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Article Info ABSTRACT
Article type: Background and objectives: Today, climate change has increased
Research Full Paper abiotic stresses, which are one of the main factors limiting crop

production. Salinity and Flooding are the most important abiotic
stresses that reduce the production of agricultural products in the soils
of arid and semi-arid regions. Many saline soils around the world are
also prone to Flooding due to the reduction of surface water infiltration
caused by sodium, so this experiment aims to investigate the
simultaneous effect of salinity and flooding stress and their interaction
effect on some agricultural traits, yield and yield components of wheat
varieties was done.

Materials and methods: The experiment was carried out in pots in the

Article history: form of a completely random design in the Gorgan University of
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growing season of 2015-2016. The experimental treatments included
different periods of Flooding at four levels (zero, 7, 14 and 21 days),
salinity levels at three levels (zero, 100 and 200 mM NaCl) and wheat
cultivars (Marvarid and Kohdasht). A total of 24 treatments were
cultivated in 6 replications with 10 plants in each pot. In this
experiment, traits such as plant height, stem and leaf dry weight,
nitrogen percentage, number of spikes per plant, number of seeds per
spike, thousand seeds weight, seed yield, biological yield and harvest
index were measured.

Keywords:

Biological yiel ni

C:ﬁt?\irc al yield Results: The results showed that the effect of salinity stress on stem
Flooding stress and leaf dry weight, plant height, yield and yield components, harvest
Salinity index, seed protein content was significant at the probability level of
Seed yield 1%. With increasing salinity stress, the characteristics of stem and leaf

dry weight, plant height, grain yield and yield components, harvest
index, and seed protein percentage decreased. The effect of flooding
stress was significant only on leaf dry weight and seed protein content
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at the probability level of 1%. The amount of leaf dry weight decreased
due to waterlogging stress and this decrease intensified when these two
stresses were applied simultaneously. With increasing salinity stress,
the amount of grain yield and biological yield of wheat decreased, and
this decrease was less in Kohdasht variety than Marvarid variety. Also,
the correlation results showed that the number of seeds in the spike has
the highest correlation with the grain yield, which indicates that with
the decrease in the number of seeds in the spike, the seed yield also
decreases with the same ratio.

Conclusion: In general, based on the results of this experiment, it can
be stated that the simultaneous occurrence of flooding and salinity
stress causes much more damage than the occurrence of each salt and
Flooding stress alone, and the Kohdasht variety was more resistant to
flooding and salinity stress than the Marvarid variety.

Cite this article: Galeshi, S., Toloe Hafezian, M., Mohammadi Sharmeh, S., Soltani, A.,
Zeinali, E. 2025. Investigating the simultaneous effect of waterlogging and salinity
stress on some agricultural traits, yield and yield components of wheat. Crop
Production Journal, 18 (1), 27-44.

© The Author(s). DOI: 10.22069/ejcp.2025.21439.2585
BY Publisher: Gorgan University of Agricultural Sciences and Natural Resources

YA


file:///J:/مجله%20دکتر%20سیاه%20مرگویی%20-%20بهار%20۱۴۰۴/شناسه%20دیجیتال%20شماره%201%20سال%201404%20تولید%20گیاهان%20زراعی.docx

=51 3 ) Ol b’ S o

@\ @
éé Yerh-¥rax: ls L;l—-:: U!‘/.»L ,. o ,wé,u
vl

Voo A-YE ¥ 1 i I LS

J'_‘\_.uutuu_.nlu pale sl

PSS 8 yShos (51321 g 8 oS (5155 Olo (B 3 (539w 9 W8 S Hlojod Pl (w2

0 o £ Lowa Y s Yol tns - \ (&
;;LQJ v:.&‘ﬁ‘c dw.w M‘s Ayt ‘5.1.«71'.6 ejaL.o; Q\,_ub.%\? t".\h ‘j‘:’.’“ ‘_,..Jls 4”}«:
segaleshi@gmail.com :asbll; Ol OB S WS ande w5 (5355l p ke olKiils ¢ alS a5 0aSCiils (sl 055 eolal !
Ol 08 S W8S ad GL’.»} SIS psle oLl (alS W 5 euSiils w05 8 6,85 gl |
mitra.toloo73@gmail.com :a:lL,
Ol OB S WS b wlio 5 (53,58 ke ol alS A 5 0aSils vl 05,8 il plid S wt el sl T
mohammadi.6824@gmail.com :«.lLl,
afshin.soltani@gmail.com 4Ll Ol 5l W8 S 08 5 b b 5 $5sLES psle B+ SR BRSPS PR SINC
e.zeinali@gau.ac.ir :alll; Ol 5l W8 5 OE 5 b b 5 $3sLES o sle o8l (alS 5 oSl w0 S liils °

