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Introduction

Despite having a high potential for paddy fields in Northern provinces, unfortunately, most of these paddy fields are left
unused for about 7 months after rice (Oryza sativa L.) harvesting. The presence of fertile soils, a long growing season,
and favorable environmental conditions between rice harvest and planting the following year make these paddy fields
well suited for cultivating a second crop. Faba bean (Vicia faba L.) is one of the most important legumes that is adapted
to the climatic conditions in most Northern regions of Iran. Given the large areas of paddy fields in the North of Iran,
utilizing these areas for faba bean cultivation after rice harvesting can be an effective strategy for increase land
productivity, sustainable rice production, higher paddy farmers' income, achieving self-sufficiency and ensuring food
security. Among legumes, faba bean has one of the highest rates of biological nitrogen fixation, improving soil fertility
by leaving residual nitrogen benefitting subsequent crops. The use of suitable varieties can play an important role in
developmentand sustainability of faba bean cultivationin paddy fields. Therefore, the main objective of the present study
was to examine the yield and economic indices of different faba bean genotypes as a second crop in rotation after rice.

Materials and Methods

This study was conducted based on a randomized complete block design with three replications at the research fields of
Rice Research Institute of Iran in Rasht during two cropping seasons of 2023-2024 and 2024-2025. The experimental
treatments included four varieties (Feyz, Barkat, Shadan and Mahta) and two promising lines of faba bean (332 and
WRB1-5). In this study, traits such as number of pods, number of seeds per pod, 100-seed weight, green pod yield, grain
yield, biological yield, harvest index and protein yield were evaluated. Additionally, gross and net profit, percent of sale
return, and benefit-cost ratio, were assessed to evaluate economic indices. The protein content of samples was determined
by the Kjeldahl method. After measurement of the sample total nitrogen by applying factor 6.25, the seed protein content
was measured. Data was analyzed using SAS 9.2 and mean comparisons were done by least significant difference (LSD)
test at the 5% probability level.

Results and Discussion

The results of combined analysis of variance revealed that genotype had significant effect on all studied traits. Mean
comparison showed that the second year of the experiment had higher green pod yield (24518 kg.ha™), grain yield (5060
kg.ha?) and protein yield (1535 kg.ha*) compared to the first year. Between faba bean genotypes, the highest green pod
yield with an average of 28883 and 27217 kg.ha* and the highest grain yield with an average of 6025 and 5653 kg.ha™,
respectively, were obtained from Feyz and Barkat varieties. The Shadan variety was also in the next position. The lowest
green pod yield (17181 kg.ha) and grain yield (3662 kg.ha) was obtained in Mahta variety. The highest biological yield
(18368 kg.ha) and harvest index (32.8%) was related to the Feyz variety. The Mehta variety also had the lowest
biological yield (11996 kg.ha') and harvest index (29.1%). Among the genotypes of faba bean, Mahta variety had higher
protein content (32.1%). The highest and lowest protein yield was obtained in Feyz variety (1703 kg.ha*) and line WRB1-
5 (1016 kg.hat), respectively. Based on the results of stepwise regression analysis, biological yield, pods per plant, green
pod yield and seeds per pod were entered into the regression model, respectively, and explained 95% of the variation in
grain yield. The analysis of the economic indices showed that the Feyz variety ranked first in terms of gross and net
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profits with 3012500 and 2554650 thousand rials/ha, respectively. Barkat and Shadan varieties were also ranked next.
Mahta variety had the lowest gross (1464800 thousand.rials ha?) and net profits (1043450 thousand rials.ha) among
genotypes of faba bean. Feyz, Barkat and Shadan varieties with percent of sale return and benefit-cost ratio (84.8 and
6.6), (83.6 and 6.1) and (79.7 and 4.9) were ranked first to third, respectively. The lowest amount of percent of sale return
and benefit-cost ratio (71.2 and 3.5, respectively) were assigned to Mahta variety.

Conclusions

Based on the results of this study, the Feyz, Barkat, and Shadan cultivars are recommended, in that order, for faba bean
cultivation as a second crop in the paddy fields of Guilan province due to their superior yield performance and greater
economic returns. These findings indicate that integrating faba bean into rice-based cropping systems has the potential to
enhance farmers' income while promoting the sustainability of rice production.
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Figure 2- Mean comparison for seeds per pod of different faba bean genotypes in the 2023-2025
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Figure 3- Mean comparison for 100-seed weight of different faba bean genotypes in the 2023-2025
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Table 4- Pearsons simple correlation coefficients between different traits of faba bean genotypes

Y dlaas AT Ver 55 5 Sles 5,Slos 5 ,Slos ™ 5,5es oad Ll
©li SN b eedde oAb il oen oNan Cudby
Traits Pods per Seeds 100-seed Green Grain Biological Protein Protein Harvest

plant per pod weight pod yield yield yield content yield index
gy > A slaw 1
Pods per plant
GMe 3 &l olaa 0.45" 1
Seeds per pod '
b o 058"  0.45° 1
100-seed weight
potheaSles g 2w 9oz 063" 1
Green pod yield
b 2,Slee 080~ 087" 081" 092" 1
Grain yield
Sigemoflesggge ges™ 054 003" 0.86” 1
Biological yield
L’W”’ ol 0.26™ -0.12m -0.08" -0.14" -0.01" -0.10m 1
Protein content
u”’)) > . 0.62™ 0.70™ 0.46" 0.84™ 0.94™ 0.70™ 0.19m™ 1
Protein yield
Caihy pasld 0.58™ 0.49" 0.52™ 0.54™ 0.74™ 0.45" 0.21™ 0.54™ 1

