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Introduction
Faba bean (Vicia faba L.) is one of the oldest cuﬂated legumes,
temperate regions and high altitudes of tropical regions. Thiggerop likes wet
hot and dry weather damages its product; therefore, its sowiing date sh
heat, especially during the flowering period, does not damage it. In
environment can be any recommeRded management operation f

t is widely cultivated in
cold conditions, and
et so that excessive
f the field data, the
owing date,
ent Biplot
(GGE)) and PLSR (Partial least squar i ysis 0 data sets. The
i y multiplicative
ies using a sensory panel.

Materials and Methods

The present exprimen
with three replications in Soameser S experiment was sowing
date (11 November, 11 mb bruary) and the split factor was faba bean
varieties (Guilan ldrac “Barakat, Rei ). Evaluation of the effect of sowing date
was cagied out by a i E biplot and PLSR methods by GEA-R
softwareWA sensory taste in the fresh seeds of bean varieties

el was us

pods per plant, hun
sowing date was signifi
was also significant on a
significant interaction betw

seed weight, green pod yield, biological yield and harvest index. The effect of
t on all traits except stems per plant. The interaction effect of two factors
traits except days to germination and stems per plant. For traits with
two factors, the mean comparison of variety (sub factor) was carried
out at each level of sowing (main factor). Days to pod formation, plant height and pods per plant
in all varieties had a downward trend from the first to the fourth sowing date. Feiz had the longest
length of green pods and the highest number of seeds per pod in all of sowing dates. Mahta and
Shadan with smaller seed size had more pods per plant than other varieties. Shadan and Faiz had more

1 and 2- M.Sc. Graduated Student and Associate Professor, Department of Agronomy and Plant Breeding, Rasht
Branch, Islamic Azad University, Rasht, Iran, respectively.

3- M.Sc. Graduated, Department of Plant Protection, Shahid Bahonar University of Kerman, Kerman, Iran.

* Corresponding Author: sharifi@iaurasht.ac.ir

©2024 The author(s). This is an open access article distributed under Creative Commons Attribution

@ @ 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and
o reproduction in any medium or format, as long as you give appropriate credit to the original

author(s) and the source.



https://orcid.org/0009-0005-7220-9464
https://orcid.org/0000-0001-7630-9088
https://orcid.org/ORCID:0009-0009-8996-9355
https://doi.org/10.22067/ijpr.2024.86972.1084
mailto:sharifi@iaurasht.ac.ir
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

hundred seed weight compared to other varieties in the late sowing dates. The highest seed yield was
obtained in Shadan (431.65 g.m™?) on 11 November and the lowest yield was obtained in the Guilan
landrace (75.65 g.m™) on 9 February. With the delay in sowing, the seed yield decreased in Barkat,
Feiz and Guilan landrace, but in Mahta and Shadan, with the delay in sowing, the seed yield decreased
until the third sowing date, and again increased on the fourth sowing date. GGE biplot analysis
showed that Barkat, Feiz and Shadan had the highest; and Mahta and Guilan landrace had the lowest
seed yield. Also, Faiz and Guilan landrace had more stable yield in different sowing dates. Based on
another view of GGE biplot, the best genotype for first sowing date was Guilan landrace; for second
sowing date, Feiz; for third sowing date, Barket; and for fourth sowing date, Shadan and Faiz. In
PLSR approach was investigated the relationship between the dependent variable (seed yield, Y) and
the climatic explanatory variables (X variables). The results showed that the genotypes had different
responses to different sowing dates and also their climatic needs were different, so that Mahta, Shadan
and Barkat were more under the influence of temperature factors at the end of the growing season, and
Faiz and Guilan landrace were more under the influence of temperature factors at the beginning of the
growing season, as well as the amount of precipitationyand evaporation hole period of growth.
Wide temperature range (difference between high and lo mperature) a end of the growing
season has a negative effect on the yield of Feiz and Guih ndrace, whi temperature at the
beginning of the growing season has a positive effect on these genot on of the quality of
taste with a sensory panel in the fr “‘e among the

Conclusion

In conclusion, alth
n landrace and also its
superiority in the sensory pan i i i itute for Guilan landrace faba

eaction of the seed yield
of all five varieties to the sowing
According to the results@is st
1

g to achieve high yield.
ing broad beans in all five varieties was on
the 11 November‘({

in sowing, Feiz are more recommendable
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2- Multi-trait