a.:t.,(.:- Jlae Sl
Jelse 514 ol o a5 b Sla 25 (Il o se @Bl i 035 el 1DUR 5 ab b i g

St s GBS S s S Al S A S Lol TR T S
s e SalS Sistdas 5 S ble e o (6505liS Dl sams A 55 oS s
S e ST 358 28 s 55 Oler e 3 558 S 3 5ok
Sozb 25 Dlagan Hl s B b GhlesT ool 50l it D B2 s (s
ol S 211 o Shas (sl 55 Shos (o5 Slio & LOT Blize J1 5 65

SO8 S ab b 5 (555558 ple ol s 3 SIS &5 e Sl by galee Ve VEYO il &b
Slolag A3 plal WWAETA0 ol Il 53 ol WelS = b B 53 JoysSB ppony VBTN ik b
5> Soph Olpn Gy YV 3VE Y i) mhane lem 53 OB e glaoss Jold b
Lo (CsdnsS 5 Aly ) r.x;f eB,l s (NaCT JUge Lo Yo 5V e i) sl
Slio (el cal 53 s G S OUS e 3 6 V0 L LSS 53 e YE psase s

).)4.11.).)\.1:3 ‘dﬁ)bwé\.&ﬁc[)j}féw))ggjj4:9pr<_....:~>'0)'} gﬁy&@)\dﬁw

A Sl il s 5 S e 3 Ses s 5 Ses il im0 ki X
(S slaells

‘Myﬁu)lcﬁjjﬁumu)jfd))_&wjgb)‘Jdugh}_‘ébab:Lﬁwg
B e LS

M):&idu:a-lcla.»ﬁ45\:dxﬂjﬁmjsgcﬁ}lsﬁubld}‘;)ﬂ&pél}g—l):jﬂw
_ So=
6\J>‘j)111.4.9‘45)4tw)\cﬁjjdjb&..;—u)}uw‘d)ﬁ&bﬁ\Lv.))J)\JJM | P
&ls 3 Shes

G5 o s GBe i 30 sl als als 5 Aoy il el il s Slee
J}J)ﬁaj.iw

S U Qlﬂ,;ﬁ)\;y‘uwﬁ&Jw}lchd);dlgw:jﬁw):jfﬂ&;}

Oloser 55 93 cpl &S o S s Sl J2als cpl s ol jmals CB e i s S,

¥4


mailto:mitra.toloo73@gmail.com
mailto:mohammadi.6824@gmail.com

il als (,,ui S5 m 5 Sas 5 ails 3 Slas i gy 5d Ji il 31 L .6as Jles!
QToM;QLﬁJJ»\ ol as syl als :J&L‘,&LIJMJJJ_;@ s 5y wls sldas sls

S o Ty EalS G Olaa b 50 4l 5 Sae a5y dls slaws S L oS el

B8 5 Olesen p585 38 Ol el ol el (el 5 D15 0 S sbas 105 S ot
CBE s s AT Ol elS gy 4 cad ) Rk bt Sl 550
w&%@}uﬁébb%ﬂ}f&)qw. QM;M}S(,}JWQJJQ&L&L@G@

S Goge WS s SBE SS

Olosan gy (V80 8) ol ol ¢ s el ¢ llals o jal o 5 (glazen o] 20 (O3~ C_}lb all o (8 ali
V=8¢ (V) VA

DOI: 10.22069/ejcp.2025.21439.2585
BY QKM}J@ QK;NCQJ‘SJJJUSCNAKJ.JJFL

Y


file:///J:/مجله%20دکتر%20سیاه%20مرگویی%20-%20بهار%20۱۴۰۴/شناسه%20دیجیتال%20شماره%201%20سال%201404%20تولید%20گیاهان%20زراعی.docx

