend was contrary in the case of hollow pods. Most of pods per plant, seed per plant, two seeded pod
percent, seed weight and seed yield were obtained from planting on ridges. Azad cultivar seed yield was
more than (Arman 164 vs 117 g.m™) and could be recommended in the Bajgah region. Although under
drought stress condition seed yield was reduced in both cultivars but, it modification by changing the
planting method from flat to ridge in the I, and I, treatments, and it can be used as a way of reducing seed
yield loss by 26 and 32 percent, respectively.

Key words: Flowering, Ridge planting, Seed number per plant, Stop irrigation
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Table 1. Mean of Catalase, leaf water potential, MSI, RWC, protein, prolin, shoot height, plant dry weight, leaf area
and Fv/Fm in chickpea genotypes under drought stress in field conditions
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3.5¢d -17.96ab 62a 0.62a 1.1abc 3.0bc 11.6bcde 3.17ab 6.47ab 0.7ab MCC10
0.5¢ -20.11ab 67a 0.61a 1.2abc 1.2bc 7.8cde 3.27ab 8.66ab 0.52¢ MCC759
0.28¢ -18.33ab 69a 0.72a 1.3ab 1.1bc 5.0e 2.35b 5.63b 0.21d MCC588
0.49¢ -19.23ab 56a 0.69a 1.2abc 0.8¢ 12.9bcd 4.06ab 9.45ab 0.42cd MCC774
0.55¢ -2241a 48a 0.63a 1.3ab 0.6¢ 11.3bcde 3.67ab 9.07ab 0.44cd MCC39
0.007e -21.11a 56a 0.64a 0.9bc 0.7¢ 14.5bc 4.72ab 11.61ab 0.23d MCC45
0.003¢ -19.86ab 45a 0.58a 1.3ab 1.3bc 9.6cde 3.83ab 9.59ab 0.47cd MCC101

.(p<0.05 ) w,lus &l sre S| SSls 0995) Gillae (tiws S jiie By o gyl JBlas g o 40 a8 ek
Values with the same letter within a column are not significantly different (p<0.05).
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Table 2. Correlation of traits in chickpea genotypes under drought stress in the field condition

Prolin

Catalase Fresh Water High Dry .

(AAmin'mg  weight  potential RZ)/VC Leafazlrea shoot ("Fn‘l;,_l weight 1\:,[/51 ngmwl Fv/Fm

protein”) © (Bar) (%) () (cm) g ) © (%) (mggDW)

1.00 Fv/Fm
1.00 0.25 Protein
1.00 0.23 0.07 MSI
1.00 0.10 0.05 028  Dry weight
1.00 0.17 0.06 0.41%* 0.14 Prolin
1.00 0.21 0.34* 0.05 0.10 0.44* High shoot
1.00 0.28 0.17 0.94** 0.10 0.06 0.30 Leaf area
1.00 0.20 0.05 0.01 0.2 0.17 0.05 0.13 RWC
1.00 0.14 0.20 0.02 0.24 0.14 0.14 0.08 0.08 Water potential
1.00 0.24 0.20 0.30%* 0.49%** 0.12 0.2 0.24 0.04 0.23 Fresh weight
1.00 0.14 0.28 0.08 0.41%* 0.10 0.22 0.39%* 0.08 0.03 0.04 Catalase
bl oo 0o)0) g ao 00 Jlaxal o )0 o pre (SKiwed 99 5B LIS o Sy s g
* **show significance in 5% and 1% level respectively.
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Abstract

In order to evaluate of morphological, physiological and biochemical traits, related to drought tolerance,
an experiment was carried out in field condition. In this study two commercial cultivars (MCC361,
MCC358), three Kabuli and three Deci type of tolerant genotypes (MCC392, MCC537, MCC696, MCC873,
MCC870, MCC10,) and three Kabuli and three Deci type of susceptible genotypes (MCC759, MCC588,
MCC774, MCC45, MCC39, MCC101) were grown in Ferdowsi University of Mashhad research field. These
genotypes were compared in shoot length, dry weight, leaf area, Fv/Fm, leaf water potential, prolin and
protein content and catalase activity in the flowering stage. There was a significant positive correlation
between prolin and protein content. Catalase activity also had significant positive correlation with dry weight
and leaf area. Susceptible genotypes had lower Fv/Fm, leaf water potential, prolin content and catalase
activity than tolerant genotypes. Accordingly, Fv/Fm, leaf water potential, prolin content and catalase
activity were introduced as suitable markers for identification of drought tolerant genotypes. Commercial
cultivar (MCC358) was introduced as a tolerant genotype because of higher Fv/Fm, leaf water potential,
prolin content and catalase activity as compared to susceptible genotypes under drought stress.
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Fig. 1. Effects of drought stress on some morphological characteristics of Red bean cultivars. a: Stem length;
b: Shoot dry weight; c: Leaf area; d: Root area (p < 0.05); e: Total root length; f: Root dry weight; g: Root/Shoot
Common letters indicate no significant difference among the means based on Duncan test (p < 0.01).
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Fig. 2. Effects of drought stress on some physiological characteristics of Red bean cultivars.
a: Relative water content (p< 0.05); b: Membrane stability index (p< 0.05); c: PSII photochemical efficiency;

d: Quantum yield of photosynthesis (p< 0.05); e: Stomatal resistance; f: Chlorophyll index
Common letters indicate no significant difference among the means based on Duncan test (p< 0.01).
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Abstract

Drought is one of the most important factors limiting growth and yield in many parts of the world. In order to
evaluate the effects of drought stress on some morphological and physiological traits of two cultivars of bean, two red
beans (Derakhshan and Goli) in four drought treatments including 25%, 50%, 75%, control 100% field capacity were
studied in a factorial experiment based on complete randomized design with three replications. Results showed that
morphological traits inducing plant height, leaf area, root area, total root length and shoot and root dry weight were
significantly (p<0.01) decreased under drought stress. So, results showed that physiological traits such as leaf relative
water content (RWC), membrane stability index (MSI), PSII photochemical efficiency (Fv/Fm), and quantum yield of
photosynthesis (Y) were significantly declined under drought stress (p<0.01). But, stomatal resistance and chlorophyll
index (SPAD) significantly increased in bean seedlings under drought stress (p<0.01). The root to shoot ratio was
increased further in Derakhshan cultivar in severe stress than control. RWC, MSI, and Fv/Fm showed a greater
reduction in severe stress than control in Goli cultivar. Results showed that probably Derakhshan cultivar was affected
fewer by drought stress, by means of applying drought tolerance different mechanisms than that of Goli cultivar. The
Derakhshan cultivar in most physiological traits, was not represent significant differences between 75% of field
capacity and control.

