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Extended abstract

Introduction

Faba bean (Vicia faba L.) is a rich source of phesphorus, calcium, iron, and protein and is very effective
in rotation, cropping patterns, and in maintaining the sustainability of agricultural systems and fixing
atmospheric nitrogen through symbiosis. Achieving figures with high performance and a wide range of
adaptation to drought stress and climatic changes is one of the most important breeding goals in Faba
bean (Vicia faba L). This study was eonducted to evaluate the effects of drought stress on grain yield and
some biochemical traits of new Faba bean lines.

Materials andanethods

This experiment was carried out in the crop year of 2022-2023 in the form of a split-plot experiment in
the form of randemized complete blocks design with 3 replications at the Gorgan Agricultural Research
Station. In this'study; 9 low tannin lines of Vicia faba L along with two control cultivars Mehta (low
tannin) and Shadan (high tannin) were compared and evaluated in two environments of drought stress
(afterflowering) and normal irrigation. The lines studied in this experiment were selected and cultivated
from the superior lines of the preliminary faba bean experiments. Each experimental unit was in four
lines with ‘a distance of 60 cm, a length of 6 m and a plant distance on the row of 8 cm. In the normal
irrigation environment (without stress), the time required for irrigation was based on weather
conditions and the water requirement of the plant (sowing, before flowering, the beginning of flowering
and seed filling) in four irrigation times so that the plant does not face drought stress, but in the drought
stress environment, no irrigation was done from the beginning of flowering to the end of the growing
season.

Results and discussion

The results of composite variance analysis (mean square) showed that the interaction between drought
stress and variety on chlorophyll b, total chlorophyll, proline, soluble sugar, carotenoid, number of
branches per plant and number of pods at a statistical level of 1% and on chlorophyll a and weight Seed
dryness in the plant was significant at the five percent level. Comparison of the average interaction
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between drought stress and variety showed that Shadan variety and lines BPL4104, WRB1-3, FLIP03-
07FB had the highest seed yield per hectare with 5100, 4950, 4750, 4633 kg respectively. Also, in the
conditions of drought stress, FLIP03-07FB, WRB1-3 and Shadan varieties had the highest production
of 500, 473 and 437 kg of seed yield per hectare, respectively. In the normal environment, Shadan variety
had the highest amount of chlorophyll a, chlorophyll b, total chlorophyll and carotenoid at 1.53, 0.46,
0.2 and 0.58 mg g respectively, and the line FLIP03-07FB with 9.47 umol ml2 had the most proline
and line S2008,033 with the amount of 1.16 mg per gram had the most soluble sugar. The highest
number of seeds per pod (3.28) was obtained in normal environment and the lowest number of seeds
per pod (0.303) was obtained in drought stress environment. Identifying drought-resistant cultivars at
the end of the season is one of the strategies for developing faba bean cultivation in the country. Drought
stress during flowering and pod formation reduces the transport of photosynthetic materials, resulting
in grain shrinkage, reduced grain weight, and reduced grain yield, while lack ofistress during the
flowering stage increases the length of the grain filling period, increases grain weight,and grain yield.

Conclusion

According to the results, it can be stated that drought stress inithe flowering and seed filling stage caused
a decrease in seed yield and an increase in carotenoid, proline and soluble sugar levels in all cultivars.
Shadan variety and lines WRB1-3 and FLIP03-07FB had the highest seed yield in both environments.
Therefore, the cultivation and development of two .new lines are suggested after carrying out
compatibility tests in different regions of the country and achieving the stability of seed yield.
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Table 1. Characteristics of the soil sample at the test site (depth 0-20, 20-40 and 40-60 cm).
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Table 2. Pedigree of investigated cultivars and lines
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Table 3. Average monthly temperature of minimum, maximum and total rainfall in crop year 1402-1401 compared to
20-year statistics in Gorgan (source: General Department of Meteorology of Golestan Province - Gorgan Meteorological