Oyed g (B Wlp [ . Slho (B 2 2 (65900 9 DB pE (BT lojen ST (o)

sl SEalS i 5 Gmd 558 ¢ Flsod
SO 555 S 5 S Sl s ag S
©oglize Cilien Wak S o 2aALS ol Olpe 4zl
3t g0 chle Ll Eel pomen ol
sl s Gl Kae 4S5 55 o0 LS s Bl s IS
sedd Bl 4 IS 5 o ! il C g

Gosd Olojon (55 das [2alS | wle Ady e
gbglv\z)}bk{uuiﬁ‘}\r\ﬁjﬁ@w&u}}
oS 53 ol jole Ol 5 Al i Ol S
Slp Ol gl ol IS 5 a3 VY 550> .(00) 50
0 & Sz oS il S8 5 ouslis Sl g
J_i_i.ﬁl{;&&»olz);@c]a_wwu\uﬁ

OV sl o5, 2B 2 5 o
e Emls L3 Ol oo Jpemes (a3 p S
Al e YT Il s 5ESa Ogehes Yo 51 i
T Ol s pS S 5 e s e
o Osdee Yoo 0 dlasa V) Wles oo b
S o pdS OA) a5 b A5 pS
YA ials ol St ban gt (658 el ol
Ll 5 08) b e pdS 5o 5 Sas gl
S 3l 3 \Y s an sy Hsba L5 2
¢xp_ﬁw):6>)\;>ﬁj0@?¢_5&6
sols Jls 4 by 3 Shes 5l dm )3 T 2l (6 2
L5031 Jomaily ol (e gla 25 cnl s (YY)
ol 53 p S a5 LG 3 S S 4 e &S
(Y1 0) 0L Ken 5wl UL (V) 355 Ole
B8 5 st sl il s LS Bl
3 Ses 5 S s s Shes ) Bl al e 5
& Lo piS oS Sl et L 5 (ol
I (1) 5 Sl s ol Wi 5l plS s
53 elS a ) sl BLsl s S 62
SR reslle & sy s 50 Gl
35S ol SIS 5 i

ERTSos—

)

Aol

Slais Rl ez pe @eldl i 055

oS3 pdmn ool ol s 3148 ool ol ) 8
5Pl A5 (Y 5 )) b Jy—ame 45
S L3l e G A5 G S S S0
ok (£ 5F) Lsd 05 Shas 53 ShalS o
o s 40 Oler ol 3 L3 glasS
B dats s Sl 3 b ST 345
Gble s ol slagees 26,8 (0) La U2
O 3l eslinal 4 by e Uleos | Sistany 5 St
(S s 58 1 el s ol S
s 2S5 L Sb s el (ol sla b,
SLis Ol B2 i 5 s (V) o
Slol Ol a8 s ol s e Jomte |5 gl
5 O5S1 Ol JalS o oS SBT3 5 e
Al g rmen 5 A dal (S ST
S Lol 8 35 e ks Gl s 03] il
S a3l Olgn oy, UL 5 S50 kS s s
dal s oISt 5T e Colg 53 s Slhdaap S
OlS L guss ol i oA 3 S A 5 V) Al
Sl Lol s s caladl ws, L s el
S g s B S g (655 o
Olme 2l L oS s 55 alS 5 by e S
Q) ol ol jan iy JS b 5 5 Sl
Ol andllas pdr 55 (555 5 262 G BLIJ
Olbl s SUs aslsn j2alS Uy i 5o ol ol
(S Jshn (ol il 2l 5 iy, 4l
313 dgmame 3 Shas 50l IS 5 osllasl Sl
55 ke UL Clle ol oslle (VY 50 50 0)
03 ool 5 oS 35008 Lol LS e Solal
A P el S B 5 0 S
Olojer i O0F) dil s Sl b saSls

ey Al 4 e Ll e o0 5 258



EXE AN b)l.o.n.:} A 0,93 “:ﬁ‘))’ ul.hlﬁf .\,\‘J,}

SLOIAS 53 basds s ) i 3L Sl
Vi owlas s 5 e Sl YT g L Sl
oS oo G e s US4 S e sl
U5 sl sheay a3 Jleel bass g oy L5 2
g 5 Aol e 03 eSSBS
e A il gy s Sl L 0T sl
Sl 5 238 15 b5 0555 OIS
A g OIS S UL e Sl Y B bases
L eslital NaCl Kb 51 g5t i Jlesl gl s
A=V s> o ils 1 SOOI colas
5 gk Vot mh Gl e e
Uge oo Yoo C}Q«élﬁﬂﬁij.}\-\—\/\
u.il.gq Sl Abfbdﬁﬁa‘jy\iéﬁjéé}
B e oy o u‘b Sl des il aelsl J e
SS s 3l dn s T s 5l Lol S
U LolS e 5,5 Sl (g, Se3lul ) shiea
LA bad 5 (gl oy sl

