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1- Standardised Area under the Disease Progress Curve

2- ICARDA 3- Day to Maturity
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1- Plant Height
5- 100 Seed Weight

3- Number of Pod per Plant
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Table 2. Analysis of variance studied traits in faba bean genotypes in Gorgan and Dezful
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Figure 1. Graphical display of data using a heat map in Gorgan
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Figure 3. GT biplot Polygon for grouping the Faba bean genotypes in Gorgan (a), Dezful(b)
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Extended Abstract

Introduction and Obijective: Faba bean (Vicia faba L.) is one of the most important multi-
purpose legumes with a wide range of adaptation, high nutritional value, medicinal effect and
biological nitrogen fixation. In recent years, the area under Faba bean cultivation has declined
due to the spread of diseases and other tensions, increasing production will be possible by
introducing cultivars resistant to biological and abiotic stresses.

Material and Methods: To access the field resistance of 64 Faba bean genotype to fungal
diseases and select suitable genotypes, genotypes were evaluated for disease severity in the
field, based on simple lattice design (8 x 8) with two replications in both Gorgan and Dezful
research stations in the 2015-2016 cropping season. To calculate the area under the disease
proaress curve (AUDPC), sampling was done in five steps from the occurrence of leaf spot
diseases. Combined analysis of variance and correlation analysis was performed for 10
physiological, morpholoaical, phenological traits and diseases severity. also conducted two
araphical multipurpose selection procedures GT biplot in combination with cluster analysis for
simultaneous improvement of quantitative traits and disease resistance in two environment.
Clustering of genotypes and traits traits separately in each experiment using Ward method and
Square Euclidean Distance were performed and the corresponding heatmap was plotted using
metaboanalyst 3.0 software.

Results: Based on combined analysis of variance, highly significant differences (P < 0.01) were
observed among the faba bean genotypes for agronomic traits and diseases resistance. Number
of grains in pod and 100sw indicated positive and significant correlation with yield among of
traits. Based on Heatmap graphical mapping assigned the faba bean genotypes into three and
four groups in Gorgan and Dezful, respectively. The different groups obtained can be useful for
deriving the genotypes with diverse features and diversifying the heterotic pools. The biplot
vector view indicates that there was a strong positive association between Number of seed per
Pod, 100sw and Plant Height with seed yield in two conditions. Correlation analysis confirmed
these results. It seems that Number of seed per Pod, 100sw and Plant Height traits can be used
as selection criterion for improving of seed yield in faba bean. Results of the GT biplot in the
present study indicated that G52, G56 and G48 genotypes were identified as superior genotypes
in Gorgan, and G47, G51 and G56 were identified as superior genotypes in Dezful.

Conclusion: Several genotypes were selected for potential use as parents, The G48 genotype
were recognized as superior genotypes regarding yield and traits related to yield and Ascot
cultivar can be considered as resistance resource to chocolate spot for faba bean breeding
program. G47, G51, G52, G55, G56 and G58 genotypes were chosen for further cultivar release
consideration.

Keywords: Correlation, Disease, Genotype by trait biplot, Heatmap


http://dx.doi.org/10.52547/jcb.14.44.131
http://jcb.sanru.ac.ir/article-1-1297-en.html

u;l>ls| ul:..\‘ou 5 Ggbuw Lo, o) aebld
A Y8 4355 ) oolil b ML glacuigs (63,5ee Cluogas o (S p a0 slacglon 4 Cuoglia b))

OB 2 ooy 290 i (pulul o ML (slacel (S0le dualio =) Camgey Joi>
Appendix Table 1. Comparison of the average genotypes of beans based on the investigated traits in Gorgan

