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Introduction

Given the projected population of nine billion by the year 2050, and despite the increase in crop yields, concerns about
food security still remain. Among various agricultural crops, legumes play a significant role in providing human food.
These plants have high nutritional value and are the most important food source rich in protein (11 to 32 percent)
(Schoonhoven & Voysest, 1991). An appropriate combination of legume proteins with cereals can alleviate malnutrition
and amino acid deficiencies.

Materials and Methods

To regenerate and evaluate certain traits of the accessions in the bean (Phaseolus vulgaris L.) collection of the Khomein
Bean Research and Education Center, an experiment was conducted over three years. A total of 720 bean accessions of
pinto, red, and white types from the Khomein bean collection were planted using an augmented design. The number of
blocks varied each year depending on the number of planted accessions: in the first year, the accessions were planted in
19 blocks; in the second year, in 14 blocks; and in the third year, in 12 experimental blocks. Each spring, after land
preparation, furrows and ridges were created at 50-cm intervals, and the seeds of each genotype were planted on two rows
of two meters. Plant spacing within the rows was set at 50 cm, and one unplanted row was considered between each
experimental plot. To determine block uniformity during data analysis, three check varieties were used: the pinto bean
cultivar ‘Kousha’, the red bean ‘Ofogh’, and the white bean ‘Dorsa’. All required agronomic practices—including
irrigation, weed control, pest and disease management were applied uniformly across all blocks. Data were recorded for
days to maturity, plant type, yield, and hundred-seed weight. Lines with a visual damage scale of less than 2.5 were
considered resistant; those rated 2.5-3.7 as moderately resistant; 3.7-4.6 as moderately susceptible; and 4.6-6 as
susceptible. For quantitative traits, descriptive statistics, including arithmetic mean, dispersion, range, variance, standard
deviation, and coefficient of variation were estimated. Excel and SPSS software were used for data recording, analysis of
variance, and chart preparation.

Results and Discussion

The results showed that the genotypes under study exhibited variation for the measured traits. The greatest amount of
variation observed during the three years was related to grain yield, followed by hundred-seed weight. One of the main
objectives of establishing gene banks and collections is the conservation of plant genetic resources and the utilization of
storable materials in breeding programs through the use of their desirable genes to increase production, either directly or
indirectly, under various biotic and abiotic stresses. For selecting desirable bean accessions, traits such as yield, earliness,
marketability, and plant growth habit are of great importance. Based on the seed yield and maturity period of the genotypes
over the three years of the experiment, a biplot of these two traits was used (Figures 1 to 3), and the accessions with
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above-average yield and early maturity were selected. The characteristics of the selected genotypes for each year are
presented in Tables 8 to 10. The greatest amount of variation in common bean has been reported for number of pods per
plant, yield, and hundred-seed weight, and this variation contributes the most to the development of high-yielding
cultivars. In addition, pod number per plant has high heritability, and this trait is influenced by factors such as the number
and size of leaves on the plant. Because of its positive correlation with yield, it should be considered a key criterion when
selecting high-yielding plants (Dargahi et al., 2008). Similarly, Ashtari et al. (2020), in their evaluation of the tolerance
of several promising bean lines to the two-spotted spider mite under greenhouse and field conditions, concluded that the
Dadfar cultivar and line 31286 exhibited higher resistance indices compared with the other genotypes, and they
recommended these genotypes for cultivation in the region. These findings indicate that it is possible to identify mite-
tolerant genotypes within bean populations, and that this trait can be utilized to reduce dependence on chemical pesticides.

Conclusions

Based on the results obtained from this project during the restoration and evaluation of part of the accessions in the bean
collection of the Khomein Bean Research and Education Campus, a total of 64 accessions with above-average yield and
early maturity were selected over the three years of the project. These selected accessions will undergo further detailed
evaluations.
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Table 1— Analysis of variance results for block uniformity for the evaluated traits bean genotypes in 2021-2023

©larye eSSbe
byl 2y90 S Meab of squares
Evaluated traits vas Jlw VFer Jlw VFey Jw
Year 2021 Year 2022 Year 2023
uf'\:‘.“") 4 }5). 18.6" 8.3ns 9.7
Days to maturity
(&3 2 £5) &b 2Shos. 2303.1™ 11195.9" 14859.8™
Yield (g.plot™)
b o 2,17 10,20 116"

100-seed weight




VP8 Jol dows o) o)kl VY ads oyl ml Olgas sla g}y 4yl #

ole (5 Jgin) W50 angi |y IS @l 5l auo )3 £V/A go02ce
Ola o (Jole oyl )5S 5,8 an g |y s 5l aops YO/5
cshole e culims VL s Al Ve g 9 (S 090
ol 3 9 g A g |y Olyuss a0 )d YEIY 56 pgd Jale aidg
Cute ul )b cn gVl s 4l 5 Slos 5 &5 d Slio (als
e GRS Ol (S 090 GRS sl il widg Jele
Olyie Al Ve g (Rl sl b g ol ol Jol Jele bl
25 Spge Jgl Jole pluly Cue 155

