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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)

(Karaj) 5 (Zanjan)  ol;
Sl s ST los Jélos SLL s ST los Jilos
Month ol Rainfall (mm)  Max. temp(°C)  Min. temp(°C) Rainfall(mm) Max. temp(°C) ~ Min. temp(°C)
Sep-Oct o 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 o 0.48 12.9 3.6 0.37 10.43 0.43
Jan-Feb oo 1.04 10.6 1.53 1.41 7.03 2.1
Feb-Mar i 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 LTs, in Shahryar and MV 17 wheat cultivars at different cold acclimation periods in Zanjan and Karaj

during 2009-2010 cropping season

(Zanjan) _oles; (Kara) 75
FLN LTs, FLN LTs
@il ey Sl oSl oliTarys Sl Sl Ty Slup oKl oliTarys Sl o Sile
S.0.V i ol d.f MS) d.f MS) d.f MS) d.f MS)

Replication (Rep) S 1 0.25™ 2 3.166™ 1 0.39™ 2 0.166™
Cultivar(A) o5 1 3.062™ 1 88.166** 1 13.14* 1 112.666*
E, kol &5 gl 1 3.062™ 2 1.166™ 1 0.015™ 2 3.166™
Date of sampling (B) Lo 4 o83 Sosle glao 93 3 19.125% 3 236.61** 3 13.182* 3 86.666%*
AxB b 4 o83 Sosle 3, 3 2.104™ 3 2.833™ 3 1.307 ™ 3 18.888*
RepxDate IS/ a3 Sosle oygs 3 0.625™ 6 0.944™ 3 0.473™ 6 0.833™
Erorr s 3 1.27" 6 2.5™ 3 0.682™ 6 3.388™
C.V(%) Sl ks o 9.1 12.5 6.4 29
ns: Not significant 15 gma s IS
* **: Significant at 5% and 1% probability levels, respectively Lo ys oSS g el sl 53 Sl gme 5 5 4
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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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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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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 autumns 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 LTsy= -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 LTs, of about -16°C. Similar results were observed for LTsy of cv. Shahryar (facultative
wheat). with LTs, 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.

Received: December, 2010  Accepted: September, 2011

1- M.Sc. Student, Sciences and Research Branch, Islamic Azad University, Tehran, Iran
2-Associate Prof., Seed and Plant Improvement Institute, Karaj, Iran (Corresponding author)
(Email: siroosmahfoozi@yahoo.com)

3- Professor, Agricultural Biotechnology Research Institute, Karaj, Iran

4- Faculty member, Seed and Plant Improvement Institute, Karaj, Iran

AN


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.1.3.4
https://agrobreedjournal.ir/article-1-97-fa.html
http://www.tcpdf.org