Key words: Bean, Chlorophyll fluorescence, Drought stress, Morphological and Physiological traits
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Fig. 2. Some changes in morphological parameters of chickpea roots under NaCl salinity (0, 8 and 12 dS.m'l) during three

consecutive weeks. a: Root fresh weight; b: Root dry weight; c: Root dry weight to shoot dry weight ratio, (p<0.05)
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Fig. 3. Impact of salinity (NaCl) on chlorophyll stability
Index (%) of chickpea genotypes in 3" week, (p<0.05)
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Abstract
Salinity is one of the most important widespread abiotic stresses which causes toxic and nutritional

effects as well as loss of water absorption ability by plants. Plants respond to salinity with morphological
changes. Due to high susceptibility of chickpea to salt stress, some physiological and morphological responses
occur following the stress in this plant. Thus, different concentrations of salt stress (0, 8, 12 dS.m™) impacts
on morphophysiological characteristics were studied in candidate chickpea genotypes; a factorial experiment
in a completely randomized design was performed with three replications and four sampling times of one
week interval. The results indicated that the most tolerant and susceptible genotype to salinity were MCC760
and MCCS806, respectively. By increasing the concentration of sodium chloride at week 4, root dry weight to
shoot dry weight ratio increased 0.8 and 2 folds in these genotypes but root dry weight decreased 1.7 and 4
folds. At high stress level (12 dS.m™), MCC760 genotype had not only the more photosynthetic pigments
(including chlorophyll a, b and carotenoids) but also the rate was less in which its chlorophyll stability index
(75%) was significantly higher than the others, indicating more than 30% significant differences compared
with MCC806. The third week determined as more appropriate time to compare the physiological parameters
in which MCC760 and MCC806 genotypes with 1.8 and 3.4 folds had significant difference and lowest
relative water content. Overall, the data showed that MCC760 was the most tolerant genotype in response to
salinity in this study and also the appropriate time for tolerant assessment were 4™ and 3™ weeks after sowing
based on Morphological and physiological parameters, respectively.
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Fig. 1. Amplified 1473 bp crylAc gene by PCR in T3 generation of transgenic plants
(Different wells show the transgenic lines which the common alphabet indicated the all seeds from one plant)
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Fig. 2. Amplified 887 bp crylAc nptIl by PCR in T3 generation of transgenic plants
(Different wells show the transgenic lines which the common alphabet indicated the all seeds from one plant)
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Fig. 3. Amplified 1473 bp crylAc gene by PCR in T4 generation of transgenic plants

The number well from left to right are, respectively:
4A1-4A2-4A3-4A4-4A5-4A6-4A7-4A8-4A9-4A10-4A11-4A12-4A13-4A14-4A15-4A16-4A17-4A18-4A19-4B1-4B2-4B3-4B4-4C1-4C2-4C3-4C4
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Fig. 4. Amplified 1473 bp nptII gene in PCR in T4 generation of transgenic plants

The number well from left to right are, respectively:
4A1-4A2-4A3-4A4-4A5-4A6-4AT-4A8-4A9-4A10-4A11-4A12-4A13-4A14-4A15-4A16-4A17-4A18-4A19-4C1-4C2-4C3-4C4-4C5-4C6-4C7-4C8
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Table 2. The estimation of the presence ratio of crylAc gene in the T4 transgenic plants
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Fig. 5. a: Amplified 1473 bp crylAc gene by RT-PCR in T3 generation of transgenic plants;
b: T4 generation of transgenic plants
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b) leave of transgenic plant and dead larvae (Arrow shows the dead larvae)
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Abstract

Pod borer is one of the main causes for yield loss of chickpea. Therefore, breeding of chickpea for

resistance to this pest is important. The use of Cry toxin from Bacillus thuringiensis is an effective strategy
for producing of transgenic resistant chickpea to this pest. These toxins are able to become active in the
midgut of larvae and disrupt the insect's digestive system. We studied the stability and expression of crylAc
gene obtained as T2 transgenic chickpea with crylAc gene and nptll gene with binary T-DNA in T3 and T4
generations of transgenic plants and observed the transgenic lines with crylAc gene and no nptll gene
suggesting that separation between cryl Ac and nptll genes was occurred by recombination between two T-
DNAs. In T3, PCR results showed that 6 of 25 putative transgenic plants had cryl Ac gene but all of them
showed the nptll gene. From six samples with positive PCR in cryl Ac gene, five of them had positive results
in RT-PCR reaction, confirming the expression of cryl Ac gene in transgenic lines. PCR results in T4 plants
showed that 73 of 94 plants had cryl Ac gene and 81 of 94 samples included the nptll gene. In 10 samples
cryl Ac gene separated from nptll gene. According ELISA results, in all samples tested, Cry1Ac protein was
expressed in different concentrations. Bioassay tests showed that all pod borer larvae fed by leaves of
transgenic plants, were dead, but all survived when the larvae were fed with leaves of non-transgenic plants.
So, expected phenotype was observed successfully.

