[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1389.12.4.3.6 ]

"Q')ﬂ‘;s"))'fsk‘“’.“"
AR Oolio) P o slads (o 33190 Al

OB P 185 93 33 O w0 9 i L3193 9 0 Iel g 3 Dhoguas p had (Slgil (KiS i T
(Triticum aestivum L.)
The effect of terminal water stress on physiological cahracteristics and sink-

source relations in two bread wheat (7riticum aestivum L.) cultivars

SN 0.f. .. F#F¥ <on T A D
Slad ST Q\:.ﬂqu)});cLgﬁﬂg_gmﬂj)céw‘ksbc&ﬂf}‘ﬁcsww

oS

;))_'m,@;ﬂJ@.t,,,ijxgowﬂsﬁwéwéa;uzz;\.wm S 1 9 Olise . (S s ) (ST L E (SO g0 B P (Surw
FAY-FA (F) VY Ol (2105 pole dloxe (Triticum aestivum L.) 56 pAS 55 53 53

PLE 51 4510 8 hos il Al g 4518 by Lilicke Jol o 3 (i AT £498 Ol iile XS doyd § i bl 3o
ol Ao g0 50 ( SUS i P dddllan (Sl 58 Gaised (pl bl o Jgasme cpl adgd oul ALl Plue I puus aliske
O PSS vd 5 93 4510 Wy Liliske ol 50 33 03350 § i 308 b L o 559099 308 Do guas p IS b § Sk
Byl 5 1PAS L 38 §midind ol el o (ol (b (Slal (Koo L5 4 oo § _wlo ol 5 &) o515 § SO g0
Qb b B 58 e 3T Djge 4 9 Ol @ oIRLIS (S309UST 3y 9 (Z5) B3P e am oukingy 4o Sl
Jol 395 1F 5o ()0 cd b M)éd‘)&&.‘J&Q&N}Té&)w.u@b?lﬂﬁ@;éééw o7 syl
3 (P93 ad> yo) b3 T bl 6 O wlad s 9 J91 395 1F 50 S8k il (9! Al y0) Suzmo SolaT 9 (L8100 57 31
4 Sb09 30 By Al 1 41D Sl 9 4515 5138 939 EOGF T ) ild O Koo AL Hlog 18 457 310 YL Zu s .W50g walh Hlesd
(9 N 185 95 B 90 Dlho (pl I sxe AL Lz gn (i pl T 93 B39 o 515 08 I e SIS S s9b
& ) U SLL8M00 15 3o 395 1F Ol Hf (i i 90 LT oy gl 9 893 Ful Subd9 0 08y 3O BT slvde
Joome (053 9b9a Judg I (Slgiome (514595 Calud (g Ca g SIS (Gx0 SBIT ol e b oualie o Sglg 39
G0 o7 2 33 Slhe (nl O (S T 9 LD Slod 53 (g 2 S390 (S S T 93 B L o7 ) & g
SUdlod F 3 ow 395 1F 9 i § 4 iy Jl 50 S 50 1y Cdald o g &5 T 9 comT 391 s (SIS S0 ol
0 T ol O30 513 G20 (a1 B1 9 T Ol o BT 90 o 5 4 (Joho ol dlo 0 58 (S 5 slod bl
b.d 085 93 B 1D 1 & Ju T el S 18 Sro g 139 L g0 41D Ol g Al g0 38 Kl T .l od) 90 B Sladils
Sy Sl 33 (S i ro A 30 ¢ I gl (el A 30 4 o LIS S g9 A 50 4T Ay (o0 JB 4 T Cewd 4 Il 4 4> gF
GBS (6,18 o 35 4 1) 4518 & ;Khos (I gho maedl Al 10 &) i Al o ol 90 (KES G Jlosl § Abb 418 3 Khos
Sty 0 T ol Ol G119 T O o AT 31 31 oo audd dlor 30 93 (K 55 4 vy 3 4 3 o0
b 0390 LT 5 o9 3T (Sl EAL § 0 T Aol O o 32 41 3 Aild A dli> yo 30 § ¢ J ok o Al
Db 0 410 8 os gl Cargo il

LIV SCCIRPCE IR S-S RS PY PRI JE V] [YEL S WY [PV [EL U] I 'Y CTY B -R W g P51

WAV S5y deasb APAMAVITA S8 55 )b

&by o&ils (S9liS e uSsils Lkl -

(foadmoradi@yahoo.com ¢S5 s 531 ) (oS a51K0) (6555LES (6550 55 g 0uSiin 55 Hbalzwl =¥
Ol o&sils (g5 5aS 0 isls e olsils =Y

6)'_)}\.{:5 63}.‘}.{7}5 °'&;&}}4JS‘E‘A}.2_F

ok 5 6 g 5 Pl Dlidosd a0 3kl -0

A))‘fﬁéw‘}ﬂwk&@l.:k}‘a.&—?