B N NPT B B
Sl—e Gy YV 38V o) OB slasles
Sps Blw i 055 Wiy pli)] Oszen
W g S O (S S el gl s (g Sl
a5 Ve sl Loyl s el EA Ode 4 v gal
Jbe 63315 b e 5 L by 1351 8 sl
s i eS8 /) s LEK-Y e

Il olSs 51 03550 Ao s g
Obosd 5y, 5 (Behr-D-40599Duss eld orf J.s)
Sl Idnl (YE) A sala ol (VAVY) O, 8an
L e 5 e o8ad Lo 5 4 gad 055 55
(V5 70) s 5 (8ol o5 dals)
(1) aad

053 5 /il Ol s ails (it 035) XV oo

Gl O, cble = (Ll

Yy

AT 5 TY) 558 e (oS 5) OS]
SR« Ol e DlS 555 SB5 Ll 3 Lo
Gl daa iy, gl 5 Al a8 ATP LSS
@2 $ln OblS ci b el ol ole S
YY) 58 o slal dacS 5l IS 5 s o gla00 s,
v,
25l Jpame S Olgiea QLS Oliul 3 puS
Jsab b 53 28 2580 S8 s Do s
il S s 4ol s s e b Sk
sS4k pde pimen 5 SLs
e slaS e Sl ible i S iaen
s Ay ey dsb s batia o> L gy, L
o5 Gl 35 e sl B S o e
e s s e s Olejen psba B2 5 ()50
b R 93l Dol s e 3 Shas 1S
oo 53 08 65 ST S Ao 5 e
A oshea ol asdlae ul ply il o Siamy
APy ade e 3 Olejen Hsbas AT s ()
olS > Shee glix! 55 Shes (21,5 Sl 535

W gy 9 Sl
5B 5 A e s L)

s olbie (F o Olapes ik g2
2 S s o Ses Gl 50 Shes
S O8 S b b 5 gisliS pole oKl
2 islas s oA B s LSt oo
SialesT lasles Pl \YAL-\Y40 ol Jlu
o) e Sl 5s B e slae,ss Jul
Ae) o dw 53 (6558 Olpn (G, YV 5 VE Y
Loy ) rxﬁt;ﬂ,(NaCl DU dhaa You 5V en
5SS 55 Sl YE g pemes g (Cdda S
LOlS St s e iS QS a6V L



Oyed g (B Wlp [ . Slho (B 2 2 (65900 9 DB pE (BT lojen ST (o)

olos 53 Sy St O3 (sl MR S
sdallis jUse oo Yoo (g5 55 5 U8 sk
23 S St O3 Sl i (Y ) A
odalin OB L2 555 sio sled 53 ()58 sk pled
3o VY 03 S SEs U5 e op S 5 S
(Y Jsde) el s 4 B 2

Sl nl s w OLS Glag sl 5l S
S st el i (S 0518 035 02 2 L
Jeb e S g8 Al 5l v 4 by
Sl s a5l s Shes s Jlest| Eoly (O3S
SealS pl aS (YA 5YV) 558 0 QLS 55 o g
Syl 55 Shas [ialS 5 it osle [ialS K3 o
o5 ep9n sk 5s (V) a5 i Ll s Sles
obe o yara QM ol e 58 DB 2
Fobe 5 (M) oo Al olS s Gy 0
G s 1y o S8 5 3 el e 3 olds
DR e 3 B 0 IS > Ol slace U3
ORIAN L 5 S 55 (TY) 55 oS S g S
G Gl sl Ll ol RS Sl
GRS sl 5 03,8 OAE 555 @ gt sS
S A sl Ol E Lph e S Si 055
oS A, s e 55 Olejen SB35 SRS
DU U U LIPS PPN PR 0 LI
L gd e OlalS

