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Determination of vernalization requirement and cold tolerance in two bread
wheat cultivars
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Tablel. Mean of maximum and minimum temperature and amount of rainfall in Karaj and Zanjan from Sep.

until Mar. (2009-2010)

(Kara) 5 (Zanjan) st
Sl s ST los Jélos SLL Les STl les Jélos
Month ol Rainfall (mm)  Max. temp(°C)  Min. temp(°C) Rainfall(mm) Max. temp(°C) = Min. temp(°C)

Sep-Oct S 0 26.6 12 0.023 22.48 4.9

Oct-Nov ouT 1.38 18.23 8 2.16 14.8 3.33

Nov-Dec 5T 0.95 9.4 0.93 0.5 7 -2.47

Dec-Jan ©> 0.48 12.9 3.6 0.37 10.43 0.43

Jan-Feb e 1.04 10.6 1.53 1.41 7.03 -2.1

Feb-Mar Al 2.24 12.6 3.6 0.98 10.2 0.3
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Table 2. Analysis of variance for Final Leaf Number (FLN) and LTS5, in Shahryar and MV 17 wheat cultivars-at different cold acclimation periods in Zanjan and Karaj

during 2009-2010 cropping season

(Zanjan) oo (Kara)) 75
FLN LTs, FLN LTs,
GliTarys Slup oSl liTens Ol (Sl ST arys Sl S T Sl (S
S.0.V i ol d.f (MS) d.f (MS) d.f (MS) d.f (MS)

Replication (Rep) SSS 1 0.25™ 2 3.166™ 1 0.39™ 2 0.166™
Cultivar(A) g 1 3.062™ 1 88.166** 1 13.14* 1 112.666*
E, ol & 5 sl 1 3.062™ 2 1.166™ 1 0.015™ 2 3.166™
Date of sampling (B) Lot 83 Sosle (glaoy 55 3 19.125%* 3 236.61** 3 13.182* 3 86.666**
AxB oty 23 Dol o3, 3 2.104™ 3 2.833™ 3 1.307 ™ 3 18.888*
RepxDate IS/ a3 Sosle oy gs 3 0.625™ 6 0.944™ 3 0.473™ 6 0.833"™
Erorr 158 3 1.27% 6 2.5 3 0.682™ 6 3.388™
C.V(%) O ok ey 9.1 12.5 6.4 29
ns: Not significant I3 sxe b NS
* %% Significant at 5% and 1% probability levels, respectively Ao y3 68 5 gy ez = gla 53 )l e o 5 4 T
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Fig. 1. Final leaf number of MV 17 and Shahryar wheat cultivars grown under field condition of cold

(Zanjan) and temperate (Karaj) regions in 2009-2010
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B. Spikelet initiation stage of
MV17 ., in Karaj

A. Double ridge formation of
MV17  in Zanjan
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B. More advance stage of shoot
apex of Shahryar in Karaj

A. Glum initiation in
Zanjan
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Fig. 2. Comparison changes in apex development of Shahryar wheat in Zanjan (A) and Karaj (B) collected

from field (101 Days after sowing) and then transferred to green house at 20°C with 16h day light for 10 days
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Fig 3. Trends of cold tolerance (LTs,) in MV 17 and Shahryar wheat cultivars acclimated under field

condition of Karaj (temperate) and Zanjan (cold) regions in 2009-2010
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Table 1. Analysis of variance for final leaf number (FLN) and LTS5, in Norstar and Azar2 wheat cultivars
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Fig. 5. Final leaf number changes in Norstar and Azar2 wheat cultivars for 70 days in 2°C (SE= +0.64)

YA


www.SID.ir

Sl 0352 085 0T (5lwe)lgr oSS Olej b Coslias
33 &Slwoylg eSS 51 das .(Mahfoozi ef al., 2006)
O e Olje ST Y 5T 5 jlily 5 05y 55
o2l sy .(Mahfoozi et al., 2006) J_b sdalin Ls
2 b abi (le o)le JooSS 47545 0 outalie
L g ol ol (gla o) Tl Lo 4y o L
Sasani, 2009; Janmohammadi ef al., ) Olaisws ale
e 3 4S Wsls HLES (2009; Sarhadi ef al., 2010
03 e i e Ol 2SI (6 5luo g 55 6Tyl
Ol Ol e OT Sl 5 0350 (S5lwesle oSS Ole3
23 ol G S ol (o SRR L e 4 Jeod
3o o oo Ol o LS| o 0 5
aeimdal g a3 lwo)lg JaSS
Mo Jrood ($ 503 J iS4l Lok s J 5S4
g S
Mahfoozi et al, 2000; Fowler et al, 2001, )

Com) o 4_§|)| Ol 28> )‘

(Danyluk et al., 2003; Limin and Fowler, 2004
S IS A b b e e O oS C
(S5lwo g S0 b (6505 SO bajm 4 Jaoed
V."_E:\)L;La-\_w@_aojol_ﬁo.\_a Js—b
(Sarhadi etal.,2010) sl s

LTS0(C)