Yay


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.4.3.6
http://agrobreedjournal.ir/article-1-156-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1389.12.4.3.6 ]

VWAL Ol oF o leis c(..ﬂujl).: RIS 4"()\,11 oo r}k« Al>.u"

Sl S (St (05 0593 U gk 53 i s
e o lass,y Jslse S50 51 B0 e
«(Lal and Edwards, 1996) S usl; Sl zalS
LSS N N VR g P o gpamm £
S sa aals L 5 (Valladares and Pearcy, 1997)
5L (Reddy er al., 2004) &5, |ss )5
ol (Yang et al., 2002) o, 5 $SOL
bl alisle el Sis s aS Jsls
Lo o 55 S g LS 5 6 T
LS 5 ol a5 d o Laain, s Lol
S 45 A5 S odaline (Xie er al., 2004)
08 oy & d s 55 5 Al e g
LS (5 ol g8 Ly (aS s
oy T el (8l e 5 ol (e
S n e |y (RS o ol (S
sdalin (Yang ef al., 2003) ol,LSan 5 &K0L
5SS claasls o8 S r 23S LS
L ootiws LU casls 5, Shes 2alS 4z s
Lol 5 oS SLa0 50y 58 CBlE 050 Ly
3 5l Lma Sls ool ps oSG T
Gl 535 ST 48 515 5,158 (Davies, 1995)
CS 5l 5o b g S g Lilan | (Jshor s
Lagils s S VL Clle 5 w8 ¢ s 0T L
03 S S b A S A e IS e
S g 55,8 wiy s s sladsils
S W S ui)\}f (Brenner and Cheikh, 1995)
slaasly js S| Cble (bals Odd s a> e s
o.x_.:ﬁm_la;:,;}a.x:_w,ﬁ\bgm, J s
oL 5 <15 ‘(,4_;5 3350 bl JiE wls
Oljme il 331 487 Wsls OLiss (Xie et al., 2003)
P S - P S mwy g g
Ul s 53 5 Il o L e (S
YL slacble it Ol e e 5,05 0 e
Olsen S35 2 ko e al po 55 &S5 5T
23 eplE Glmails 535 o e 4l gLy

Yay

-

400
Gla Sl gl a5 T L Gbl e s
St s (0 =) bl el Caud usle)
jaubbl}(ﬁd‘b-u)a)jbd‘}b)bﬁuw
A g e dils s Shes ls gme il Co e
u)jaljd_gagbu\ g(a.\_:fa\_?ls.b&l.u«

sl 3. «(Gan  and  Amasino, 1997)

5 9 «(Brevedan and Egli, 2003) J—s, IS
Colda «(Rodriguez et al, 2002) J s t>s
oy g (Liang et al, 2002) gla—js,
ol 5,155 S, (Brenner and Cheikh, 1995)
L slsdles, § ads o 5l S Jiis .ol
0533 SIS adS (6 Lais b S S
Ol Ul s G LS g U
3ed e il 3, Shae JhalS 5 als 0y SOk
.(Royo et al., 2000)
L;.—dr-e—w«u-ﬁiﬁ-u"@jb—:(‘j&“ﬁ
d Al g R 52 LS 5o (glaS ) Dy g
OS5 U ol St 5 Ol e
alS aS Wsls oLis (Liang er al., 1997)
(S AT 53 S pled s STl
a5 5 Slasjsy Colds als Cle w i
Dy g IS Lo 53 &S S5 bl alS
o OLaLS s i g8 Oljoe 03 gl ABL (o
e s bS8 e s 5 Sis i
daly s 5l bas esls 15 ¢Sy S5 YL Sl
532 0W) 5 Gl Cudgdons Conl a5 6
.(Ahmadi and Baker, 1998) cul Slix 215
SLALE 4555 0 e 01 Ky ST 4 S
Jole 1) Ulas B 51,5 (Sis A5 o a5 &S
Lol cdils oo (g5 g8 b bl s™ Lol
Artemios and Kofidis, ) jasdodsS 5 o sai,l
el (St 2 o &in & L5 8 3,18 (2002
A i g 0 alS ol Jalge cslas s,
s LS A4S ol ods py15S ioean