Key words: Bt, Chickpea, cryl Ac, Pod borer, Transgenic
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Table 1. Names, pedigree and origin of faba bean genotypes for evaluation of chocolate spot

disease resistance

Case No. Entry name Pedigree Origin F.A.O. status*
G, Y © yoxids slace
1 ICARUS BPL710 ICARDA U
2 FLIP03-29FB F6/1437/03-2/HBP/BotxBot/Fam657-1 Ecuador D
3 FLIP03-30FB F6/1438/03-1/HBP/BotxBot/Fam657-2 ICARDA U
4 FLIP03-31FB F6/1438/03-2/HBP/BotxBot/Fam657-2 ICARDA U
5 FLIP03-32FB F6/1441/03-1/HBP/BotxBot/Fam657-3 ICARDA U
6 FLIP03-33FB F6/1441/03-2/HBP/BotxBot/Fam657-3 ICARDA U
7 FLIP03-34FB F6/1443/03/HBP/BotxBot/Fam665-2 ICARDA U
8 FLIP03-35FB F6/1444/03-/HBP/BotxBot/Fam665-3 ICARDA U
9 FLIP03-36FB F6/1454/03/HBP/BotxBot/Fam675-3 ICARDA U
10 FLIP03-37FB F6/1457/03/HBP/BotxBot/Fam675-7 ICARDA U
11 FLIP03-38FB F6/1462/03/HBP/BotxBot/Fam676-7 ICARDA U
12 FLIP03-39FB F6/1551/03/HBP/BotxBot/Fam712-2 ICARDA U
13 FLIP03-40FB F6/1585/03/HBP/BotxAscot/Fam734-5 ICARDA U
14 FLIP03-41FB F6/1589/03/HBP/BotxAscot/Fam734-9 ICARDA U
15 FLIP03-42FB F6/1590/03/HBP/BotxAscot/Fam734-1 ICARDA U
16 FLIP03-43FB F6/1591/03/HBP/BotxAscot/Fam734-3 ICARDA U
17 FLIP03-44FB F6/1593/03/HBP/BotxAscot/Fam734-7 ICARDA U
18 FLIP03-45FB F6/1594/03/HBP/BotxAscot/Fam735-1 Egypt D
19 FLIP03-46FB F6/1597/03-1/HBP/BotxAscot/Fam735-2 ICARDA U
20 FLIP03-47FB F6/1597/03-2/HBP/BotxAscot/Fam735-2 ICARDA U
21 FLIP03-48FB F6/1598/03-2/HBP/BotxAscot/Fam735-3 ICARDA U
22 FLIP03-49FB F6/1605/03-1/HBP/BotxAscot/Fam736-8 ICARDA U
23 FLIP03-50FB F6/1605/03-2/HBP/BotxAscot/Fam736-8 ICARDA U
24 FLIP03-51FB F6/1621/03/HBP/BotxAscot/Fam739-2 ICARDA U
25 FLIP03-52FB F6/1606/03-2/HBP/BotxAscot/Fam737-2 ICARDA U
26 FLIP03-53FB F6/1492/03/HBP/BotxBot/Fam688-3 ICARDA U
27 FLIP03-54FB F6/1549/03/HBP/BotxBot/Fam716-1 ICARDA U
28 FLIP03-55FB F6/1603/03/HBP/BotxAscot/Fam736-1 Egypt D
29 FLIP03-56FB F6/1606/03-1/HBP/BotxAscot/Fam737-1 ICARDA U
30 FLIP03-57FB F6/1748/03-1/HBP/C.SpotxAscotxOro/775-2 ICARDA U
31 FLIP03-58FB F6/1603/03/HBP/BotxAscot/Fam736-1 ICARDA U
32 FLIP03-59FB F6/1749/03-2/HBP/C.SpotxAscotxOro/775-3 ICARDA U
33 FLIP03-60FB F6/1765/03/HBP/C.SpotxAscotxOro/776-1 ICARDA U
34 FLIP03-61FB F6/1767/03/HBP/C.SpotxAscotxOro/776-3 ICARDA U
35 FLIP03-62FB F6/1796/03/HBP/C.SpotxAscotxOro/784-1 ICARDA U
36 Local Check (Barkat) 1LB1269 ICARDA U
37 RobaYa40 1LB365 Egypt D

D: Designated; U: Undesignated
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Qi 5280 L badlg) 00 g wias Jate PDA S e 45 b jgnl s (Barnett & Hunter, 1998) o 7,8 45 s
ciS PDBeiS e )0 b gl cglool; agd jolatody ol (5,laeS0 ol 5 il az ,0F (slos jo Jlxdy )0 slogyae b g o
(LB el Vg Slg¥ e a5l o5 celll V) sliie j5 (om0 50 (semilimgn S5l Boyb gl 1255 g 5 00l
sl T I L Ll penilisg se (ol 51y s 030 S5 (S0 53 53,1 Sitets s 9 955, )18 5, ety
N (sl W9y 50 i ooV e (l5eedy 09y 00l clS LS aie) VoS SlalS (59, Sl g y8 5l 5 0l a5 e 5o
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(Tivoli et al., 2006)
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Fig. 1. Dendrogram generated by cluster analysis (Ward) based on yield, yield component and

related traits to disease resistance
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(Campbell & Modden, 1990):

DS (disease severity ) = (sc;)re jx 100

(Villegas-Fernandez et al., 2011; Campbell & Modden, 1990):

AUDPC :Z”;g{(y i+1+y l.)(x i1~ X 1)}

i=

(Campbell & Modden, 1990):

AUDPC ¢
rAUDPC = (genonype)
AUDPC susceptible genotype
(Campbell & Modden, 1990):
AUDP
savppe =19PPC (Tgenmyp °)
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L o sl olaw ils o Slae plas Slao puxes
4350 Al Cud Ald) e e ig g digr el )] gy o BME sl
s plool SAS 5 bla 5 5l ealiiul Ly Laosls il g
i8S I8 oy 3590 LSD' O5o3) 3l ealital b b Sile
St0g,S (M) (sladog> by, 4 4 5l eslatul L
O (P 579,959) (2550 Jlogad g 935 el 55 sl
JeSi (Dlaye ggome sl ) abolh G pile i35 o)
(&olons 6o ol by 5l oolil Uy Lavaisiy (soisog,S s
5 5)ly gy o o Sbes (sl g 8 Shos ((Sslod e Slio
SPSS 158l 5 51 ooliiasl Uy sl alols pgs o3 bl
slapl S5 008 i, (SPSS, 2010) ai ploul VAas s
b T 5o o oY Sl oyle] prolie ululy Jol>
(Moghaddam et al., 1995)
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Table 2. Mean of squares of yield, yield component and related traits to faba bean chocolate spot disease resistance
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DS3 DS4

