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Effect of post-anthesis water stress on remobilization of soluble carbohydrates from
peduncle and penultimate internodes to the developing grains of two bread wheat
cultivars
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Fig. 1. Grain yield of Zagros and Marvdasht wheat cultivars in non-stress (control), drought stress during first

stage (anthesis to 14 days later), and second stage (14 days after anthesis till maturity). Mean comparison

performed using Duncan test (a=0.05)
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comparison performed using Duncan test (¢=0.05)
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Fig. 3. Total soluble sugars concentration in the stem of Zagross and Marvdasht wheat cultivars in
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after anthesis till maturity)
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Fig. 4. Total soluble sugars concentration variations in the peduncle and penultimate of Zagros and
Marvdasht wheat cultivars in non-stress (control), drought stress during drought stage 1 (flowering to 14
days after) , and drought stage 2 (14 days after flowering till maturity). Mean comparison performed using

Duncan test (0=0.05)

SLaasl L g abge cnl (F JS2) 55 2T 6 Kb 53 2T Joile o Kl Jgdos sl Ol e

s¥s,ls 5 (Ehdaie et al., 2006) o1, Sen 5 o ldal O Sas D Cadodes glasles s el Hles

(Wardlaw and Willenbrink, 1994) ¢S ks Jsdoee gladd Ol 51 iy (g yls e 5 b
00¢


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.8.6
https://agrobreedjournal.ir/article-1-120-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-19 ]

[ DOR: 20.1001.1.15625540.1390.13.3.8.6 ]

WA ol o o)led s ol 0Lt 215 sl W

Lol s o sl Glasles 851 ey (S 2
53 St 3l ge ez 5 (AE gy i 3l
039 2 3 g0 9 a0 G i Cﬁj}r@.e)'\ dadls
S8 e 5 Ll on S abus 4 0ds A 5
e o 5 65l (5 e 58 3 Ol sn 51 g T
53 Calibee 01 Kia g3, .(Ehdaie et al., 2006) ol
Iy asls s 5 5 éuﬂLﬁ-Sv.@_.uLg:\_o bl
Ales S 58T s do 3 ¥ LS Y 55>y
Ravindar et al., 1982; Gebbing and Schnyder, )
o) 2L (1999; Wardlaw and Willenbrink, 2000
i Al L 534S C8 8 4 Oy e
JLas! )'\J_?V_@.e Laasls s o 55 (ol juiw g
@)bd@lﬁ.ﬁm)wrbu:y:w
AU 5l dn (S 25 aly 4 ol (g i
i aeals T ls sy (ST e Iy alS
O a5 pl 3 5b oo dilo 153 suoes JUis]
Bai et al., 1989; Bonnett and Incoll, 1992; ) ;-5
(Van Herwaarden et al., 1998; Yang et al., 2000
gjﬁwd,fp)>ﬁusd\¢§,molk
35 deoys A U|)L;<_:>_;;J)>¢4_'f4_:15
b s leST el s iles S 5,158 il oS
03 ey el eSis Oy Ll 4 Wlesls olis
Slie SLzdles ;8 0laj 4 S (S 0L
5hslie Sl 5 el 4 5 15 sdmee Ll
Al e et Sle s Ll d cpl 53 05y talS
0158 Sl (S 457 Laay 5 (205 1 imnn
WS Jas Ladils (ol 5 (6 jmw 8 51 50 4 430 CL»
23 Sl (S 5 oSy et et
33 el sl o s lus oL Sl g o 3
L b gas Bl Lagg S 031
SLa 5 le e 5 odaT s 4 gl
0 3 J pdons (Gladid suos JUS! Ol jos 4 b g2 50
oS o5, 53 p ST bl 5 5T 0 Sl 53 ol
SV sdmes JLasl Hlaie (aS sls QLS ) 0 3580

000

Jole o koo dd ke 05y 2h (obls Csllas
Jeeiley odies 0L 5T 6 Klos g s 5T
4 e SlaiS suzes Ul 53 0, S0ke ol 5L
el Hlas 53 ol Slidles & 5l s Laails
5 T 0 Slon 53 34 o d plows (SladlS )l
St ity Sbing e o8, 5l 0 S5 03, 2T Jle
chle gals coge S a5 Jlesl (F )
o3 T ey T 0 Ko IS o ot
(S A Hles gl 53 8 55 A 05 50
AT Bl o Sl 53 55 g0 I sloes (Lol ke
=50 5l i ol e sk 4 S 15 Jemeza =3
s Cble o, meS (P ) 55 Cing e
=53 0 5 =T bl s 5T Kl sl
i o 55 (S A5 5l 53 () p 2050 S
035 505 Lyl ol 5ol oy wils Al Ul
o S 5 5T 0 Sils J s (glas & bali
Sl s GalS bl Yl 5T Jils
4 (Bonnett and Incoll, 1992; Blum et al., 1994)
Sl 0331 Lails 4 LS ol 3domn JUiSH 33
.(Yang et al., 2007)
Jlazl oLS 5 liis b slasles o
380 Jromze o35 Lo plove (LS 3tma
35 it S5 e sk 4 g e el o3
sden JUiS| lie 03 YL (ks e () sir)
Wl Hles 53 e, S5 5 Bl Jshome (slas
osb i Cbag e ple o5y als s, See
3 i o 815 Jaiie o35 51 (613 e
G (Sas 2 Hles g3 e sl () JSKE)
NEFPUICININ SIS S JUE PR PR NPT
2 5 lie 030 SYL L O JKE) oy
53 sladils 4 baslu 51 J shee Sladis sdzes JUisi|
odas Ol ¢ e ol Cobls (Sen iy
S 16, S s 53 3 dme JLESH 2E Coenl
Ll b 55 0 15 055 03 05 ils 3 Shee s