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.4.3.6
http://agrobreedjournal.ir/article-1-156-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1389.12.4.3.6 ]

R ﬁJ“é&S\«i\ ga-ﬁ;ln

Oy L Glsdles 18 51 am VF 5, 5 Sast
Aala sla 5 (ps ado o) S50 58 (S o)
GLOIUE )5 )y 540 el ods (LA Os)
V0 gLyl 5 emlo 19/0 wlas ki L Saudly
Sreds S0 £ AS YN il 5 el
Lamb gas i oS 5l S 5 fols aS ods
G S o dl e as a8 Win g Y1) s
ssbie 4 S, Fr S Laplu IS IS ae
S s e SIS 51050 4 Sleele
L s s Jime 468 @ oIS 4, Fr cndS
SIS 1 55 a5 g iy Sl e g 03,8 &S
dals s s Lol S, as asli s
05 b e g 55 Wliie LT G b
(Sia i glasled 5s chids e 5N
ple (5o A gy L0l b
as e Cd b o0 U 53 (G L0 52)
Crsb) Ol ol ot 4y s (6,065
P St 5 Glsles g8 Sl e AIRINILY
(Sl GLaOIUS 51 (oalaas 3 b &K 5as =y
Sr 03,557 s 5z S 51 ladi s
Sl 3,8 oS LaohIS 055 51 LT (55
Sl 5 salamil 5 &5 s 5 ,Soe (5,5 o514
53 (0l 58 059 9 ahiw ;55 asls sluw) OT
Sooles gl 53 (K55 58 (S al> o
G b 3l as eslinal 4 1us (65 V) OIS 55
S5 s 3 Ses o o3lasil s, Ses s
b el 55 Bl e ls
in o GLdles 8 gy 55l anin & S ey
T L8 A 51 Gy FY S ) L eSS S,
o= o3 s Ol dslas b o ol a
s I aliw 1 ety dhews 4 Lagils daplalS
Ele 035,55 53 (s ST Sla s 58 55 o3,
SLa 53 Olajen 55 oz &5 L e
ple 035,55 55 5 @il Gl o gime T

C)l} GLA Qj}f:a )\ U:A;}.u cm.u...‘.;.ub K )\Jé

Yay

G T el CLE 2155 o sdaze s i1 S
b i s e) il 0l ade e (gl s
5 ote Saan 4l Ol e il 530 5 (s
(Yang et al., 2003) C—wlod b sy Hls ne
354 05 b g w55 O o Slllas ouke
a5 Sls Ay o b 3 oSG T el 1S
Ay oS o b ol Clale Dl o e Ol
ol iy Sl 4 5L

S S s g s o sy )
5 ST sl O5np5n Bl OT Gl 5 3 Shes
3 i 5 (Oea) ails 53 ¢S T
e S L e e S5 5 58 slaad e
S s o o 55 S (o p 5 )
3 [(ds) o o ¢ GLtdl 03,8 1 oy Uil 555V F]
(SLidl 03,8 51 o 033 535 V¥ ] Lasils O
oS A e 5 Jomte 085 95 53 [(pg3 a0 )
A Bl |l eSS

B 995 9 3lge

SIS VAP Jlw olay3T 53 SiolaT o

303 s UL 23wl 5 el 05,5
g3 Lag S ojlsl als” 5 coas ol g o sils
CJ,?Q)W&))}L.:S&}}J}Q}:; QM}}’
0555 as Sen e VO Sl )55 Ol e
stbjd—ﬁ)b?a U?bw@)bjctfﬂ
Dp A=y (Zl:“c;‘._ﬁl/jj)) WWYE a8

b B s s iS Syse a Si ST
i el 1SS aw ya  Bolas JelST claeS sl
S 5 4 Jemie) (0 S5 Jals S 05 5
g s (oml 5, Shes Juily ¢ Juad sLgs!
Jeedley L o gl (St (2 ole)
sy Ssle (msby glam s s (Vb5 Shes
Sdm 3o VP U Slasles § 0l 5l (Sas i
Csby L g 3dzn (LT e 5 SlE8103 S
oS (g adepe) s, OLL B ae 5o b b s


