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Extended Abstract

Background: The faba bean (Vicia faba L.) is considered one of the important legumes and is
cultivated as a source of cheap protein. This plant is very suitable for agriculture due to having
suitable agricultural characteristics, including nitrogen fixation and the possibility of being placed
in crop rotation with fall crops, especially cereals. Bean plant fodder can also be ensiled pure or
mixed with cereal plants. Therefore, studies on the genetic diversity of this plant help breeders to
identify the genetic potential and capacity of different cultivars, as well as to find out the
relationship between different traits with fodder and seed yield and determine the most important
morphological characteristics affecting yield.

Methods: To investigate the yield and related traits of some low-tannin fodder genotypes of faba
bean, an experiment was performed based on a randomized complete block design with three
replications in the research field of the Gharakheyl Agricultural Research Station (Mazandaran
Agricultural and Natural Resources Research and Education Center) in 2022. The treatments
included 11 bean cultivars (nine low-tannin bean lines from ICARDA along with a low-tannin
control variety (Mahta) and a tannin-rich control (Shadan) from Iran). Each genotype was
cultivated in six lines of 6 meters. The distance between the rows was 60 cm, and the distance
between the plants on the row was 8 cm. The seeds were sown by hand at a depth of 5 cm in the
soil in November. From the time of planting to harvesting during agricultural operations,
necessary notes were taken at different stages of growth and development. Analysis of variance
(ANOVA) was performed on recorded yield data and yield components, and the mean of
treatments was compared with the least significant difference (LSD) method using SAS 9.0
software. Bean genotypes were grouped using cluster analysis based on Euclidean distance and
Ward's method. The correlation between traits was calculated by Pearson’s method and stepwise
regression analysis using SPSS 18 software.

Results: The results of ANOVA for the data showed a significant difference between the broad
bean cultivars in terms of leaf dry weight, stem dry weight, days to germination, fodder dry
weight, seed yield, leaf fresh weight, pod dry weight, fodder fresh weight, and the harvest index.
The mean comparison of traits showed that the Mahta cultivar produced the highest value of grain
yield (5.24 tons/ha) and the highest value of fodder dry weight (8.19 tons/ha). The highest fodder
fresh weight belonged to the FLIP03-07FB cultivar at the rate of 35.76 tons/ha, which was not
significantly different from the Mahta and s2008-033 cultivars. The highest values of stem dry
weight and pod dry weight belonged to the Mahta genotype (2.69 and 3.73 tons/ha, respectively),
and the highest leaf fresh and dry weights belonged to the s2008-033 genotype (7.20 and 1.78
tons/ha, respectively). Cluster analysis placed the studied genotypes into three groups. The s2008-
033 genotype was included in the first group. This genotype showed the highest values in most
of the studied traits, and in some traits such as the harvest index, fodder fresh weight, and grain
yield, there were no significant differences with the highest values of the genotypes. In the second
group, there were five genotypes WRB1-5, WRB1-3, Shadan, s2009-167, and Mahta, and except
for two harvest index and grain yield traits with high values, they were in an average condition in
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the rest of the studied traits. In this group, the Mahta genotype showed high values in most traits
and was placed in the same group with another Iranian genotype (Shadan) with a high harvest
index. In the third group, there were five genotypes BPL4104, s2008-034, FLIP03-07FB,
ILBxZV-1509-39, and s2008-96, which showed the lowest values in most studied traits. The
correlation analysis showed a positive and significant relationship between grain yield and pod
fresh weight, and a positive correlation with the harvest index. There was a positive and
significant correlation between fodder dry weight and fodder fresh weight, leaf dry weight, stem
dry weight, and pod dry weight. Regression analysis showed that the harvest index, stem dry
weight, and leaf fresh weight were three traits that entered the regression model of yield and could
justify 0.97 of variances.