A e pled s Jole S Ol (555
GrerspS o 54l A5 B S5kl 5lelS sel s
a0 OLLS syl () aas e 513 b co
DS e 5 D elS (e e 5 p s 4 05
OLer 5 500 s mlE 0T sl (Sae
Slos o guums sbas (5555 55 215 OLES (YHYY)
5l el iz s 505 dile S 5 S s,

(Y’i) )lJ L].:Als b A.u.q”)

Yy

(Y) abal,
wls g = 4l 05 m0 cble x 0/Vo
RS NS a5l 5 ¥ edS gl 050 ezl 5o
shias Sl e 5 Las Jime o8 bl 4
cils e O35 cakim 5o 4ils slad g 5o Al
sy Gty 5 g 5 Shas ls 3 Shas
SrSeslal gl A S 1E Sl 5
¥ S5 shss S d e 53 23l el
5O St Gl a5 Al clils p sled e Sl O
A dloms (F) by b Sl 2t s 58

(¥) akasl,

s L (‘“‘ﬁﬁ mf)&uaé\ 5 Shes
1S R (“':J’U’fﬁ)gg-ﬁ}ﬁ:f%

=%\

e SaS @ JL“LA)'T 5 edal e glassls
3 il alia 6lyy it il sey 2ISAS

JJJ}J\&)HJQUJP&J&JJ Cjk_.ﬂu.u
A eslizad Ol

0L uilsls e Joir ol 18 5 2 05y
Jlae Sl ot B 25 N el
03 Goxs A5 Rl s g 5 B R
S St 035 in p s Ko Jlail a3
O Jsdr) o ol e
Sl Sl awslie s> = el
Glp e it (B8 s gt A il
oy Sl g oo o (g5 0 S SEE U5
T o3 oUsa e Vor s s (5y5E o oS il
3 A2 Sosb 03 reeen 5 50V 5 e DU
Sexmy ol me Ll 55, VY 5V LS, e

RGRARY



¥

LS o

EXE AN b)wc\A 8,9 ‘Jﬂ)} ul.h

s.
* ke SUT

LD e

DD o o jeP @0 | Cor 6 ard e oD ey

"A[PA102dsal “YUBdIUSIS-UOU PUB %[ “04GC [AJ] Y} J& JUBDIUSIS 218 SUPUE L. ‘4

GEl LTI 6'8 £'6 9tl ['T1 8L 96 ¢'8 ot (%) AD Cadiart Sl =T ¢
600°0 £€°0 90 6T 96 911 ¢ 100070 20070 911 8F 10117 =0
su su su su su su su su su su 9 9,(0 O s g Y
su P e su su su su D5 su su 7z 2.9 Dy (gl
su su su su su su su su su su € 0,0 £ (Y
su su su su su su su P su su 9 Qy® L D
su "ok ok su su su su Wi su su I (9) 1BADIND ey
sk x o o o o $k sk sk % d (q) LArures a2
(e) ;
su su su su su su % . su su € FuBoporem <a—
xopup  ppi ppig SRS s ad e ad WFiem  JySiom
1SoATR[]  [eordojorg  ureiny  puesnoyp ™ 9J LSS wanold gy reoy  Aipwoyg  MBRY w
. o Juo Bqumpy - JsqumyN urein) i juepd 1o -y D o
Lo TR < . . . ‘o e b AO'S o
JOWSoM  of e~y STV Y . Kmd o ity
= Gy TS L oTie e gt

g ey

"Xapul IsaAley ‘0130[01q pue pJaIk ulels ysam ureis((| aids tad uress pue juejd 1ad sayids jo saqumu ‘urjoad
ures3d ‘Jeal ‘wals Jo Sram AIp WSy jue(d uo 1032 UONIRINUI JIdY) PUB JRAN[ND ‘SSI)S AJUI[es ‘ssax)s SurSTo[iarem Jo 109132 Yyl JO adurLIeA JO SISA[RUY -] J[qeL

orbp \- ol R0 | 0 e o o0 (e i om0 © Cmd B 660 e mpe E e HED v prje e of Hey € ey of et 6600 o (Coj svpsle oy € MR €