281.15*

DS2

Harvest 100 seed
index weight

Biomass
20098™

,
L ;;’agfr Pod length Seedp‘;‘(’l' PEr Seed yield

Plant height

df

315793**

554.96**

103.53™ 754.51**

69.66*
1306.3**
20.91

0.007**
0.004**
0.002

5.99

19593**
140007**

0.15™

0.14™
9.80*

34.65**

102.86*
402.65**

2
36
72

Replication

238041**

462.98**

311.86**
74.5891

382.87**

415.52*

225947

0.62**

19.77**
6.01

e

Treatment

39998.5

108.191

102.628

52.99
22.02

8221.79

4033

06
8.04

TN 910 Jeiml mha (o s e g 5 gimeyed oS5 4 FF g * ns

ns, * and **: non significant and significant at 0.05 and 0.01 probability level, respectively.

0.

0.32
6.66

40.31

Error

16.44 14.64

17.26

24.03

7.20

7.05

6.18 11.11 8.66

(1) S5y ety

CV(%)
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Fig. 2. Dendrogram generated by cluster analysis (Ward) based on Disease Severity, AUDPC, sAUDPC and
rAUDPC traits
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Abstract
Fungal diseases, chocolate spot (Botrytis fabae Sard) is the most destructive diseases of faba bean and

causes considerable dramatic damage losses on faba bean yield worldwide. The levels of resistance to
chocolate spot were evaluated in 35 faba bean cultivars and one susceptible check (ILB365) and local check
(Barkat) at the Gorgan Agricultural Research Station during the 2010 and 2011 cropping seasons. The
obtained results showed a significant difference (P< 0.01) among genotypes for yield, yield component and
related traits to disease resistance. Barkat, FLIP03-35FB and FLIP03-58FB produced the highest plant
height, seed yield and 100 seed weight, respectively. In order to determine genotype reaction to chocolate
spot, disease symptoms scored in certain intervals until harvest, then AUDPC, rAUDPC and sAUDPC was
calculated. A significant variation among the tested genotypes and their reaction to chocolate spot disease
was found. Results of variance, comparing the mean and also cluster analysis revealed that ILB 365, FLIP03-
57FB, FLIP03-43FB and FLIP03-59FB where susceptible. Whereas, Icarus, FLIP03-29FB, FLIP03-30FB,
FLIP03-34FB and FLIP03-52FB introduced as resistance genotypes to chocolate spot judged by the lowest
AUDPC.
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Fig. 2. a: Equilibrated ubiquitin in 28 cycle; b: acidic isoform of chitinasein 24 cycle; c: acidic isoform of p-1,3-
glucanasein 24 cycle; d: basic isoform of chitinasein 28 cycle
Lanes 1-6 were load correspond to the expression level in sensitive genotype (MCC403) at times 0, 6, 12, 24, 48 and 72 hours after infection
with A. rabiei and Lanes 7-12 were load correspond to the expression level in resistant genotype (MCC496) at times 0, 6, 12, 24, 48 and 72
hours after infection with 4. rabiei
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Fig. 3. Gene expression patterns a: acidic isoform of chitinase; b: acidic isoform of p-1,3-glucanase; c: basic isoform of
chitinase in sensitive and resistant chickpea genotype after infection by A. rabiei
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Abstract

Induced resistance to pathogen is one of the ways which plants use against biotic stresses. Pathogenesis-
related proteins(PR), including chitinase and [-1,3-glucanase synthesized by the plant in response to
pathogenic infection. In this investigation, the expression of two isoforms: acidic and basic of chitinase and
B-1,3-glucanasegenes were analyzed at 0, 6, 12, 24, 48 and 72 hours after fungal inoculation of chickpea
genotypes (MCC496 as resistant and MCC403 as sensitive) with race 6 of Ascochyta rabiei by semi-
quantitative RT-PCR. The results showed that the expression of both acidic isoforms of chitinase and B-1,3-
glucanase genes were increased at 24 and 48 hours, respectively after fungal inoculation in genotype
MCC496, but the expression level in sensitive genotype increased in early time after inoculation and then
decreased. The basic isoform of chitinase was expressed in sensitive genotype more than the resistant
genotype. The basic isoform of B-1,3-glucanase was not expressed in these genotypes. Totally, acidic
isoforms of these enzymes specifically chitinase would play roles in plant defense against Ascochyta blight.

Key words: Ascochyta blight, Chitinase, Pathogenesis-related proteins, RT-PCR, B-1,3-glucanase
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1 o iy QL] iz LS (ol &5 0B plgae
solazwl b axy Jlw g0 (Haley et al., 1994) 55l a3ly 550
Sl axiilys | o5 asy dge OWI3 Slis oll 5
SSlas ol oy (Siwgn ailed (Byxe 1, (SW13) SCAR'
ISl @bt os gasl F2a8L 5585 comezr a0 1 05
e b 05 S cnl e OB jee8lo) ) peS (s

' Random Polymorphic Amplified DNA
% Sequence Characterized Amplified Region

Vo
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Excel Ll i 5l oolinul b baosls a3 jm5 wales 5o
& plol SAS-ver6.12 5 Minitab 15 2007

ok lo iy STy 9 DNA zl sl

23048 Glez 5,5 Lt gesis GSDNA
R JES W PRPIP N W SR R SN g4 WP E S P PR
095 GDNA 3| g S iy (Gowel & Jarret, 1991)
2 e S0 L a8 58T w00 IV 5 g5, p o5t
3o et )L g 0ad bgle wleg p poranst 1l
lieY GDNA @ 4255 L DNA coaS g cuieS (55589 28]
wad oolaiwl GLaDNA L g ol obj,l a8 olgea
LT A260/A280 s 5 wing: 5,57 5 59, sanel 216 a5
clalé iy clio GLaDNA s 05 Y U5 VA s
a2 ,of Gl ) g S )d 0,5 $LIYO
el slerass 2Ty Lol i (Jla)sl £ il
2 3l lo iy STy B 5l
L DNA ol 2Ty olge a5 <85 alowl 2y Kool - o
S ol Saa Jaiad) iy Son 5o 05570 clile
(g, St VY Jlaieas) Taqg DNA Polymerase a>lg
RNV R O QRTC IR S PSR W)
s Saae/f 5 10XPCR L, , xJy SeacS_, dNTPs
o St 5l ol 00 iS5 oYy ame 55 MgCly
Aol g ASGLuwge s olSiws 5l eolazwl L (V Jgu) SCAR
J5 50 it (s 0wl Gty iSu ek 3150 soiadl )|
5 6T, 5,580,250 45 (1%) TBE 3L, Ly oo po) /Y 5,51
Jae UVidoc J5 5,00y e ol L L5 oLL 51 s
A ais 8 uSe Ll 51 GAS9000