Conclusion: In the case of targeting the seed production of the studied cultivars, cultivars with a
higher harvest index than the other cultivars that can produce more biological mass should be
included in the selection program. However, cultivars that produce more fresh and dry weights of
stems, leaves, and pods should be selected if the goal is to produce dry fodder from the studied
cultivars. Among the genotypes studied in this experiment, Mahta, FLIP03-07FB, and s2008-033
genotypes have the highest mean values for traits related to fodder dry weight, the highest values
of fodder dry weight, the highest values of grain yield, and the acceptable level of the harvest
index. Accordingly, these genotypes can be used in breeding programs to increase yield and
fodder production.
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Table 1. Names and origin of faba bean genotypes for evaluation

(origin) Lise (Names) 5955 pb No. (origin) Liwe (Names) cusgj pb No.
ICARDA FLIP03-07FB 7 ICARDA $2008-96 1
ICARDA ILBxZV-1509-39 8 ICARDA s2009-167 2

Iran Mahta 9 Iran Shadan 3
ICARDA 52008-033 10 ICARDA WRB 1-3 4
ICARDA $2008-034 11 ICARDA WRB 1-5 5

- - - ICARDA BPL4104 6

_ ) o _ oialeil )3 syl 250 Claio uilly 4528 Y Jgoa
Table 2. Analysis of variance of evaluated traits in the experiment

SOV

PLH NPP NSP FLW FSW FPW DLW Df s gibio
46.15™ 22.30™ 0.312™ 1.50* 11.36™ 13.45™ 0.134** 10 G595 Genotype
36.48™ 99.84** 0.602* 10.97** 3.75™ 3.71™ 0.022" 2 S5k, Block
38.95 13.04 0.181 0.718 5.98 9.208 0.04 20 s Error
7.10 15.43 10.94 15.28 29.87 19.04 14.87 Oyt oy CV%

Dsime p 9 o) 0 ) Jlain] o j3 by pze OB s ey 1 o *
™7, ™: respectively, significant difference at the probability level of 1 and 5 percentage
.DLW WSS Sy 59 FPW i3 G 59 FSW :y5 dBlu (59 FLW 15 Sy 59 NSP :Lé.Mﬁ 5 &l slaas NPP iy M olaws PLH gy .&LAJ“)I
Plant height: PLH, number of pods per plant: NPP, number of seeds per pod: NSP, fresh pod weight: FPW, fresh leaf weight: FLW, fresh stem weight:
FSW, dry leaf weight: DLW

otalel > () 2)50 Slaio uily)ly i —Y Sz 4ol
Table 2 Continued. Analysis of variance of evaluated traits in the experiment

Oyt 2lie S.OA Df HI YLD DFW FFW DG DPW DSW
G595 Genotype 10 0.005* 1.35** 3.40%* 38.61* 1.65** 0.504* 0.40**
), Block 2 0.0002" 0.64™ 0.05™ 7.59™ 0.12™ 0.48™ 0.076™
3 Error 20 0.0025 0.315 0.48 9.35 0.32 0.23 0.145
Olyuss i CV% - 8.92 12.87 10.69 10.13 7.59 15.58 20.89

I x5 000 5 ) Jlain] paw (3 )b gime M) o5 gay ™ 4 F
** * 1S: respectively, significant difference at the probability level of 1 and 5 percentage

DG 10 jaw b 59y DFW iadgle Sis 59 FFW tddgle 5 59 HI il yy (asls YLD il 5,Slas DPW :Suid BMe (59 DSW 1 Sid dslo 39
Dry stem weight: DSW, dry pod weight: DPW, grain yield: YLD, harvest index: HI, fresh forage weight: FFW, dry forage weight: DFW, days to
germination: DG
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Table 3. Mean comparison of the Faba bean genotypes by LSD method in terms of evaluated traits in the experiment

HI DFW FFW YLD DG DPW DSW DLW FLW 55 Genotype
Ohowe  BB®  Bae  aew  Ta  sogw  Ta¢ 1w amr FLIPO3-07FR
0.50° 6.16c0r 24.90¢ 3.40° 6.66 2.912%¢ 1.69% 157® 5,040 ILBXZV-1509-39
053 8.20° 31837 5.24° 633 373 269" 176" 5.80%° Mahta
0.55 7.30 33.90 487 8.00 3.32 2.19 178 7.20 $2008-033
0.56%¢ 5.70¢1 27.76% 3.88% 7.33® 2.68™ 1.67% 1.34% 5.33% $2008-034
0.63° 4.909 25.30° 457 8.00° 2.25° 151° 113 4.66° $2008-96
0.57%¢ 6.76% 32.00% 4842 6.66% 3.16® 2.02% 158 6.212 $2009-167
0.60% 5.431 28,53 4,230 8.00° 2.90%¢ 1.54¢ 1.30% 5.61% Shadan
0.63° 5.83%1 29.860 491 7.33® 2.99%° 1,550 1270 5.38" WRB 1-3
0.60% 6,53t 33.80% 4,97 7.00% 3.3 1.82% 1.43 5.70% WRB 1-5