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.4.3.6
http://agrobreedjournal.ir/article-1-156-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1389.12.4.3.6 ]

VWAL Ol oF o leis c(..ﬂujl).: RIS 4"()\,11 oo r}k« Al>.u"

e 2 Sle Sl lie 5 Minitab s MSTATC
s el LSD g,

o g @b

s 3 Shee s ke aglie 1 Jools gl
)Lﬁgjagdi:jfr_fe)u\asjﬁlﬁ.oﬁslsow
3 S5 0 3 i 513 e sk 4 el
23 Sas A5 Calzbes bl Jlesl (Y Jgus)
Jﬁ—l"‘—i“—;""—"‘\—j‘J—i(’ﬁ’Jdﬁl‘*—L"f
50 4l 3, Ses ol ST oz e (gl e
heslie 53 (o3 #V/A 5 OV/F L3 5 ) Codng o
(o y3 Yo/ S VB 5 ) w515 o, L
A5 gl 33 A 53 cdali [l O 5 s S
=50 3 i S5 b s 5 S St
= 4 Sl () dsds) sy sy e
Sles 53 YL 3, Ses Joily ol Sy e
oslatul Loyl i pl jo STl Cugb )y 155 dals
sl S =0 b amlan 53 bl s sed (6 2
)aLayaﬁ-QTc,_&lfjub S ol s Shes
PUCSSTIN. Wt I PY T PR g
S G285 on a5 s sy &y DU
ol

J=le 53 O s Laddils (g5lwe 3 2od b
(SLidlos ;S 5l am 59, VF L &SG) asls Ly adl
o= > .(Zhang and John, 2005) 35,5 s jasis
s kT Glad sl di) 5 (Jshos s Glej 055
IS ails o5 ity Lol 5 555 oo plal o0
U~ 59~ (Brevedan and Egli, 2003) s J_:f —
5 S s 28l 5 b Sleyss ol 5o (S
o go claasls glo o3 b b talS 4 s
«(Wang et al, 1999) 5545 o3, s zalS
u‘)u)(jbﬁ\_bjﬁ‘)éé_:&&'__;‘__ﬁ‘
Sy il 5, Slae (A 4 Slidlos § 51 dm 55, VF)
Laasls 53 03,9, 3l g (g 5lwe 3 alS 5 b
el 53 (Blum and Ebercon, 1976) 483 o ,ialS

Y40

Olaj Lo 5l 8 Slow o ys =V 550 5 55
S simn el (S s (IS s S o511
oLl o S b J35 JS s 5b @ f3 IS
s (Amon, 1975) 055,T ss, Gb anlas 5,5
J=35 S (Ashraf et al., 1994) 01 )L an 5 s,
a5 F las jo dpyn A Dl Sleslanl L
L oslae 555 dor Olje 5 gl el 31 Sl
Varian 300 ) e 55 g5 2SSl s ) osliul
7FD 4 75V sz s Js—b ,5(Scan, USA
0 Jpdowe Sla s 5 6 S 0310l s (6,8 oIl
s 5 el (Bradford, 1976) 5,555, s,
oz m & J e Slacntis s 2l Sl 6l
3 ST 05 sl 5 S NS ol s 5 3L
J=lre sl oslinal (Gl iU (oS
9 :\Jitzjl.w a3 ¥ gles 4o L;}:AT&.;)}C‘J.‘;L:M‘
Sleslinl U odal Gy Jgdone 55 o Ol 5
sl FAD = a ob 53 ¢ jte g7 b5 Sl o8
3 Foongh S Olojan (6,5 051143 8 s
LCA-4, UK o3 ) oslinul L g4, Culda
G U PRGN P PYRCE K GNP
3 das o&s 3o 5 25 8 1 eslizl 3590 0
e Seilslans 8 s aslbfo csil
T RPN PR EE L QUEIIMPTIE
S T Aol 5 oS (6,8 05100 5 (55l Ll
Calidee fole yo uby Jls js glaasls )
O San 5 IS gy 5l a5l
A osliswl Sl-Sesl U (Kelen e al., 2004)
oKws jl oslizul b 5 o lae I ol J loms
C180 giw 3l eslewl L (Knauer, Gremany) HPLC
Sl Bl 5 455 53 2 e A D S
HPLC 4> ,5 L dpyo Ar J gl 5 Jbe 5 /)
Al 5 oS S bale 5 a2 000 L 4y
Calides glacble lesliwl Lo ¢S
b (S o3It esle 55 ol glas Ikl
SAS glayljlp 5 5l eslinwl L (g )bT Sllos