2505 % 5 Sl gles sleas 2 5 Slej asliy
D4

n\).)j \“

63w puly sl aslif » ey 1F°C adgl sles
£.°C) SW13 Silis (sl Jlasl slos casli) » o AF°C
(43b¥ » Saway 00'C) ROCT T Silis sl (4l e oeas
by sles (aslif - maea #0°'C) SBDS Silias (sl p 4
5 4idod Saeds VY C by sles caidoY maeay YY'C
Yfas > olass

s o0, Sloe (5 Slee dnglito 5 uilyly 5 s

el 00l ¥ 5 ¥ Jglom jo (Sog Ty Jlay byl g0 12
30 2,0 ails o Sloe a5l lacaigl o oS ols ylis b
Laly 5o 01 957 g o gine Dsles (Sogll 5 Jloy Lyl

\la

5 o alowl adlaie Gye Golul 5 o)lal 5 alnil s
2 plol (s a2y Al e g g aslacile L oj )l 12

ilwoogll o9z g w9y ;SS9 antd

ey Sl sl &jeoan s see g g
Sl Sl Al 5l s silulaz ganly o (Sliies
K5 5l glaal) (365 5 sl edelcissds gy 81 5l eslaul b
(PTA-I50Y 6l 5 o oSS g (Gl ol8iils woliyo !
8 9l 8,9 (Clark & Adams, 1977) ELISA")
slaazals 59, ;2S5 gz oy Ol o 285
2 aesim sslossgll ab Giale (mils 08 Lug) ol
25 J>lre 5o (s Gt bl (1) ad> e g0
S O30 425 pa sl H0ebs 5 (SeulSsS slaS
Sz Jsl (Sollil ans 59,71 b plawl sl )5 jo5 b g
AL dle Glls a5 05 pa sladis 1RV (gesl pls
9051 5l ool b (Sogll fpoad Capz o (5 S diges cdidgs
iged olass a5 ooliiwl PTA- ELISA s, 5l 15Vl
ao IS g ;) 99 00eTY g pa sl et L)
(Sody Salxr 50 )0 diged ;0 5 diged oz IS5 50 5l 1SS
99 9 (Wald) iis sladigel lyed Saly (2b wuly o
S 5l o G )8 ©32) 35 diges L (sl i Salx
LW olws gy oy slasSaly jo5 Cda Ol
G 5 by eSilee « (PA- Jue T5,5L S L) oy,
A4S obbdises 0505 dewle (Wl sladiges) dall Sal>
e Sl plpans opdleay aals (ke 5l i 9 i
el 5 e Glaaiges Hlgreas il (aals slbaises)
sboasse plgiean Wiy Ho5 i Glime ool ) a8 oS
(Clark & Adams, 1977) siays 5 cd ate

Sloasses Sl + Yool slodiges Loae 8l =il)
(eogfDiuite digadysh i 2 wals

Slodiises (Sl + Y(aals sbodiges Lxe Sl yxil)
(035l] ) site Wigod 5 i < wals

Sosdl 51 58 saioloyl Ol ks oo )s 951, sl
90,5 solaul ;) adaly 5l Loy o Slee ;0 BCMV

a=[(b-c)/b]x100

byl s 00, Slee (o Slo b casls o, Shoe s dopna
Sogll bl 0 0 Shes (1 Ske € ¢ Lo

! Plate-Trapped Antigen-Enzyme Linked Immune Sorbent Assay
2 ELISA-Reader
3 Bio Rad
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(¥ Jsox) 59 Akhtar 4 Daneshjo slacosss; & Sbos (n i

Khomein-5 3¢5 4 b e o,Sles S ¢ Capsoli
3 WAB563-4 5555 90 5 Sog T lyl, & 0 04

BCMV (g9 4 pglio layj (sl eolisiwl 8,90 SCAR (JgSUgo b Sl - V g
Table 1. SCAR molecular marker used for BCMV resistant genes

palio &3 Sl Kilis Sl
Resistant Gene | SCAR marker Sequence
F:501 CACAGCGACATTAATTTTCCTTTC3!!
| SW13 R: 5SLICACAGCGACAGGAGGAGCTTATTA3(]
be-12 SBDS F:50/GTGCGGAGAGGCCATCCATTGGTG3 ] R:5[ I GTGCGGAGAGTTTCAGTGTTGACA3|
F:50 CCAATTCTCTTTCACTTGTAACC3 [
bc-3 ROCI1 R: 5LHGCATGTTCCAGCAAACC3(!