dry pod weight: DPW, grain yield: YLD, harvest index: HI

2,135,038 b gl gime M do > O Jlois] gaws j3 9 LSD 9051 31 o3kl b ctiyls S yitie By o JBlis g s y3 a5 oo Silio
DPW :Sid GMe 59 DSW 1 Suid a8l 59 DLW 1S Sy (yjg FLW 15 Sy (459 DG 10w U 5oy DFW :adgle Sis 59 FFW :adgle 5 59
HI scislyyy asls YLD :aily 5 Slas

‘I'_he_rfr_leansl, igifefach column and for each factor, that have at least one similar letter, according to the LSD test at the level of 5% probability are not
significantly different
fresh forage weight: FFW, dry forage weight: DFW, days to germination: DG, fresh leaf weight: FLW, dry leaf weight: DLW, dry stem weight: DSW,
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Figure 1. Grouping of faba bean genotypes based on yield related traits using Ward method and Euclidean distance
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Table 4. Correlation coefficients among the evaluated traits in the experiment

PLH NPP NSP FLW FSW FPW DLW DSwW DPW DG FFW DFW YLD | HI
PLH 1
NPP -0.187 1
NSP -0.033 -0.196 1
FLW 0.191 0.143 0.067 1
FSW 0.384 0.135 -0.048 0.935** 1
FPW -0.038 -0.209 0.320 0.347 0.151 1
DLW 0.432 0.032 0.402 0.709* 0.687* 0.093 1
DSW 0.546 -0.114 0.320 0.621* 0.629* 0.253 0.872** 1
DPW 0.313 -0.131 0.477 0.510 0.437 0.483 0.770** 0.746** 1
DG -0.096 0.191 -0.453 0.125 0.206 -0.161 -0.467 -0.421 -0.619* 1
FFW 0.325 -0.500 -0.050 0.482 0.464 0.436 0.289 0.319 0.565 0.035 1
DFW 0.475 -0.440 0.173 0.315 0.338 0.071 0.633* 0.616* 0.772** -0.449 0.734* 1
YLD 0.461 0.005 -0.192 0.549 0.540 0.608* 0.215 0.517 0.264 0.230 0.393 0.083 1
HI -0.101 0.033 -0.497 -0.121 -0.127 0.355 -0.702* -0.442 -0.511 0.676* 0.061 -0.532 0.518 1

oy B o ) Jlein] plaw 3 b dme M| (o5 yay *

059 FLW 15 Sy 59 DG :00d s U 59y DFW :ddgle Sid 59 FFW iddgle 5 59 NSP :3Me )3 &ily dluss (NPP gy, M dlawi PLH gy glis)l
HIE sl pasls YLD sails 3,Skes DPW :Kis GBYE (5 DSW its ailo (359 DLW K3 Sy (s FPW 15 GIE (55 FSW 15 bl

™ ™ significant difference at the probability level of 1 and 5 percentage.

Plant_height: PLH, number of pods per plant: NPP, number of seeds per pod: NSP, fresh forage weight: FFW, dry forage weight: DFW, days to
germination: DG, fresh pod weight: FPW, fresh leaf weight: FLW, fresh stem weight: FSW, dry leaf weight: DLW, dry stem weight: DSW, dry pod

weight: DPW, grain yield: YLD, harvest index: HI

b 3Slos S50 Slio sl pEARE (y90)5) 25 0 Joio

Table 5. Stepwise regression analysis for grain yield related traits

&)l sixe Sig. & gds Hladat ! s Coefficients
0.000 -21.361 -9.31 ol o po Constant
0.000 30.715 16.61 Cuslyy asls Harvest index
0.000 15.973 1.21 Suis dBlw 54 Dry stem weight
0.000 9.783 1.36 Suid Sy 59 Dry leaf weight
R2=0.97 YLD=-9.31+ 16.61 HI + 1.21 DSW + 1.36 DLW Regression model

Dry Teaf weight: DLW, Dry stem weight: DSW, Grain yield: YLD, Harvest index: HI.
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