[ Downloaded from jcb.sanru.ac.ir on 2026-06-24 |

had b l;'}) s .u_\;jm ﬂ:’)ﬁ;‘) “‘1 o slashs Bsls %&.:jl sauDpcch  SAUDPC (appc A
w85 Bl Sy B p (S () Gy 5 g (pesle)
\ VAD/D - Y/ YSAY/AD Veooffe Y/AA YEIVD VOA/VD YY/0¥ YY/50 YEIVD
Y VAS/ - ¥/ YYVV/OF aa/- Y/A-. YY/IvY NOY/ o+ YY/AY Yy/o¥ ARIINg
Y AL/ Y/¥o YAAY/YY o/ A AN VFY/YO ¥Y/-¥ Y/ - ¥./v¥
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\a VAY/D ¥ YYO/eo VFO/A- ¥/ A VO[5 Y&AA YAAY Yv/.5
¥A VAY/ /o B-AV/FA VS0 Y/AA AN YWY/ I3VRa% ArZAA IN7AR
¥a VAY/ ¥/ YYYAIAD VYO/YO Y/ VY00 VO¥/YA ya/ay ¥./¥. Yo/vY
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I YAS Y/vo AaYavird Yy/-- Y/o. YY/AY VFEIYO YV/5Y YV/0/ Yo/
£\ WA/ Y/vo YYVA/AD VFF/VO Y \Y/AY VFY/VO YAVY YV/0/ Y¥/va
£y VAD/D AL FIVY/-A SV« - Yo VWV VY. YV/EY ¥ /¥A Y&/0
Y YAD A Y¥eV/oF ARAVAYA Ariay Yo/ VOFIYO yv/o¥ YY/N . ¥VIVA
lad VAY/ A AARAVANS AV/A YY VY. VOV Y/ Y&IvY &0
mean VAQ/Y Y05 YVOF/¥ WY\E Y/As Y /Yf VYN YY/Vo YY/o Yo/y-.
Lsd5% YWY XY YAVIAY 1N A YI¥Y WY ¥ NED NYS
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Appendix Table 2. Comparison of average bean genotypes based on the investigated traits in Dezful
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es S g S gy @l WSS Gpell  SAUDPC  SAUDPC  SAUDPC
e O sk P g s s (mal) O s Al
i o (s
\ y¥a/a- Y/¥o VFFY/YY YA O/A+ W/YD av/ss vIYY N5 ¥/a)
Y VFY/ - AW VYYAIAD ay/e. ¥/50 VF/00 NS VI¥Y VIYA ¥/o¥
Y \O«/e e YIVO \ATAYY AY/D. o £loo OAA- o/oF VY Y/¥Y
¥ \OY/0- VYD YYD A/ sl50 WY/ INZAY Y/AA sIsY Yy
b VFA/D- V¥ VVY/ <A aa/-y £150 VAT YY/¥o ¥/-v £/a¥ Y/fY
5 VYo Y/00 FEVIYS ay/AY o/50 Veloo INAR YIvY ¥/a) v/-¥
\4 \FEID- AAW) ary/sa Veolow /Y. \Y/5e £./¥0 Y/AA o/oF YIYY
A \FAD- Y/e0 VOV W&l sIv. vio- SYIA- Y/EN Y/AA V¥
a V0«0 A YOA/5Y Voo VIY- a/b. aV/¥o ¥/-v ¥/F¥ Y/5a
). \0Y/0 Y/AD INEYAZd YVIEN 8 /.- AW of - o/-a YIVA
Al VFY/- A INCZAY av/o- LA \e/o- OF/A- YV ¥y Y/¥Y
WY VFY e /Y. WVAY/YY AY/Y - ¥/50 VA« £YIN- £y O/AY of -
W \FY/0- Y/A+ VSV VoSl 5l M- VA o/-a ¥IYo YIv-
A2 VFV/o- VA« avy/-A aa/n. i) WY/ AR Y/aA Y/aA Y5
Vo VFY/- Y/e0 WFF/YY AY/«+ Vio- VW SISO ¥/F¥ LZAN YIvY
\Y VFY/- e A AFA/ A Aefee ¥/¥- WY OAA- Y/oy of«- Yo
N4 VFY/- e A avy/-A a0/b. i) Vel Ay ¥/¥¥ £y Yo
A VFY/- e VIV VF-Y/AD AO/¥A ¥Iv- N/ Yo/A- Y/.5 AIAY Yy
4 VFY/- Y/50 /Ay INZAN £I¥o VW av/y. Y/ov [ANS A4
AR VFY/o- Y/A+ Ve a/5y a0/b. oA VoD a0/0. ¥IvY [NANY Yo
AR VFY/0- Y/50 ary/sa Yv/a0 £Iv. Y5 OV/A- oI5 sIvs Y/AA