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25

M
-
-
-—
=

YO U slcuig) ;o (SW13, ROC11, SBD5) ,Silis dw &Y game a1 bgs po  sobais| glanil - Jsis
Fig. 1. Separate bandsrelated to products of three markers (SW13, ROC11, SBD5) at 1-25 genotypes

BCMV &y (o9l g Jlo s dasl oo 53 il 5 ySas il sl 42325 -Y Jgur
Table 2. Analysis of variance of seed yield in normal and BCMYV infected conditions

(df) oI5l 4z 50 (MS) wlay po (Sibeo F Pr>F
e gl . s . et . et . e (T
.y S SV, P S S O 8¢
Normal Infected Normal Infectced Normal Infected Normal Infected
) 24 24 597929.4 4932441 3831 8895  0.0001  0.0001
Genotype
Sk 2 2 88416.1  1582.6 5.66 029 00062  0.7530
Block
o> 48 48 15607.5  5544.9
Error
CV.% 8.88 8.00

SLeMbl (V) Jgoez ol 3 cpioran s e olis |, (12
03231 39 BCMV g g 4 lacusgsy (uiSTy 5l edelcassa
byl 4y cons Sogll Ll i jo sl o Slese @l yss o 13V
oobos oMbl gl &y azmgi by ol by sl 00 03,5 Jlo

D285 18 5z 4 aliBe 09 S ¢ 0 lacuS il

S ;i g 15 Y1 ¢ygmo3T 31 ooliimusl b Waigi (o3
SCAR solais|
sla Sl L oy bl 5l ol bs ¥ Jgue
ROCI1 | o) oo ase i) SWI3 — olazs]
bC- 5 euuS jasiw) SBDS 5 (BC-3 5 usS jaseiv)

\FY
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4 o (Sosdl byl 10 0 Sloe il g (Y Jgo)
D9 0,00+ VY lacai el cpl yo (Sogll pas ol

Khomein-5, Akhtar slac_ss35 Jolis:Jal 0g 5
O 4w o8B _Sea G5710, WASB563-6, Cifemcave

\A—MJ[JL;A u.u.n LQ;‘ )d ‘l,.sy‘ U}A)‘ AM 9 0093 r 0)9.0

g eaigii )0 BCMV & pglio slagyj 099 pae b 0529 3 1531 (59051 0 ,5as il -Y Jgur
Table 3. Yield variation, EL | SA test and resistant genesto BCMV in bean genotypes

Lyl o
B d Hju;ﬁ"" Sodll byl piys o Slos ol s a0 g
Géﬂots;:ae (LS 50 0,5 5ksS) (\)::: izéi:icti) _ °’S‘_L°‘°_ ET_ [ st:eist ! bes bk
Yield in normal conditions (kg/ha) Yield variation %
conditions (kg/ha)
Khomein-5 8631 495 k1 42.61 + - - -
Local Khomein 1203 g-k 948 e-h 21.25 - - - -
Daneshjo 1198 g-k 3671 69.34 + - + -
Cardinal 1633 cd 1030 ef 36.88 - - - +
Cran 75 1722 ¢ 698 i 59.64 + + - -
Pinto 1360 efg 539 jk 60.34 + + - -
MCD4012 1349 e-h 1198 cd 11.18 - + + -
COs16 2135b 1489 b 30.29 - - + -
Taylor 1396 eg 829 h 40.65 + + + -
Goli 1009 ki 885 gh 12.35 - + + -
Naz 1264 £+ 6471j 48.85 + + - -
Capsoli 2654 a 1902 a 28.33 - - - -
D81083 986 kl 902 fgh 8.58 - + + -
Sayad 1287 f-i 1052 ¢ 18.25 + + + -
Derakhshan 1104 ijk 925 fgh 16.21 - + + -
Akhtar 1025 jkl 3781 63.09 + - - -
G5710 1045 jki 684 i 34.61 + - - -
WA8528-9 1249 £+ 1178 d 5.67 - + + -
WA8563-2 1688 ¢ 1316 ¢ 22.01 - + - -
WA8563-6 1539 cde 859 h 44.16 + - - -
WAS8563-4 2450 a 1889 a 22.92 - + - -
WA8563-3 1363 efg 906f gh 33.57 + + - -
11805 1121 h-k 1019 efg 9.05 - + + +
Cifemcave 1455 def 475kl 67.36 + - - -
WA4502-1 1051 i-1 666 ij 36.61 + + + -

1 1 b (gl ime slis [+ 0 (bl s ) 5SS (yzm3T ol yr el R30S b S ke By 45 JLosd 4 (sl g 0 golie
Means by the uncommon letter in each column and treatment are significantly different according to Duncan's multiple range test (p<0.05).

sLall 1) Canglie ilgs oo DC-X 00lgils slays 5 (So L be-u
(Silbernajel et al., 2001; Miklas et al., 2002) oS5
BO-U (slay) sl a5 lbamals ol onds el rizon
e | 0f j5a pae b jea> 5l a0 wing, DC-3
el @b s 035 BOMNV s BCMV slaslis b a5
4 ciS olgs oo 13 (Drijthout et al., 1978) wisls 54,
b= Capsoliy Local Khomein slac g3 NS

\PY

Local Khomein, ) 05,5 -yl slacuisi;pgs og,5

LoVl ae3] doml g 009y (wry 0 D490 (45 aw 8L (Capsoli
Gyl3S5 0y sie BCMV Sogll « gl STy b alasly o
be-3 5 be-1, be-1, be-2, D22 Cslie slagys ol on
sLays iz oo L) o BOMVay casglio slyl cly 45
S 5 500 Oyleds bl o (55,0 DC-X 00lgls sla 3
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A sy oo Hlaiay ibate cal S8 Cdlae 4y ax g5 L 1983)
Cte Sy (2S5 | 03 oolls 929l lacsis o
o=l 45 0,5 e Glgise peizper im0 Ol ug g 4
At BC-X oolgils slaryy ,Kos a8l Y] lacuses;
g1 Ao 00+ /7 lacaisiy cpl jo o, Sles Ol s

MCDA4012, Goli, ) g5} gy tpmiinds 09 55
3,50 —igs5V0 3l (Derakhshan, WA8528-9, D81083
o lacgy ool STy 8 18 69,8 pl jo walllae
el Slalae b oS o anb bewsss opl o 1, be-3
L @9.} M_ABLM ‘)““5"5" bc-3 9 | Q) M:.SJ) aS Sl onls
el plo (Day, 1983; Makeshimana et al., 2005) ol
ibie iy ol Gosmpslie O3 51 slay sezs b
O 5 WARBS28-9 (sgs o ,Slas &l ot oy oo Hlaiay
B ol 5l g 090 (Ao 0B/FY) Jlade o 2eS lacus ey JS
0, Slae Ol bawgie 0l Cponl s aily o
Sl Gl (pyeS a5 092 22,3 AT 09,5 (nl Slacas
2 Sogdl pae byl s as cans Sogdl Lyl i jo o Sles