3- Partial least squares regression, PLSR
4- Sensory Panel

5- Sensory evaluation
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Table 2- Analysis of variance of measured traits at different sowing date and varieties
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. Plant Numbe Numbe l! N . (o)
Sowing Variety Days to : r of f (&0 (G t
helght ro N ) arves
date pod seeds Seed Green Biologic index
formati (cm) length r pod yield  podyield alyield  (rario)
2 2 2
on (cm) (9-m-%) (9-m-9) (9.m-9)
A 106.66° 16.33® 17.93° 304270 46725  1050.10°  0.37°
Guilan landrace (1)
f’* 108.00™ 3.86° 0.40% 5.47% 19.80° 387.15° 471.70° 1159.67® 0.33*
LY Baral Aat{ ) ‘1
11 - 1‘3" 35.26° 5.80°% .00° 140.00° 409.40% 504.55° 987.90° 0.417
November Fei \
Shatdan (4 109.3‘ 147.53° 3.46° 0° 115.00° 431.65* 553.55% 1294.95 0.33*
Mal:;: ) 114.00° 3.80™ 27.00° 110.00° 407.40° 529.55° 1199.72%® 0.34%
1 12.46° 2.33° 9.20® 153.00°  269.67% 311.50° 757.39™ 0.36™
) 2 20.40° 5.53? 6.80° 147.10° 311.73° 354,22 685.30° 0.52?
AL
11 3 23.60° 6.36° 7.60° 167.80° 391.60° 512.82° 950.52° 0.41°
December
4 110.33° 13.93° 3.86° 11.40° 99.10¢ 297.08° 392.49° 868.64% 0.34"
5 106.33® 14.86" 3.86° 12.33° 92.20° 232.65° 313.10° 761.84™ 0.31°
1 92.00%® 9.33¢ 2.40° 413° 41.00° 92.56° 112.14° 323.96° 0.28"
2 88.66° 16.20° 4.86° 3.60° 40.33° 284.80° 403.17° 599.86° 0.47°
>V
10january 3 97.00%® 89.13° 20.53° 5.86° 3.00° 64.00° 154.86" 210.04° 466.36° 0.33°
4 101.00° 87.26° 12.26° 353 6.13 80.00°% 168.21° 225.17° 477.04° 0.35°
5 100.33% 72.13° 10.66% 3.26° 353° 34.00 90.78° 128.16° 401.39 0.22°
1 72.66° 84.60° 9.00° 2.26° 3.26 90.66° 75.65° 112.14° 352.44" 0.21°
2 79.33% 87.53 16.00° 4.20° 3.20° 94.33° 128.16° 161.09° 364.90™ 0.37®
ReCAN
9 February 3 82.00% 86.30° 17.56° 4.33° 2.36" 115.00°  131.72° 178.89" 288.36° 0.45°
4 87.66° 93.00° 11.53° 3.86° 7.80° 100.66° 226.95° 339.09* 459.24® 0.49*
5 84.66% 83.33° 10.46° 3.40° 7.66° 93.00° 144.18° 288.36° 543.79% 0.26°
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* For any trait in any of sowing date, varieties with common letter shows threr is no significant difference at 0.05 probability level.
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Fig. 1- GGE biplot based on seed yield and first principal compoent
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v1: Guilan landrace, v2: :Barakat, v3: Feiz, v4: Shadan, v5: Mahta, d1: 11 November, d2: 11 December, d3: 10 January, d4: 9 February.
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v1: Guilan landrace, v2: -Barakat, v3: Feiz, v4: Shadan, v5: Mahta, d1: 11 November, d2: 11 December, d3: 10 January, d4: 9 February.
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Table 6- Climatic parameters during the growing season of bean varieties in different planting dates
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. T. MIN T. MAX . Sk Grand temp. Grand temp.
Sowing date Growth stage C) ) T. AVG (°C) RA (mrm) EV MIN (°C) MAX (C)
O e B 228 6.10 26.00 1451 370 135 7.18 21.96
Planting to germination
SLTY- BT B 58 -2.80 28.70 8.49 32260  0.86 3.43 1353
Germination to flowering
11 November S _
BIDLEL 22 0.60 33.50 12.16 0.40 1.89 4.84 19.28
Flowering to podding
ey B 2ol 3.00 33.60 15.43 10710 244 9.32 20.78
Podding to maturity
O e B 22l 0.90 17.00 9.40 4050 055 5.12 14.14
Planting to germination
i e -2.80 33.50 gsTM _ 24940 2.88 14.25
Germination to flowering \
December; d3 SN b oo I8 \
B 22 5.40 22.20 13.55 28.90 8.91 17.64
Flowering to podding
ey b (2o 3.00 33.60 16.66 o, 22.41
Podding to maturity
O e B 22l -2.00 20 6.27 ‘§39 Q 11.14
Planting to germination
o X BT B 55 e 11.39 5.42 16.84
Germination to flowering
10 January e c
(PIDIEL 235 9.79 24.45
Flowering to podding
ey B 2Bl 11.50 22.75
Podding to maturity
O e b il 6870 148 1.10 13.93
Planting to ge atlon
e - BTG “ 10750  2.30 8.90 20.31
ination to ro
9 February
3.90 2.96 12.43 24.43
106.70  2.12 12.32 21.85
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