Station).
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Table 4. The mean square effect of drought stress environment, cultivar and interaction of drought stress x cultivar on
chlorophyll a, chlorophyll b, total chlorophyll, proline, soluble sugar, carotenoids, plant height, number of branches,

number of pods, number of seeds per pod and seed yield

a Judg s

Ot @l 4 Chiorophvil b Judg,ls IS Jadgyls oy Jeloo 08 duigiigyls
S.ov orecl)p y Chlorophyll b Total chlorophyll Proline  soluble sugar Carotenoid
o IS 0266m 0.007™ 0.281" 5.245" 1.902" 0.008 ™
replication
SES G g o 1.123* 2.46 " 6535.16™  793.5™ 0.156 ™
Drought Stress (D)
Yol 0.281 0.047 0.473 2153 1.086 0.015
Errorl
_ ) 10 0.180% 0.031* 0.326 194.84™ 4177 0.021*
Cultivar (C)
o Cw"“" XSy 19 0,065 0.040™ 0171 179.33™  30.15" 0.013™
Vel> a0 0025 0.004 0.025 3.418 1.045 0.001
Error2
Sl o e 13.07 14.4 9.71 11.76 5.95 6.67
CV%
Table 4. Continued alol.f Jgo
0 D wg gl asLi olass SME slass ML s il s s S
5.0V K & df plant Number of number of Seeds in Grain vield
T height branches pods pods y
IS go 7 0.084 ™ 1755 3.705™ 627025.504™
replication
S S 4758 20.3" 1000 14694.4~  253851452.18™
Drought Stress (D)
Yol 1081 0.875 185 4.15 845126.26
Errorl
_ ™10 256 0.39" 16.57™ 5.13" 531730.39"
Cultivar (C)
5 xs(f““’ XSy 10 pg.8om 0.715™ 9.072"™ 4.03" 412594.33"
Velbs 4 3855 0.252 2.852 6.04 154425.04
Error2
Sl 02 7.28 14.99 17.16 13.68 16.63
CV%

Qo gy 9 S izl a0l pre il g IS de 55 A NS g e
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 5. Comparison of the average interaction of irrigation x variety in two.environments (normal and drought stress)
on the traits of chlorophyll a, chlorophyll b, total chlorophyll, proline, soluble sugar and carotenoid.

) (#8)) i 993 A Judg 5 b iy ,5 5 by 5 g g,ls
Environment  Genotype (cultivar) Chlorophyll a Chlarophyll b Total chlorophyll Carotenoids
mg g
$2008-96 1.1¢0) 0.22¢f(@®) 1.320f0(@ 0.380d©
iIb1266*2v1269-1509-39 1.1¢0) 0.280%f(bcd) 1.39Pedefo(cd) 0.442bcd(©)
s2008-034 1.12¢f(bc) 0.26¢f(de) 1.3gbedefglcd) 0.432bcd(c)
BPL4104 1. 26bcdef(abc) 0_37abcdef(ab) 1_63abcdef(bc) 0.4 4abcd(c)
_ WRB1-3 1'36abcd(ab) 0_28def(bcd) 1_65abcdef(bc) 0.45abcd(c)
Jb s st
Normal $2009,167 l_lgcdef(bc) 0.25ef(cd) 1.45abcdefg(bcd) 0.38bcd(c)
Irrigation $2008,033 0.720@ 0.14® 0.8790) 0.2799
FLIP03-07FB 1.06%9(d 0.3 %f(ocd) 1.38edefo(cd) 0.4430¢d©
WRB1-5 1_32abcde(abc) 0_36bcdef(cd) 1l68abcde(b) 0l51abc(b)
Mahta 0.81N(@e) 0.117© 0.96%@ 0.309@
Shadan 1.533@ 0.4620cde() 28bc(@) 0.58%@
$2008-96 1.17%f®) 0.66%®@ 1.843bcde(@b) 0.513b¢(abe)
iIb1266*7v1269-1509-39  1.25Pcdef(@) 0.4530cde(de) 1.773bcde(t) 0.4530cd()
52008-034 1l2def(b) O_5abcde(cd) 1_7abcde(b) 0l51abc(abc)
S s
oo i o) BPL4104 1l31abcdef(ab) 0l59abcd(abc) 1_9abcd(ab) 0l56ab(ab)
()0 1,15 ' WRB1-3 1l31abcdef(ab) 0l59abcd(abc) 1_9abcd(ab) 0l53abc(abc)
dI:;:ght $2009,167 1.3abcdef(ab) 0.61abc(ab) 1.92abcd(ab) 0.57ab(ab)
stress $2008,033 1.42abc(@b) 0.692@ 2.112@ 0.54abe(abo)
(after the
floweri ng FLIP03-07FB 1.29abcdef(ab) 0_53abcde(bcd) 1.81abcde(ab) 0_59a(a)
Stage) WRB1-5 1.4 2abc(ab) 0.6 zabc(ab) Zab(a) 0. 563bc(abc)
Mahta 0.859() 0.33cdef() 1.18¢fa) 0.37¢4@
Shadan 1 l46ab(a) 0. 37bcdef(ef) 1. 83abcde(ab) 0. 49abc(bc)
LSD 0.26 0.33 0.68 0.18