A3



Oyed g (B Wlp [ . Slho (B 2 2 (65900 9 DB pE (BT lojen ST (o)

S p S 055 QU g opb S blie S Sle anlio Y i

Table 2. Average comparison of the mutual effect of salinity stress and waterlogging on leaf dry weight

B A
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0 0.14a
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0 0.12a
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Averages with the same letters are significant at the 5% probability level.
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waterlogging stress on grain protein K25 AS 0 I3 e e S
SBE s (42)) Wl 55 5 A st N a bl Conli w s L
Waterlogging stress Grain protein (%) . .
(r4) wb S ol s s
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7 Day 12.3b ey e s Bl St2 03y 5 G U
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Averages with the same letters are significant at the ool () Jsd) s s s deo s S Jlaz|
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Table 4. Comparison of the average effect of salinity stress on stem dry weight, plant height and grain

protein
OUge Joe) sos8 A5 (AJ){):C;)ABL#S\JV;'-Q)Q (jia‘;ﬂl..u)‘\:ﬁtwﬂ (As ;) &ils 355
Salinity stress (m mol) Stem dry weight (g per plant) Plant height (cm) Grain protein(%)
0 0.36a 29a 15.2a
100 0.24b 24b 8.2b
200 0.16¢ 16¢ 5.4c
LSD 0.07 43 2.6
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Averages with the same letters are significant at the 5% probability level.
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Table 5. Comparison of the average effect of salinity stress on the number of spikes per plant and grain
per spike, 1000Grain weight and harvest index.
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O35 Om ol sme 5 i alal) 555 4 il
53 01 Caal 5 0L {x.)\;fau'b 3 Sles 5 aiws s 4ils
s ST bl Jasls Ol g wls 5 Shas 35
355 sk LEalS (Y1) 0)lKan 5 ol o
oS b als 05y el ol e | dls ous
535 2 Soh 5 AL (EA) a8 0l B2
Lo Ko bl 5 i Jlesl Ol 4 cadls
J=e o 5 Jlesl a5 sba )ls (S ad,
Wl OAs 5 ey93 OAE o5 Sl ws olS sal 4l
i o 53 wls iy el st U
2 ML g s S sbay 508
e e e
g Gl o Sy e by 5 1A

v

P S wils i O3 oz Vsl oS Ll )
o5 il a5 Gl b e e S0 WL
Cosods o B L Glge LS (g0
6um~_ﬁ Cled EalS men 5 (87) w i
b 4 ol Sl Al s 4 Al el
oAl Colgins 5 4ls O3y Al s S5 slse
e (£8) Sl 0l S 518 S Wlsle 05
Sos—b oRIB L s Shas lml 5 5 Shes Jlals
() paS 5 (£0) )3 3 ppdizes v oy
el ol 55158
2 G Aladlas b (YY) OLSes 5 Gio
S dnsad Oy oS s Dlis 5 5 Slos
i sl @ls 3 Shes Sls ome 2alS o (655
gl el 5 ol gl i b e e 5o
Sldlas 3 (8V) us dals Jls e s S,



EXE AN b)l.o.n.:} A 0,93 “:ﬁ‘))’ ul.hlﬁf .\,\‘J,}

rSls glie Iy s ulal 2 () J5a) 3
Slr oM o i o) 5 ot 5 e
o2 50 00 oS s Shes 5 b 5, S as
s b oo o3 03 Al 5 Cmdida S
als 5 Sas gl Jie o eS 5 Ad sdal i

&;M.«:JM)U)AL;L:A Yoo 6))&)3;,@‘3}5):4 inw

(U dsd=) el

53 wls 035 5 W gl el Sl 055

(8) cils dal o o1y s Sae 5 &y
el 5 S5 em s S 5 a5 Shes
Ciﬂ—w 03 Sog—i 5 M bl a e J sl
0 s 53 5 S Wl 5 Shas » oyn ) Jlez|
I N
Tl 53 o 5 o3 Jlie 5 035 ) e
Ssime p S S5 5 5 Ses Ao s ) Jlez]

K5 sm 3 Shos 5 il 5 Shos 5558 5 9 o) il 1N dgr
Table 6. Interaction effect of cultivar and salinity stress on grain yield and biological yield
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Averages with the same letters are significant at the 5% probability level.
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