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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
At cell division stage S s sl e 57.4 14.1 335 7.02 33.8 15.1 50.1 2.5 16.5 13.6
At grain filling stage 4> Ous Al e 5o 61.9 30.1 37.7 14.7 38.4 25.2 61.9 20.3 5.14 7.8
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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


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

[ Downloaded from agrobreedjournal .ir on 2025-07-16 ]

[ 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"

8 1 Jpdoen (6la 5 g Slkie 3ls L2alST (gls sne
A kit (sLa s 53 o S5 Jowie 035 o
,}ng;_m,fvj,;mu,ugumuﬁ»
Sl 55 o Jlasl (Y o) 350 i (5)l3 oime
Il Sla iy Clle rals ot (S 2
sl Sl als sy s Jorl o 55 0 1 S5
Y )
2 oe Gla sy B (2l S s 2
o a8 A el Slejadly ddy Caliee |l
o sl a8 Jlasl g dl o 3 (S
S s sla sy clle 00s i
jg_.:gjfr\_;,\)g(ugfﬂ&tfo,u&5;1,;)
i (Sldles 8 51 e 5, W0 5 YA 5 &) o ST
L3y 3 6 SLidles S 5l e 555 VF e (55LT
J o Joue sl
Sl 03 5 (5 s o e o 4 S| 4875 G s
s gl iy Cble zal ST (Y JS2)
PRGN W R P gu
OLHLSen g ¢l5 9 (Yang et al, 2002) Ol,LSen

A‘:}:ﬁ:}J ) < Lle s als”

Sl s a5 bl ok 3,18 (Xie et al., 2004)
TS oE s 2 S 5 S Sy
Lgl_acnsb_;c,_bl.&«):ﬁlfufj_acw\
3025 Sy S bl 2l S 4Lt J s
ol i g3 Ol e Rl A5 n el
s sl g sy

)bwjf‘jpijﬁﬁgﬁb)a‘_}éﬁjgw
Jles! (Y J;Q)aﬁwsjﬁé,;\pﬁ»u)ug
Samn LS e (St 5 e 5555 8
JS8) b (55 55 8 0 65 b s Jds IS ke
Sles dslen ( Sis i Calises slajles 4o (Y
Jroia o8y o 5 b sa b IS Bl sl
358k pm Cting o ol 85 5 by 0SS
s 55 8w s 5 (Chaves et al., 2002) O, Sen
3isine 5 e dlaly WS L35 IS S hile 5 a8,
L35 IR

Y44

33 8 i yh S e clalh 4 o (A5 A5
.(\ Jﬁi) sl als o
Aals o 55 o ST =T A S sl s, Lola
Y dju\q-):ﬁw:)f‘,é)j‘%d)b@)jbq
SLaas sy 035 5k ey a3 0kins UL ¢ 5d 5
035 ety e V3 5 (S5 05 ) o S
OLALE 51 sl 3 dz o Bl OT i g e
5l koo 55 4505 b Jalse 4 i B 1S
Sy ge o> by e 085 53 § b g (pl (§394> b
%wajgﬁﬁé;s-u:;sdwl.(\‘ Jod>)
35 (-*»‘f (50 93 2 55 Sl e) Syl il lals”
o S A a8 55 sy L s )
Sol3sime b iy o S5 085 gy Zala Ol e
S ) Sl a5 b Cng e 05 5l e
3 33 S e g 0l gl S & s
Coldn Ol e 039 530 500 9 OLSS 05 93 5 4
‘S (5 by B 5 e O 1 4 5 M40,
K aslw sy eIV rw,&,,lz Ll g5 oo
AL il 08 cpl k) 53 deTH e (g jeml (i
PA.:;.,_?-}A(U:%JA):G(_&:'-Q&'JJLQ&I
s 0 = S 1 sy s O
A5 (o 31t 33,0 3 VAt 5 ) ot
sl 78 5 (Liu et al., 2004) O, SKan 5 53 .(V JS&)
SRS s S H’f ks pB )l 53 (glai gy Cylia
6"‘——353Jr:—£5-~‘—5>;&)‘}—?‘m§—f~>‘
Sl (S 5 4 ey 3 55 e 2alS)
YU el 5l Sl &l ool Lois
Lt lin 53 el g5l Sl o3 g0l Jla ) 5
(&5 1 el IS dhor ) oce sy (slagenly L
el Ei8 B e 935 035 S
.(Ahmadi and Baker, 1998)

S o s (sl 5 g o bl cdals Hlas s
o553l it s e sy b ay o 815 05 o
(S 25 slajled (Y Jgdar) 5 Ciing e

By NN SRR e S s S5


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

[ Downloaded from agrobreedjournal.ir on 2025-07-16 ]

[ DOR: 20.1001.1.15625540.1389.12.4.3.6 ]