Table 5. Continued
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Jpbno 3

asLs olusy

OE ooy

bz (#35) @9 93 RS S Slos
Environment Genotype (cultivar) Proline Soluble Number of number of Seed yield
sugar branches pods
Mmol. ml2 mg. gt No. Kg. hat
$2008-96 3.714¢N 11.75f® 3.4 3defghi(ca) 13bo(bed) 3733.3cde(cde)
ilb1266*zv1269-1509-39 8.5bcd(@ 13.66%f(@ 3 g3bedefibed) 17 53c(de) 3666.64¢(®)
$2008-034 8.57bcd@ 14.48def(bc) 4bed(abc) 12bc(de) 3433.3¢¢)
BPL4104 6.74¢d®0) 15.54f(@) 4.562b(@b) 16.573@) 495020@)
WRB1-3 5.15¢dd) 13.77¢ef(cd) 4.86%@ 16a(abc) 475020¢(@)
$2009,167 29690 14.74%®)  3gpefbed) 167726 390Qhede(bede)
Jloy kel $2008,033 412009 16.1500f) 3 gbece@cdy Gp3d(e) [ 4333 3ebede(abede)
ir’\,'r?gg?%ln FLIP03-07FB 9.47bcd@ 14 270%fbed)  4.g3abc(@be) T, 17.208@  4633.3ecd(abe)
WRB1-5 6.65®) 112210 3pedefah(ed) 14, 77ebebod) 4483 Febede(ebed)
Mahta 26190 12.82¢10),  2.930hiKd 12 G7bed 4583 Jebed(abcd)
Shadan 5.35%0) 12.57®) 3, 9bcde(abed) 12.330c(cd) 5100@®
$2008-96 4.84d®  21.683cde(b0) T2 6ENIK(ED) 4.76°0 377 .5(cde)
ilb1266*2v1269-1509-39  40.123@  20.052bcdef(cd) 2.43k®) 5e(en 397.8f(bcd)
$2008-034 29.573®) 24 89abc(@) 2.61k®) 5en 334.1f(e)
e BPL4104 22.52cd) 22 G4abed(bc) 2.5ik®) 7.33%0) 395, 3f(bcd)
oo 5l WRB1-3 30.4%0) 25446 b JsE0) 5 gtk 473 )
(poks S2009,167 26.9620¢0) 28.4%@ 3.1 ¢fghijk(ab) 5,23e(de 312.17@
O the 52008033 2116000 16.11¢0ME) 2 g3chiked) 5 5glelcden 389 3l
flowering FLIP03-07FB 22.4300©) 16, 45bcdel(de) - ghijk(ab) 7.230¢C0) 500.11@
stage) WRB1-5 10.970%0@  14.04¢ef®) 3 defohii@) 5 Fpde(abe) 412,510
Mahta 37.1:@ 15.539f() 2.8hiik(ab) 6.33de(@bcde) 390.5f(cde)
Shadan 36.69%@ 21.89abed(be) 2 g3ghijk(ab) 6.4de(abed) 437 5f(abc)
LSD 22.1 9.05 0.84 2.85 1060
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The numbers that have at least one letter in common in each column have no significant difference at the 5% level. The letters
in parentheses are the comparison of the averages, the cross-section of the mutual effects of stress environment x figure.
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Fig. 1. Comparison of the average effect of variety on plant heﬁht (Numbers that have at least one letter in
common in each column have no significant difference at the 0/05 level).