5392 (V' ) 029 s g2 a5

o2 o Sl9l @395
b sr0 2090 (el G o gl gl ioyd B Jgs
3o YAIY (ialesl (lpal Jlw aw (b )3 e o ol
o Sl a3 A (¥ ) oy gy ud (5110 Lnceesiyis
s 1o )5 FF/A 5 (V cod) oobias] (g0,

o byl g ool Glie e 5 Clio (ga0g)S glatoas
Caod| sl cpiren 5 aodly S il ool o ol 51 G
ol slradlse & & o0 wi S i laeg)S 0 &S olb e
2 adlie 93 a8 ol s Lol sladdlie 4 & o0 pols ad pb]

ITAQ Jlw 5o Wy sla Cuigis byl 3)90 Olho dmogi Hlof -F Joun
Table 2— Descriptive statistics of the evaluated traits bean genotypes in 2021
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Table 5- Frequency percentage of plant type bean genotypes over the three years of the experiment
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Table 6. Results of factor analysis in bean genotypes for genotype traits
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Table 7. Characteristics of clusters in bean genotypes

) s Y Suwds Y s
o Cluster 1 Cluster 2 Cluster 3
Traits il B Sl o FeSle Bl g 5 0nSle I e
Deviation of total Deviation of total Deviation of total
Mean Mean Mean
average average average
e U)'”_ 90.14 -1.8 91.7 -0.01 92.9 1.2
Days to maturity
©o o 2.4 195 15 -25 2.4 20
Plant type
(%) 4151+ - 0 28.6 -14.3 36.4 8.9 355 6.38
100-seed weight (g)
(03 2 p5) abofles o) o 95 525.1 -1.39 912 713
Seed yield (g.plot™)
Ly scuisij 40 badigd Olaswin -V Joua aoldl
Continuation of Table 7. Characteristics of clusters in bean genotypes
¥ yls O s 5 s
o Cluster 4 Cluster 5 Cluster 6
Traits Sile IS oSSl 51 Gl ol Sile JS (eSle I Byl Sile JS oSle 1 Gyl
Deviation of total Deviation of total Deviation of total
Mean Mean Mean
average average average
e b
) 5y 100.4 9.4 110.1 19.9 96.6 5.2
Days to maturity
Oy o 2.7 35 2.4 20 2.3 15
Plant type
(p5) >3- g 51.7 54.7 39.9 195 30.3 -10.2
100-seed weight ()
(03 2p5) wboslesyeg e -13.9 11535 116.6 2379 346.7

Seed yield (g.plot™)
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Figure 1- Biplot of yield and days to maturity in 2021



VP8 Jol dows ) o)los VY ads (ol ] Ol gld gy 4oyl Ve

Yield

2500 I o0
214
o
2000
75
Iy
- 176
1500 168 101 o o
- o] o 2510018? 153 31 105
e 235 gy 279 224 277 BS =
> O y4p D25 8 UT1311520 278 o o = 83095 79
174 o - 134 260 o880, 2 015019243 4115450 1190121
1000 g O o 1552820 930066

1940, 0 4350222
opq 21 001 24 39701981?5 21757 o °
01361993822@3&-\”90 ?9ﬂ?0ﬁ4 ST 350 247

Bg@E 0%%1 oo 225 00 o274
180 20 % éﬂg

0028181 503 o
=5 opg "° 120 41?? of o
500 129 @1 823% 38 167

eso 02?‘14111%609 133 115
21522507 g ':EJ 173 210151

LAM

8o OFqqpefa0 111 8° 2822 3

994144 96 s
D—
I I ] T [
70 &0 a0 100 110 120
R9
V¥ ee Jlw jd (S, 5593 9 3,50s adybgd Jlages -Y S0
Figure 2- Biplot of yield and days to maturity in 2022
28
o
1250
L] 40
o] 0
183
a7 117 42
1000 o 1280 74 © O g 114
94 | O9958598 g © o
111 00 |0 00 O 14 128
0o, 12“ olBato1 181 o O
Og3 8
— 143 13‘1E o 0 56
n ; 015 250 o000
77 09 ’20049 2 o s
102 148
C 182 10 20 75 10 _ o 22 130
5001 167 169% 1?9 8o00 37y d¥o gy
1452 Q19274 B3z 78 3959 o
00 O o 156
137, 123290 & 405 108 168.26 O 01??
= oo 151 o 9, . 160
140 116 178
162 173_© 23
157¢ 0 Oos o -
175T152 350 o
124
D—
I I ] |
&0 el 100 110 120
R9

¥ Y w43 (Sawwy 0595 9 3 Sdos ad,bgd 413505 - T S
Figure 3— Biplot of yield and days to maturity in 2023



VY ... owoy (Phaseolus vulgaris L.) slug) awdle)) oyaumsdS Glio b5, g sbal (g il g (gow!