"o J{MSL&M g;.ﬁ;‘n

7 S e T e 5 (gl 55 s i s St o glome Sla S b J3 IS Bl (S rsx o8, flie 31 80l 4w lie - s
b Sledles & 5 am 55,5 )F 51 5 (ks ijpmmz:a,,a)@;),\fU@w‘°;5M,>a~ S fels wfjgﬁdi.:;um.wwfjwfur.ufr@,l
A Jlas! (agils OLs  a> 10) ol wi ) 0,95 OLL
Table 2. Mean comparison of effect of Genotype x Drought stress Chlorophyll a and b, soluble proteins, photosynthesis, stomatal conductance and relative water

content (RWC) in Marvdasht and Zagros wheat cultivars in drought stress treatments

Josksa Jbsi5b loe o555 e 5 Slaija s
(.x_f NS Chla Chl b Soluble proteins Photosynthesis Stomatal conductance s g sby (gl s

Wheat Genotype ~ Treatment abiTsla,ls (mgg' fwd)  (mgg! fwt) (mg.g"' fwt) (um CO, m?s™) (mol H,0.m™.s™) RWC (%)
Control dals 2.08 a 0.64 a 840 a 15.0a 0.13a 84.5a

Zagros ~51;  Drought stress at cell division — Jjlu s alo o 53 25 1.95a 0.61a 7.10b 937¢c 0.09b 74.0 b
Drought stress at grain filling 613 Ol dlom e 3 A 1.67 b 0.51b 6.65 bc 10.6 b 0.09b 55.6¢

Control NIES 1.74 b 0.55 ab 6.10 c 10.7b 0.08 ¢ 82.8 a

Marvdasht <.s5,,  Drought stress at cell division ke paus al> 0 55 25 1.19¢ 036¢ 526d 6.36d 0.05d 525¢
Drought stress at grain filling R 1.31¢c 0.40 ¢ 5.03d 6.08 d 0.05d 399d

Means in each column followed by similar letter(s) are not significantly different using LSD test. I s gan sl LSD 05037 (olol iz oS 2te (o o ghols 457 ola o Kls O gt a5
LN


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

[ Downloaded from agrobreedjournal .ir on 2025-07-16 ]

[ DOR: 20.1001.1.15625540.1389.12.4.3.6 ]

VAR Olews 3 oF o5lads con33l 93 Mo 011 (o) ke alons”

s T -Lspo .

a5 Ol e
Chl. a (mgg. g'. fw)
N
adg 5 Ol
Chl. a (mgg. g'. fwe)
N

= (Marvdasht) e 0
4 (Zagos) 5

sdma LT
l Re-watering

35 [
C I Starfing stress

25

1.5

s b5 Ol e
Chl. a (mgg. g'. fwe)
N

05 05 0.5
o 0 0
7 14 21 28 35 7 14 2 28 3% 7 14 21 28 35
Sl 8 I wwigy (Sl 0 F wwiey S o35 F w9y
Days after pollination Days after pollination Days after pollination
! Lﬁa vl L
- 19 e-waterin - Starting stress
A [-1500se B ¢ A
=
L 08 - 2 08 S 08
1% 3 s
Eak¥ 2 Eary
54 06 4 h‘g 06 Dy 0.6
5 g 3E 53
DE < as
it 04 J <3 04+ 33 04 A
3 ° g
S ]
0.2 02 1 02
0
0 = 0 -
7 14 21 28 35 7 14 21 28 35 7 14 21 28 35
e T L) EE T 3 TY) S 05 F w3y
Days after pollination Days after pollination Days after pollination
1
- = 14 - 1 A
LM H B Sda 5T . M1cC ! Starting stress
-E‘ 12 %—.a'a 12 ¢ Re-watering E 12 \Z
N e N
£ 3 | D £ 3
53 10 2E " LI
SE %5 aE
IS g Z 8 32 B8
b8 iz 35
e 4 = ?
{2 o S ¢ {2 o
N2 ER S
E 4 1 E 4 E 4
s s
@2 2 @2
0 0 0
7 14 21 28 35 7 14 21 28 35 7 14 21 28 35
Kl o F wni9) G105 amiey Sl 05 3w

Days after pollination

Days after pollination

Days after pollination

uLALJ-':J‘QC.J:J)JA}w;\)rﬁvuj‘ﬁﬁgjd)lmwﬁjﬁ)bcaJ.:s)Jlf‘_)\JtA—Y J.i.i-
j,,\?;\‘é_{;}u:.;:dwlt,.u{;,,w\:gsuzsmjfw,;w Ol 5l (e a5 dlesl io ¢ usb,
Al o ls gne sl sl stiatilis 45" LSD(@=0.05) Lasla I .di, ey95 OLL U Sladles S 51 un

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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