45 395 COST6 35y Lol Laid 03,5 o 1o 09,5
Ydsar mls e argi Loy (i ol sl Ggesl s
aS olssl l.cwl be-3 5 ggl> COS16 a5 uis asien
ol 5 088 Goigiy ol aS ol e azgi b s ail o
i oot s BCMV & ite STy 2 g oo
FEPEIEN BOSRE ¥ DSYCH SO S RIS P S BN o o I
YRS RIAR

Tylor, Sayad, slocwig; Jolis 05,5 ol ot 09,5
o Lacagy ol 5o 1Y fygesl s .09 WA4502-1
u_4| 5 ‘) bc-3 9 | (bshu Lgl.bu) S9>9 ijda- CJLQ Ll Wy
be-3 5 1 slan; oS 5 4ol j S (o 0l lacssss
«(Mukeshimana et al., 2005) 554 oo Canglie LAl ccls
BN ] UASL.J BN scd...o;b ul.‘a.c LJ ) U‘" uayu,.:L..}
o Ceaglie e ;0 45 05 lgie (Juwl g9dg0 (| 4y
el 0als 5138 gonwin (g 5kun! (sl punslSe BCMV
be-22 5 be-12 slagys 55, 2 DC-3 48 canl ous ools oles
Sl DC-17 5y 55 DC-2% 595 5,1 51 o] Sl
Bli cdlas opl @ axg5 L (Kelly et al., 1995) aib o
Hlabss oml e 6,0 slays as 0,5 Glyse Glen
pos caely a8 Wlos,S bl BCB L 1 15 g9, pr (Sl

lon 3l o Blas 5 be-U asile (5,500 pglie slogy)
Loy aS ol b g cel be-3 5 be-17 51 e be-X oolgils
Slalas L aS o)ls 0529 gl oyl )0 gamiz pylie
D91 2o, YEIVA lacudigis cpl jo o Slee &l s

ol o s ccl wse 35 Less Daneshjo :pgu 09,8
99 4 S IV gl 4ol 0,8 (o )15 098
Ol ¥ Jeoz ulis 04 e igiy pl ;0 BCMV
SLROCIT olazs! 5516l L Daneshjcusgsy a5 ano o
polie 5 azly cdady ol G0 O jledy .l 00,5 b
ob‘y'L} g_)s_lm L;Lbu) a5 Cowl ool ools uLm.: el BC-3
sle Sty oy e be-u L | o5 jsmi> 90 DC-X
S’ (Vandermark & Miklas, 2002) aws j5, 1, coglie
BCMV 4y i ol e 25Ty 6t arss i
ol 5o 0 ,Sdee Ol pss .l BC-3 pglie o5 oglls e yo
Sl G yition eadalllas slacais) S ()0 w9
B (Mo, 07/YY)

85 8 09,8 (ml 5 oS (69,90 LS ie ke 09,5
b BCMV 4 5455 ol 28Ty .09 Cardinal Cossi
A5 oo ateine ¥ Jgaz o ools ausis e 1Y g0l
el 00,5 5k sle| SBDS [55el L Cardinal g5 a5
Lol il o BC-12 aglin o3 g5l sy ol 5o & keay
olesan BOX oolgls slagys il o,Lil S a5 jsbolon
S (Gl g s o 1) (Seglie sla STy wiil oo
L esdsi ool a5 bl ansly ol pon DU L | slagy )
4 0,5 Glgie Gl se wewl 00,55 3k oy SWI13 55kl
be-U —olazsl e o5 osly Cardinal o se35 Yoz
D91 do VAN Cdgiy ol o, Sles Ol s ol oo

Cran75,) o ez Jolds 09,5 (ol iy 09,5
aS a2 o lis ¥ Jsa> .ol (Pinto, Naz, WA8563-3
shls s tailes Sl slowl SWI3 55T L lacsgis o
Wl oy |05 5308 590 1) (s)le @adle w1 5
BC-X 03lgils oy Lie pslin slany Ly aS 55 adly i
Sl yen (Strausbaugh et al., 2003) 545 ol on
s 25 oo )5 BOMV slasls blis 5 lesies | o5 o
Black root a5 A_Askrﬁ 392 OL; 3 wl.w}‘jjs J._Slg
(Collmer et OO;GA oLi.f 5}.9 u.CLJ LJLQJ 9 05,‘.4‘59 o.).z..cb
BC-X oslgils slacys b o5 opl 5145 5,50, al., 2000)

(Day, ool s (talS olS ;o wgpg o515 g edd wgng

V#¥
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Gl me Dglis K0S, L laeg 5 ol 5l plaSme Lol 105,
Ll aS olaccdss) N0 awlie ;o (F Jguz) auila
So 3 wing BC-17 L be-3 slagys 5 So Bl o | 5
(B) 985 51,8 K00 (29,5 50 ol (Bl s (A) 095
s WIEY (A) Jol 09,5 (sl 0 Sloe Ol s w0 (1:S0ke
ol ¥ Jgur mls el Cewsas FY/IAY B) £9d 09,5 &lp
Sl Sl om0 5 90 ol (1 SKle OS] aS was oo
5150 0, Shee 8l 0 & Le 4y (P-value=0.001)
FsSesl o5 ol a5 placss; s BCMV (g
5| eS 6yl ine jsbasy wiing bC-17 L be-3 slap
I o L polde 05 4355 8 93l aS ailb e olacadsi)
sLlai S el be-1% 4 be-3 sl 5l S b slesa
Caglin sl (55 oS 5 e 85 ke o oS saste
sloos 3l e bl (5 oS3 BCMV slaolss 251 il 5o
Strausbaugh et al., 2003; ) o_ib bc-12 L, be-3
.Makeshimana et al., 2005