----- Ol 5 S5l o)l 5L s

- ema].mma\ ﬁn’w
-8 =
~
- e
.//
-12 =
=14 Vema].ﬂ.atnniulnll vt

"

by ) Jood W95
3 PR ) P Y PR | o] W PRI, o
(6,15 4 g0 SAOL) Lo & A3sle (glac )93
JL{@-\@L“):LS)L&,: & 905 093 > ré) Jlize 5
5oty 5 e, (MU sur) s ls e Loy &S
gg;uQC,pcoﬁgéug,Jng)1}pv,sT
S5 AT et Ll b 4y Joooed Ligy L S Lo
Wﬂjut}ﬁ:ﬁuﬂqaabaMJQWJ
i S 5lwe gy JeeSS ke 53 aSGI L us s
5 leesle JaSS Ol ) ity 3 5 Ik ST
sl Bl g slwoyle 55y YO-FY o gds o Hliwy s
Olan 53 55 ALTs=-18.7°C) Lo ju 4y Jamed S
Jmomss Ol ST Ll (0 JSC2) s ool 0o
oLi S (s 5L, 5L L YL3T o5, (LTso= -8°C)
> 4 (23 Lo Hled wia 9 S J9) )3 ke
oS Olas Lo ol as s gl > S T
S s (8 JS8) 55 085 ol 3 (S5l sle:
sﬂr:_ﬁ\)su))s,la{‘ﬁ):o\fubowd‘ﬁbjT
Jo Olje ST Y )3T 055 55 5588 oo Jles
ol ;3T L ulgl 43 (LT5p=-14°C) s—aouil 4

A AT s 4 (CilS 31 s 95 M 354>)

—o—HNorstar

—— Azarl

o 14 23

13 29

AE e p3 Y s 53 e e s s e e pla s 3land

Day of acclmation at 2'C

4 (23 Ele 5, AT ho o Ssline (55luesle S LY L3T 5 5l 5 0 (035 55 55 LTso Sl ok —# JSC

:bfdﬁuc\:.-)s\‘ b 3 le w

Fig. 6. LT50 changes in Norstar and Azar2 wheat cultivars with different vernalization fulfillment

acclimation in 2°C from 0 to 89 days (SE==+0.74)
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Determination of vernalization requirement and cold tolerance in two bread
wheat cultivars

Sarhadi, E.l, S. Mahfoozi , E. Majidi Hervan® and A. Amini.*

ABSTRACT

Sarhadi, E., S. Mahfoozi , E. Majidi Hervan and A. Amini. 2012. Determination of vernalization requirement and cold
tolerance in two bread wheat cultivars. Iranian Journal of Crop Sciences. 14(1):29-43. (In Persian).

This study was conducted to determine the relationship between vernalization requirement and phenological
development with expression of low-temperature (LT) tolerance in two bread wheat cultivars acclimated under
both controlled and field conditions in cold and temperate climates of Iran. Two bread wheat cultivars
(MV17and Shahryar) with different vernalization response and phenological developments were planted under
field conditions at Zanjan Agricultural Research Station in cold region and Karaj Agricultural Research Station,
Seed and Plant Improvement Institute in temperate zone of Iran in the autumms of 2009. LT tolerance, as
measured by LTs,, stage of phenological development, as estimated by final leaf number and shoot apex
developmental morphology were determined during the autumn and winter seasons. Second set of experiments
were conducted under controlled conditions. Norstar (winter wheat) and Azar2 (facultative wheat) cultivars were
subjected to cold acclimating temperature (2°C) over a period of 0-89 days and LT tolerance and vernalization
fulfillment were measured at various acclimation periods. Results of field experiments showed that winter habit
‘cv. MV17’ and facultative ‘cv. Shahryar reached their maximum LT tolerance at LTs,= -19°C and LTso= -16°C,
respectively, at the point of vernalization fulfillment in Zanjan. While, maximum LTs, of MV17 and Shahryar
cultivars were -12 and -8°C in Karaj temperate region, respectively. The level and trends of LT tolerance were
different for two cultivars in two different regions. Double ridge was formed very late in plants acclimated in
Zanjan cold region. Delay in the vegetative to the reproductive transition in winter wheat cv. MV17 grown in
cold region maintained plants for a longer time in the vegetative stage and caused increased level of LT (LT 5= -
19°C). While plant development to advanced stage reduced the ability of cv. MV 17 in Karaj temperate region to
acclimate to LT with LTsy of about -16°C. Similar results were observed for LTsy of cv. Shahryar (facultative
wheat). with LTso of about -16°C in Zanjan as compared to LTs, of about -12°C in Karaj supporting the
regulatory role of developmental traits in the expression of LT. Results of experiments conducted under
controlled conditions showed that cv. Norstar (winter wheat) had a longer vernalization requirement (between
35-42 days) than Azar2 (facultative wheat). Maximum level of LT was achieved about the same time as
vernalization fulfillment occurred in both cultivars. It is concluded that both the acclimation conditions of

regions and plant development had major influence on controlling of LT in bread wheat cultivars.

Key words: Bread wheat, Cold and temperate regions, Development and Veralization requirement.
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