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.8.6
https://agrobreedjournal.ir/article-1-120-en.html

[ Downloaded from agrobreedjournal .ir on 2025-07-19 ]

[ DOR: 20.1001.1.15625540.1390.13.3.8.6 ]

e SLles 85 e S p 1"

oLS 5L a3l 035 350 o (sl (658 O 3les
S olle g5 s 3l g palad il g g Ligd
S350 )b 4y (6 R 58 31 g0 ) sed Lol e
oy s 4o (S R 58 3 g 3 55 0 05> laadlu s
331 | ORISR WIS S I V' W PSR L g
35,5 03 il 53 QLS 5 5 55575 3 S48
a5 b dagls 0ad s 5T 51 e (Blum, 1998)
3w 5 a3 5 Sy (g b b el
Ol g5 51 i Laasls 5L «(Willenbrink et al., 1998)
sore JUiS gy b Eool 5 ol s oS 1 (5 8
CLaails 4 5,8l Oy s 4 Jglome (slatis 4,
st e o5 30,5 e k2
o= @L:J D gl ol Jslows laus clale J.Jalf
4 gl S o 50lslp 51 S &S sl ol Lt
Cbale s LaolsS s b a8 @l s (glo 3
55 SLzdles ;S 5lum 5, VP L Coia SHa0LS 5 3
SRl e 2T s Kl 5 5T 6 Silo
Ol Ay 053 OLL U (golo sme ) sb a4 upw 5 3L
i ke a5 L0 i) el Jrals
LT smes JUa| oas OLis Cr&y o Laplsy 5

Al e ddy Jb s laals 4
s Lsl 5 (Dubois et al., 1990) o HLKes 5w suls
o Ol &5 55 (Schnyder,  1993)

ol

<

ol 53 Ales ;ST 551 553 e 53 1y OLS 5 3
Ol s alS L LaplesTy o coble ol sl s
5 T o Bole 53 5,5 L 5 5585 508 5 I8
Olsie g 5, 5 5555 55 5 50 ol en 5T J5Le
L oo e LAOLS 5 3 A 5 Lol oole iy
orl s «(Wagner et al., 1986; Dubois et al., 1990)
55555 55 cdle rals Lol LYs 5 S Yl
L0l 55 4 LT his odsl ad o 55 58
Coble Sladles, & 5Iaa VF S, 5l asl s
sk 5T gl 5 5T Sl slaolss s 5
SalS ol e Yl 45 23l alS (s e

007

3= 5T 0 Sl )ty ;5T Jilo o Sl
JUisl J g does (gl A5 Ol s cpimman (Y Jod)
AT 8l o Kobe 51 0T sdos JUsl o118 5 4l
S e 03 )] oS S 4 Jasee SBBL
2348 Ao byl il w e g L sy i
(SLtdlos, & 51 ey (St 25 55 pLS0s
A i e JUst g b 51 2T Jdle s Siba
23 S5 e e b, Jl 5o Gladils 4 J gl
slaasl b g3l sl ol a)ls agls o
s¥s,l5 5 (Ehdaie et al., 2006) ol,LSs 5 o lal
(Wardlaw and Willenbrink, 1994) ¢S& 2k g
0350 YL 65 opl Jds a8 )y o bl 4l
5oz JLADH ) e gl 75T ol
sdzme Jlisl ol S LA gloapl oy Lo
SRS SV Sy WU AR TN
ATl o Sl 5 5T 0 Sle 53 sl
gy . Ail gs (Wardlaw and Willenbrink, 2000)
OLS 555 5 5555 5.5 058 518 G, ke o s
oz 2050 plol STk 5 5T 0 SKila 53 5 50
Sis 25 glasles 5o dls Ly Caltses ol e )3
555 5,0 5 S oS LI L a8 sl Ol (6 JSCs)
Slidles S 5l an sl 5y s 5o 15 Chle o 5L
T 0 ke s bads ol Chale a4 0T 15 dzsls
S mord 0o gy p 3L RalS ST L
3 rals Lo 5 08 (ol o551 6l J gl
el 531 487 51> Lz (Dubois et al., 1990) ol )\ Sas
j‘@j))@ﬂb(&f&b)bdwdhdﬁ@g
PRTFLVRTINE RN CHEPURS M Y
dw ds Ll g o bad ol Chle talS .l 5,8
e 316,55 sl 4 laus ol (V) sl e
o o (1) (il odld fus anwlis U LapkS s 5
o (F) Al ol its Aile ¢ ALE (gla 18Ty
23 sl 4 g5l o3 L1 (hdey (el skt
o Laasls 4SSl 8 b sl odd iz i) Jl-