WA Jlo 2 lgl (5l Syl Olasuio A Jgsa
Table 8- Characteristics of selected bean genotypes, in 2021

5 lod &S O les whde o oS s Sy Yoo 038 &13 >, Sl &y

R e &1 93 (5,6 Genotype  “% (o) (eS) ey (eW 3eS) Ly
Row Genotype  Two-spotted spider code Plant Maturity  100-seed Seed yield Bean
No mite damage scale type (days) weight (g) (g.plot™) type

1 56 3 KS31147 1 84 50.8 575 s
Red

2 132 3 KS31119 2 82 26 482 s
Red

3 162 2 KS31110 2 89 28.4 566 s
Red

4 175 4 KS31103 3 84 308 710 s
Red

5 185 4 KS21275 1 87 31.4 599 i
Pinto

6 192 4 KS31114 2 87 25.6 530 »or
Red

7 209 4 KS21270 1 80 29 560 i
Pinto

8 218 3 KS940008 3 86 255 510 s
White

9 224 2 KS940082 3 89 28 592 s
White

10 229 3 KS31233 3 86 26.4 503 s
Red

11 242 4 KS21203 1 86 44 580 o
Pinto

12 246 3 KS21182 3 89 50 510 o
Pinto

13 252 4 KS21233 2 84 34 510 o
Pinto

14 255 3 KS21219 2 87 47 550 i
Pinto

15 259 4 KS21218 3 85 454 520 o
Pinto

16 264 4 KS21212 1 89 32 690 i
Pinto

17 266 4 KS21211 1 85 44 745 i
Pinto

18 268 2 KS31236 2 86 24.5 530 s
Red

19 271 4 KS21214 3 89 44.8 860 i
Pinto

20 280 3 KS31224 2 87 24 520 s
Red

21 306 4 KS21223 2 89 32.8 540 i
Pinto

22 312 3 KS940004 3 89 36.8 780 S
White

23 366 5 KS21188 1 89 38 1130 i

Pinto
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Table 9- Characteristics of selected bean genotypes, in 2022

5 lod S O ylws wlido VS e Sy Yer 039 4l 5 Sdos

3 o SIS 92 o, Genotype  Plant (3,) (pS) &ils (M 2 08) &S
Row  Genotype Tvs:o-spotted spider code type Maturity 10.0-seed Seed yield  Bean type
No. mite damage scale (days) weight (g) (g.plot™)

1 21 3 KS31268 2 81 35.6 815 7
Red
2 61 3 KS21126 3 89 36.8 830 =2
Pinto

3 66 3 KS41122 3 89 352 1000 White i
4 71 4 KS31252 2 82 23.6 850 7
Red
5 84 3 KS31155 2 81 23.4 470 7
Red
6 93 4 KS21112 3 88 4222 920 =2
Pinto
7 134 3 KS31303 3 85 27.8 1000 7
Red
8 142 2 KS31297 2 80 27.4 1050 7
Red
9 155 2 KS31287 2 80 36.7 900 >
Red
10 164 4 KS31275 2 78 20 940 7
Red
11 168 3 KS31294 3 83 28.7 1355 >
Red
12 174 4 KS31289 3 80 25.6 1000 >
Red
13 185 3 KS31310 2 88 26.2 1000 7
Red
14 191 4 KS31298 2 84 29.8 1165 ;"fds

e

15 197 3 KS41147 2 87 326 790 White s

16 204 4 KS31288 1 76 29.2 800 ;"fds
e

17 206 2 KS41142 1 81 34.4 870 White i
18 209 3 KS21408 1 84 29.5 795 =7
Pinto
19 219 3 KS21381 1 82 415 805 =7
Pinto
20 228 3 KS21395 2 88 438 1050 =7
Pinto
21 234 5 KS21376 2 81 372 865 =7
Pinto
22 235 4 KS31295 1 80 273 1175 7
Red
23 254 3 KS31305 2 86 24.8 840 >
Red
24 279 3 KS31293 3 88 256 1140 7

Red
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Table 10— Characteristics of selected bean genotypes, in 2023

8 ylowd &S Oyl wlido g5 S g Yoo o9 4l 5 ,Sdos &9
oy e (3,) (@5)ails (M ppp5) g
Row Genotype Two-spotted spider code Plant  Maturity 100-seed Seed yield Bean

No. mite damage scale type (days) weight (g) (g plot™) type

1 5 4 KS21440 1 87 36 630 i
Pinto

2 30 2 KS21447 1 84 36.8 640 i
Pinto

3 33 4 KS31354 1 88 22 670 s
Red

4 52 3 KS31345 1 86 21 850 s
Red

5 53 3 KS21449 1 89 40.7 660 i
Pinto

6 85 3 KS41249 2 88 28.4 600 oo
White

7 89 3 KS31242 2 87 26.8 1100 s
Red

8 94 2 KS41247 2 88 36.8 900 oo
White

9 97 3 KS31330 1 85 22.8 1000 s
Red

10 107 2 KS31337 3 85 34.6 680 s
Red

11 109 3 KS31331 2 88 27 600 s
Red

12 111 2 KS21457 2 85 446 850 il
Pinto

13 120 3 KS41246 1 89 43 900 e
White

14 121 2 KS31327 2 87 23.6 650 s
Red

15 129 2 KS41251 2 89 32.2 820 s
White

16 143 3 KS41256 2 88 25.6 800 S
White
17 146 3 KS41237 2 87 35 700 S
White
2 gy 55 &S ¢l (Schoonhoven & Voysest, 1991) Co
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