als Job g asly olaw olS comn dugy by 0490
.(Nawabpour et al., 2016) o.i sl

I ofue

S Sen s aSise oMyl S bl 4 mbs
B S )\“é)’l-é Slass 08, xS
x S A5 Sl oSl anslic s (F Jsu)
OMe olaws o i aST 8l las B sl (g9, p o3,
s FLIPO3-07FB .Y a4 Ly ye Jloys oo 5o (VYIY)
59 52008-033 Y s lae (AIVY) GBME slaws (s 2o
4 Zoa FLIPO3-07FB (3¥ dsy 0 555 40 (0 J30)
055 (6 it OME olaws (g Lol Lulys o Koo slapY
2 el 009 yiaS (Y (pl 50 G e 5 g 00,8
oY 4 leie (VYY) D oy ity (Sid a5 e
s WRB1-5 FLIP03-07FB sla;:Y 5 o5 BPL4104
Slaas a8l axsls )18 (gam 4 pe 0 Lige 5 olol a8
5 S5 o cime ML calisee A1 o oylel il o M
2SS 5 gady 5 M slawi il s (sl
Memariy ws,5 e slows Lials o iul) goi Ll

PEIAIKTATYY
X Sl S JuiSed a8 ol las il g 4y 5o gl
ﬁ) 39 o sxe Aoy K maw jo 4Ll slaws o8,
ols lis o) x (St (15 JiSes p (52 Ske dnlie (F
3L sl o yiis WRB1-3 (Y by lase (o aS
<5 4 FLIPO3-07FB 4 BPL4104 sla Y 4 (FIA%)
Slaw s teS g 08,5 18 (s 4 e, FIVY 5 FIOS
enls 3l Lge o3, a4 Jloy s ,o (YAY) a5ls
G5 Lo 53 45 0l (i o3, x (Kb B fSen
oY g (VIY) a5l slaws oy iy WRBI-G Y Sas
Lo ol op s 1LB1266*2V1269-1509-39
oo 5 Jlox .(()Jig_x?) ol plaizlsgs al) (Y/FY)
il o g Lol as” o )57 Lo Jamali et al., 2021)
bo b il sl slw el o Sis 15
slaws a5 ol o 5o (Ziael et al., 2016) Ko
39 o sine o, x (5l (riSen il cod il a5l
Mot 2ol o (S22 5 B o )l
sk 28lS 51 3 (K5 (A5 rizpad il 5L



Ol 3l i Jayl s j0 090 g0 BME yo als olaws  als
A pas 4 yeie 420 od AlS (5 jgid Olge
Farooq et al.,) sgis oo e o als slows zals 4

(2009

2.5 -

1.5 A

SME o dils slawy

05 - b
0 [
oD Jboy e e bao
(glko

Blas ygiw 12 50 a5 golacl B jo aild olowi p Jboy

Number of seeds in a pod

T 50 510 Sme BB w8l Wbl I il By S 6lHl0

ol oy 7o
Fig. 2. Comparison of average drought stress
environment and normal irrigation environment,on
number of seeds in pod (Numbers that have at least one

letter in common in each column have no significant
difference at the 0/05 level).
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