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.4.3.6
http://agrobreedjournal.ir/article-1-156-en.html

"o J{MSL&M g;.ﬁ;‘n

33 w515 by e (’J‘frw W3 5158 055 5 oMas (Bls e Lh o3 5 S5 cails 3 Shee (St 25 X085 il Sele e =) gl
i A slasles
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in drought stress treatments
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Treatments wbiT gb,ls  Marvdasht  Zagros  Marvdasht  Zagros = Marvdasht  Zagros = Marvdasht Zagros Marvdasht ~ Zagros
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Percent reduction compare to control — wals 4 Cuus J2alS Ao s
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Fig. 1. Flag leaf photosynthesis rate and stomatal conductance of Zagros and Mardasht wheat cultivars,

A: control, B: drought stress since flowering to 14 days after, and C: since 14 days after flowering till

maturity. I: Indicating LSD value at a=0.05
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Fig. 2. Chlorophyll a and b, and soluble proteins of Zagros and Marvdasht wheat cultivars, A: control,

B: drought stress since flowering to 14 days after, and C: since 14 days after flowering till maturity. I:

Indicating LSD value at 0=0.05.
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Fig. 4. TAA and ABA concentration of Zagros and Marvdasht wheat cultivars, A: control, B: drought stress since

flowering to 14 days after, and C: since 14 days after flowering till maturity. I: Indicating LSD value at a=0.05.
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The effects of terminal water stress on physiological cahractersitics and sink-
source relations in two bread wheat (7Triticum aestivum L.) cultivars

M. Saeidil, F. Moradiz, A. Ahmadi3, R. Spehri", G. Naj afian’ and A. Shabani®

ABSTRACT
M. Saeidi, F. Moradi, A. Ahmadi, R. Spehri, G. Najafian and A. Shabani. 2010. The effects of terminal water stress on
physiological characteristics and sink- source relations in two bread wheat (7riticum aestivum L.) cultivars. Iranian Journal

of Crop Sciences. 12 (4) 392-408. (In Persian)

In arid and semi arid areas as Iran water stress at different grain growth stages is one of the major
concerns for wheat production. This research was conducted to evaluate the effects of two levels of
water stress (at cell division and grain filling stages) on some physiological and biochemical
characteristicss related to the sink-source relationship of two bread wheat cultivars (Marvdasht and
Zagrose; sensitive and resistant to post-anthesis water stress, respectively). A factorial experiment
based on randomized complete block design with three replications was used in greenhouse
conditions. The treatments were two levels of water stress including (1) water stress (50% of FC)
during fist 14 days following anthesis and re-watering (stage 1) and (2) water stress from 14 days
after anthesis to physiological maturity (stage 2) and (3) control (the water status maintained at FC).
In control treatment grain yield, biomass, 1000 grains weight and number of grains.spike” in
Marvdasht was significantly greater than Zagrose. Water stress levels significantly reduced all traits
in both cultivars, with greater effect on Marvdasht. Effect of wtare stress in stage 2 was more severe
than in stage 1. Water stress significantly reduced photosynthesis rate, stomatal conductance,
chlorophyll @ and » and soluble protein content in flag leaves of both cultivars. However,
concentrations were higher in the flag leaf of Zagrose. The highest concentrations of IAA and ABA
were observed in stage 1 and ecarly stage 2, respectively. Water stress in grain filling stage
significantly increased ABA in the grains of either cultivars. Based on these results, water stress
during stage 2 had more effect on grain yield. Water stress during cell division (stage 1) with
increased ABA and reduction IAA content might reduced cell division, while during grain filling
(stage 2) increasing ABA content reduced enzyme activity and duration of grain filling, hence grain

yield decreased. .

Keywords: Abscisic Acid (ABA), Cell division, Grain filling, Indole Acetic Acid (IAA), Photosynthesis,
Water stress and Wheat
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