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.8.6
https://agrobreedjournal.ir/article-1-120-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-19 ]

[ DOR: 20.1001.1.15625540.1390.13.3.8.6 ]

WA ol o o jlad o dler 01ul (21 pske alos”
s 25 gl s sdoee JUst o118 Ol 5 sdows JUst e ((ls (S ey 5 Slidles § al o 55 g 5 4) le J ks (SladkiS Ol s 4S5 atcdo =) Jaid
% é(- ./ - New s
@:}fjw;b(u\ﬂfry}sjsngu\i.ub}
Table 1. Maximum and minimum of total soluble sugar content of peduncle and penultimate (at anthesis and maturity stages, respectively), remobilization rate and

remobilization efficiency in Zagross and Marvdasht wheat cultivars in water stress and non-stress (control) treatments

Jgloen (st Ol ST Jlome (slacS Ol 3l e JUSI ) ke (A y3) 3dme JUisl 51,18
Maximum concentration of soluble sugars ~ Minimum concentration of soluble sugars Remobilization rate Remobilization efficiency (%)
uu_)flj Sl e u.:_)flj Sl e uu_)flj Clidg 0 u.:_)flj Sl e
Zagross Marvdasht Zagross Marvdasht Zagross  Marvdasht Zagross Marvdasht
Treatments Lo loiT gla,les mg Glucose .g”"' DM ez 0jsp S o SK e 8 s
Control dals 198+4.5 18243.7 81+4.4 77+2.4 11746.3 105+4.4 59.0 57.8
Water stress at stage 1 Val> 0 Ko i3 249+3.5 87+3.9 13£2.3 12+3.7 136+4.3 75£5.5 91.0 86.2
Water stress at stage 2 Yab> »  Sis 55 174£4.3 180+3.9 20+0.8 4543.0 154+4.4 136+4.9 88.3 74.8
Mean+SE S olzsl Kl
Remobilization efficiency = (Mobilized WSC/maximum WSC content)*100 (st Ui lie/ J ghown (SLakis Ol s 1o)XV ¢ ¢ = sdzes Sl 01,8
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dwo,u\{.usu)oiuﬂdu)ugjawajfjwﬁljrs,jaﬁT
Table 2. Maximum and minimum of total soluble sugar content of peduncle and penultimate (at anthesis and maturity stages, respectively), remobilization amount and

remobilization efficiency in Zagross and Marvdasht wheat cultivars in the water stress and non-stress (control) treatments
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Effect of post-anthesis water stress on remobilization of soluble
carbohydrates from peduncle and penultimate internodes to the developing
grains of two bread wheat cultivars

Saeidi, M.'and F. Moradi?®

ABSTRACT
Saeidi, M. and F. Moradi. 2011. Effect of post-anthesis water stress on remobilization of soluble carbohydrates from
peduncle and penultimate internodes to the developing grains of two bread wheat cultivars. Iranian Journal of Crop

Sciences. 13 (3): 548-564. (In Persian).

This research was conducted to investigate the effect of water stress during cell division (stage 1, water
limitation from anthesis untill 14 days after anthesis), grain filling stage (stage 2, water limitation from 14 days
after anthesis untill physiological maturity) and control (soil water at field capacity), on soluble carbohydrates
remobilization from peduncle and penultimate. The experiment was carried out in greenhouse using two wheat
cultivars; Marvdasht and Zagross (sensitive and tolerant to post-anthesis water stress, respectively). A factorial
experiment arrangement in randomized complete block design with three replications was used. All traits were
estimated in five stages (7, 14, 21, 28 and 35 days after anthesis). Results showed that the amount and efficiency
of soluble carbohydrates remobilization from penultimate was higher than peduncle, and greater in cv. Zagross.
Water deficit significantly increased soluble carbohydrates remobilization from peduncle and penultimate to the
developing grains. This increase in cv. Zagross was higher than cv. Marvdasht. The highest concentration of
glucose, fructose and sucrose and fructans in peduncle and penultimate were observed at 7 and 14 days after
anthesis, respectively. Concentration of these sugars in penultimate was higher than peduncle. When water
stress was imposed in stage 1, the concentration of sugars decreased more significantly in peduncle and
penultimate as compared to the other stages. Fructan was the most important sugar in the two internodes of
the two cultivars. Glucose, fructose and sucrose are used for biosynthesis of fructans in early stages of
grain filling. Considering the results of this experiment, starch had no significant role in remobilization to
the growing grains. The contribution of penultimate in remobilization of sugars to the growing grains was
higher than peduncle. Tolerance of cv. Zagross to water stress after anthesis could be attributed to its

higher storage of sugars in stem and efficiency in remobilization of these sugars to the developing grains.

Key words: Bread wheat, Fructans, Fructose, Glucose, Remobilization, Soluble carbohydrates and Water stress.
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