Yy VY- Y/A- FAY/YY YV/¥Y ¥/A- WA INZAN ¥/A vIYY ¥/-v
Yy \FY¥/o- YIVD AR Yeloe A7) Vo /50 /20 ¥/-v 701 Yo
vY WY/ Y/e0 V¥ /YA i/ ¥I¥- Vel 7R ¥y AIYA Y/¥Y
Yo \FO/ - A SEYIYS AR AR Mo ¥v/5. Y/A slov Y/as
\td \Fo/o- X/ VY- IYY ANEY O/A- U ARVAYA ¥/-v MAid A7AT)
yv VFA - Y/ VANYS VeVED sl Vio- af/Fo YIS A YY
YA \FY/o- X/ INeZAY INTINS £Ivo VYoo AY/A- o/-4 (AN Y/EN
ya VFA - Yy YO/ ay/.y o/5- VN SO/ ¥IvY vio- YIVA
Y VFY/0- ¥/ \ATAYY av/ny O/A- Veloo £A/N\0 ¥/\Y LZARY Y/as
¥\ VFY/o- Y/y- avy/-A A+/AD ¥/a0 a/a. Y/ AN VAR YIvY
Y VFV/ - X/ AFY/¥ Y¥/50 ¥/A- /00 FYIY. ¥I¥¥ INAZN Y/¥Y
Y \Fo/o- Y/ FAY/FA Yo/« afee AV gt Y/AA [ZARY Yo
Y \FY/- A avV/Aay Ve£/AY ¥/o- MNo- av/ao Y&y VAR YIYY
Yo \FE/ - A WFF/YY Al SN WY/ OF/A+ Yo oloF Y/¥Y
\rd VFY/o- Y/5e WYY¥/5Y Ao/ ¥/50 A AY/A- Y/EN a/vY Yoy
v VFY/o- Y/A+ VY- a/vY a-/¥5 ¥/a0 \WY/Y SN Y/ o/fs YIV.
YA VFY/o- AT anV/Aay va/o¥ ¥/A- WY/ YN0 Y/5a [An% Yo
Ya VFY/- YIAD SYFIYY Ao/ Y/A- MNo- £\ YIvE vIYY Y/.5
¥ VFV/o- AR FAY/YY &Y ¥/\o a/A- £2I¥0 Y/IAY \ilad YIVA
\a! VYo YIVD AR /A Y/A- MNo- £YINO Yo [ANS Y/5A
\as \FO/- AR FAY/SA YA/ VIY. Ve/Ae INIAY Y/5 oI5 AN
¥y \Fo/o- AA) Vo AS[O¥ Ao o/s. VYA OF[A+ YIvY o/-a Y/IAY
¥ \Fo/o- Y/¥. avy/va vy/5o ¥/50 \o/a0 av/¥o Yy aIv¥ ¥/-¥
Yo \FY/o- Y/¥. avy/-A i ¥/50 VYoo NV Y/o/ £a¥ Y/o/
\rd \FY/o- AA) V- a/vY a¥/Aay ¥/o- VYA s5l5- Yo £y Y5
v \Fe/o- YIYo VF-Y/AD WF/YD A% /00 a0/« Yo AIYA YV
YA VFV/0- Y/-0 ARLYZATN VAIY - Yo X YA YIS [An'% Y/
¥ AT Y/¥. WY-/YA Wl ¥Ivy vIYa FAIYA YIVY A7Ans YIANY
o \F¥/o- YIVD VOSVIYY WAAY BIAY VW ONFO YIS (70} A7AN
[} \F¥/o- ¥/vo AAEAVANS YO/ i) ¥/A- VYV YAz i) Y/¥Y
oy \FEID - YA AALVVEN Vool sIf. Ve/a. ‘oA A48 AIYA VAY
oy VFE/ Y/V- asy/o¥ AARIAN o/o. Moo AR Y/IAY v/-¥ V/AD
o¥ AT YIAD I VeENY o/« a/¥o V¥/50 A7A0 Y/aA \AZd
oo VFo/a- AAW) AARAVANS AY/AY O/ Ve[S Aelde Y/5 Y/aA Y/
[ \Fo/o- Y/oo WEAINY WYY A1) vio- AYV/A- Y/.5 o/ Y/Y
oy VFY/- Y/A+ OYAAD ARMZAR 4 ¥/ IV YIVA YIv- Yo
OA \Fo/o- Y/oo Y/ IS4 ¥/o- vio- /A ¥/o¥ oloF Y/oy
o VEY e Y/¥. ARLYZATN AV A1) A vY/Y. y/as Natd YIANY
5 VEe /. AAW) asy/of SEIvY ONA \Y/o- SYIA Y/YY ¥IVY ¥/-¥
£\ ATRE AAW) VY- /YA VYY/A0 Y/o. O/ YA¥O ¥y v/as A
£y \FY/o- X/ VeSVIYY \YEIA- A% £l50 VY/A- YIv- 70} A48
Y VFY/- A ADOIYY £4/2) [YARY WY AY/Y - \iizd ¥IA YIS
¥ \FV/o- YIVD Y/« FelA- o/o- \F100 vy/o. \\7d Y/AA VYA
mean VFY/VO Y/VY asV/AY ay/AY o/ Vo/av £\/a5 Y/ alFy y/ay
Lsd5% Y/ AN WYEIEY a/A¥ \IYE Y/vo VO/VY JJARY A VEN
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