S 5 &Ll MCD4012 3¢5 « suzrlog) 09,5 5o
Ol |y 0, Shos Slids liee 258 5952 DC-B 5 1 55
D81083 3555 50,8l ngd 09,5 15 (a—o,0V V/VA) ls
Ol oy eSS 3y (ao DV YIYO) Goli g (ao ,oABA)
Ghlo g0 12 5 adeiy 90 ol oy lad |y o Slee &l s
553 8hee Slds Gliee (7S W09 DC-3 5 | 55 S
(0—0,00/7Y) WABS528-9 595 4 bgspe dutslug) 04,5
25055 (nl 00 DC3 51 &jsoa 55 Gl S 5 a5 0
Ao 2 45 S99 S VAL O Gl daqadsis S o
ol oy Shas @lynss Gl cusls 1 be-12 g be-3 (3
Al g (0004 0) 0 B 55 a3

onl 4 abls Clg> aJl (Collmer et al., 2000) oS ol
Lvgin cowl g i oSS Oladllas el (s go40
D91 2o WYV/AY 05,5 pl slocusgly o Sles Ol poss

5 WARBS563-2 s WAB563-4 sla i intd 09,5
e BCMV & sy opl (maSTly .ausd )5 138 09,8 oyl
'.a_cjl.cbo J_:‘yb_ou LS»L@(.:A_: | U) aS Sl 00l ools ULW.’
slayd 5l (Ko b (sl g wled sbu| BEMV ade oulis
Gl 00005 Latin Bk 5l .00,5 alea DC-X solgls
o=l 4 azg5 L (Collmer et al., 2000) ws ol glie
Ol o Seaglio S Cgr 45 0,5l Gl o0 Ll
BC-X solgls slacyy 5l Ko S5 L o3 Yl s g3
Ol yss bagie ol 00d ol yen (DC-17 5 bC-3 j5a)
D93 2o, 3YY/EF 09,5 pl slocias; o ,Slas

o=l o aS sl ey Lo 11805 5gis :pdd 09,8
5 99 (shre sl ol sl 1Yl s3] 285 18 09,8
g5 om0 saoanlive Caaglie coplpli a8 oo anls
bC-3 )5 a5 cutls 4y il atdl o) o Slaiay ilate
(Kelly et al., 1995) s ls Sesbiwg! 510612 5 55, 5
3l aS 090 (Ao, 0/ 0) @S gl (pl yo o ,Sles Ol s
Gl az g5 BB Ll oyl

P b Leg) alito (b 09,5 3 ;Xlos Ol puondl dny Lo
@A}L:.:ej °9)—f Lg‘)._: O)._S.Lo.c u‘)_.u..:u wi’LAA
aoSYVIAD o 8lug) 5 o, 155 apisling) cho,oF V/PY

L9035l LBCMV (Sogll 5 Jlo i Ll b 0 L) iliizko (509 5 3,5 &l pudi (5Silen sy o —F Sy
Table 4. Mean comparison of bean different groupsfor yield variation in normal and BCMYV infected conditions

using t-test
4oy o o134z 8 RS t P_value
Comparison df Mean
Chiti-Red 3o 3- o> 14 Chiti 41.33 Red 27.95 1.35 0.200
Chiti-White s b suz 16 Chiti 41.33  White 30.66  1.19 0.250
Red-White  obuwr 0,8 14 Red27.95  White 30.66 028  0.787
A-B 23 A 17.62 B 42.82 3.93  0.001

I s babal, 5o e ol 5o a5 Wog DC-12 Cslie 05 sl
Ot S 99 30,8Ld 095 4 by e w5 DC-3 4

2 . . .
1995 BC-17 ()5 4 bogy o a2 505 oy 2 8590 slBL)

VPO

polie Loy i 5l gy 9590 slacaisis (IS j5ba
Ao )0+ e il )8 e mhw 0 BCMV 4
deo,0h g BC-3 5 ol oo oFF 5 gl Lacde
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s Local Khomein slacigs ;o saz sglie 5 LS 5
S35 (b sl 40 sdnliwwsds mls ulwl ) Capsoli

ASb asls

& Sl
Sl Bl ialasl 055 55 as 5o 5L Jdowy
20,5 o

5 (Cardinal) sozlog) 09,5 odgiy S Ll a5 5ba
59555 O sl (VA 0) wdslag) 09,5 iy S
WSl 1 55 ol e Byl 09,5 slacsss 5l Sogen
(Y Jguz)
(5,5 D81083 (. .2) MCD4012 slac iy
o951 5o Ked (i) 11805 5 (aiw) WAB528-9
G Lgdl o ) Sae Ol s g aoly lid saie 1Sl 1Y
92§ omb Sl gl o Lacdei) 4y a0 S
BC-3 51 55 w5 5 ol (S byl Geien
Strausbaugh et ) a Lisee slas)li5 julul a5 witis
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Abstract

In order to determine resistance genetically potential of some bean genotypes to Bean Common Mosaic
Virus, two separated experiments in randomized complete block design with 25 genotypes and three
replications was conducted in IAU Shiraz Branch. The first experiment and the second one were performed
in normal and BCMV infected conditions, respectively. Plants were inoculated in cotyledon leaf and first
triple leaflet stage in the method of mechanical using carborundum powder. After 21 days, the first
inoculation, sampling for PTA-ELISA test was done. According to the results, the genotypes that have | gene
and at least one of the bc-3 and bc-12 genes showed less yield decline in BCMV infected conditions than
other genotypes (p-value=0.001). The least yield variation was relevant to WA8528-9 genotype (5.67%)
which containing of | and bc-3 genes. Among the genotypes, only 11805 had all of three (1, bc-3 and be-12)
genes. Yield variation of this genotype was 9.05%. Evidences have shown that 60% of genotypes had I, 44%
had bc-3 and 8% had bc-12 genes, respectively. One of the other important results of this research was
negative reaction of two genotypes (Local Khomein and Capsoli) to ELISA test. These genotypes were
devoid of each three resistant genes, whereas yield variations of them were low in BCMV infected
conditions. Existence of new combinations of genes are possible in Local Khomein and Capsoli genotypes,
so these genotypes should be considered specially.

Key words: BCMV, Bean, SCAR marker, Yield variation
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