Harvest index

203 K g guy Jlein] pdaw 3 Iy pme i s g % g I dae NS
ns, * and **: non-significant and significant at 5% and 1% probability levels, respectively

YU rcuigy )3 Olio plw g 4ils 3o ( B @ (ygawy5 ) 41525 -0 Josa
Table 5- Stepwise regression analysis for grain yield and other characteristics in faba bean genotypes
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Step Traits Standard error  Regression coefficients R?
1 S 3,Skes 0.02 0.96 441.98” 0.75
Biological yield
2 Wor > A e 1.83 0.40 103.20™ 0.86
Pods per plant
3 o B 3o 0.6 0.72 173.95" 0.94
Green pod yield
4 GME > &y olaw 4.44 0.61 89.52™ 0.95

Seeds per pod

2oy K Jlain] gdanw )5 o gime e
**: significant at 1% probability level



YY .. P90 LS O'Q';'c“'.‘ (Vicia faba L.) ML scwied ‘5¢L42§|—6c|)} @.T)lf Y ‘obls.o.b 9 ()

DAY Lo pd) Lalls 3 5:Silio & s o Eitls olazsl
28y 9 LA Pl it dgu cons (T JS) 392 a8 20>
9 4l 5 Slas gy 4 loi o |y iiwigii pwlow b awslds
i sl 3 S oty Sy 5V g o
& g Cud g Jguate yigy8 0330 do pd (p yiudin Db G
D9 oAb 08y ar bgrpe I g AYIA (o :Silie s s a3
sl J B i 45y 9 FIN 5 AVIF oSl b 35 28 3 o8,
W3 D9 Casd g Jguammo (95 035l o) (p oS (ionen
Coil (ol lge o8, 4 Y10 o VY slo 0Sle b o ey
OLiS (b o8 358 (gl eadbaislone (hg)8 03jL (7 5 O JS2)
435w o AF/A ¢ Joaxe cpl (igy8 by G slila &S sl
a5 ol LS 55 0By ol sl AL a A dgw Cunnd ol sl Cwd
Cwd &y Cantio Jby FIF g5 0 IS le s Jby Ko (sl
sl oLis (Sheikh et al., 2025) ) Sen ¢ fuss guli .ol ol
Liges 885 s S LS 68, Bl a5 (IS (il o &S
OPLS 8) ) (ald d9u (1 Sle &S (g psboey il oo b0ty

D9 i Uigeo o8 ) ) G Mo > OF/Y

olaidl gy sl
Cilyyy 5l e pod i plgiea ML slacuisi) Mg slaaiy s
a5 polie .ol sadd ool i £ Jgaz 3 ,15JLS 3 gy
Ol (5,91 sl plejlw 9 (65,9l (ules Closd 8 8
(oo 0y ladis o el gl wlly 90,5 381 IS
hades JS e je 5l mees i o i S g adg slaosles
A oy i e MBL slacwigl o 0 ob ol aid] s 4
e o by e FOYAQ. 4 FEYAD . S0ke L i pdn W)y
32 YYWWO: ) a5 diy 1o (o 328 092 b 9 <8 0 pB)) & bogaye
WRBI-5 (Y g lge o) o S o jsboas 3 (JlSe )5 by,
il olaisl

oA liogw ol adoly (ol il gl ol _wly
e VFEFA - U (s o8, olp )LSe o JU,) e YeIYa-.-
55 b 5 8 5 b I8y 39 g o5 sl S 2 L
5 YYSYS0. FOOFSD. (cla Sl L cosian Lals 2
Al L8 paw U ol glaady o,y b, e IVEYY ..
b 8 42 o (B )3 by sl Vo ¥TFD) (s S9u o pieS

(U2 )3 JU, 50) YBU Gilisee (scwigij adgi (slaaija -F Jouo
Table 6- Production costs of different faba bean genotypes (thousand rials.ha™)

Sy 2

oi S b ohle (") YYY oY WRB1-5 ¥
Production Barkat Feyz Shadan Mahta Line 332 Line WRB1-5

costs

0e) 03! 125000 125000 125000 125000 125000 125000
Land rent
O d)'LchLe]

Land 60000 60000 60000 60000 60000 60000
preparation

IlMJL:‘J 106500 101500 87500 70500 87500 70500

nputs

WK 65500 65500 63000 60000 63000 60000
Planting

Wb 52850 52850 52850 52850 52850 52850
Growing

Q‘:’bf{ 53000 53000 53000 53000 53000 53000
Harvesting

S 460850 457850 441350 421350 441350 421350

Total costs
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Figure 4- Values of net and gross profits of faba bean genotypes production in the 2023-2025
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Figure 5- The percent of sale return of faba bean genotypes production in the 2023-2025
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Figure 6- The benefit-cost ratio of faba bean genotypes production in the 2023-2025
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