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Effect of short and long terms cold acclimation on biochemical characteristics of

spring and winter wheat (7riricum aestivum L.) cultivars
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Fig. 1. The effect of cold acclimation duration treatments on LT, in spring (Koohdasht) and winter (Norstar)

wheat cultivars (*#*: Significant at 1% probability level)
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Fig. 2. Changes in peroxydase activity in two wheat cultivars in 3°C treatment for different durations
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Fig. 3. Changes in polyphenol oxidase activity in two wheat cultivars in 3°C treatment for different durations
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Fig. 4. Changes in catalase activity in two wheat cultivars in 3°C treatment for different durations
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Fig. 5. Changes in reducing sugars in two wheat cultivars in 3°C treatment for different durations
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Tablel. Photosynthetic pigment contents in Norstar and Koohdasht wheat cultivars in 3°C treatment for different durations

el SOl A ajss s b s, I8 ath Ji, I8 Lo 55,187
Cold acclimation duration Wheat cultivars Chlorophyll a (mg g' FW)  Chlorophyll b (mg g' FW) _Chlorophyll a+b (mg g' FW)  Carotenoids (mg g"' FW)
0 hour (wl)csls jis  Norstar Skl s 3.172ab 1.0950a 4.266b 1.0490ef
0 hour (wle)esls Jio  Koohdasht Coida S 2.003fg 1.0510a 3.053de 0.7630g
3 hours celo¥  Norstar Skl s 2.703bcd 1.1220a 3.824bcd 1.0470ef
3 hours csl.¥  Koohdasht Coida S 2.352def 1.8720a 4.223b 1.4370ab
6 hours cel.#  Norstar Skl 1.566¢g 1.3220a 2.887e 1.2090cd
6 hours csl.#  Koohdasht Coida S 3.559a 1.9380a 5.496a 1.3160bc
12hours ~el.\Y  Norstar Skl s 2.602cde 1.1220a 3.724bcd 0.9557f
12hours <l \Y  Koohdasht Coida S 2.823bcd 1.4790a 4.301b 1.1030de
24hours ~<l.Y¥  Norstar Skl s 3.018bc 0.8598a 3.876bc 1.0440ef
24hours <l ¥ Koohdasht Coida S 2.112ef 1.1570a 3.268cde 0.8216g
2weeks «aaY  Norstar Skl s 2.340def 1.1090a 3.449cde 1.5130a
2weeks «is Y Koohdasht Coida S 2.640cd 1.1450a 3.784bcd 1.0770def

L, gyl sme gl J..p):c'.;d\a:?lclw): ngl: Slaals Lo 35031 bl s (s S 2in Co ‘5b\:a§$h&”§$l¢()}u,ﬁ):
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan,s Multiple Range Test

il S5 bl 53 Cida S5 skl o8y aE slaealS 53 placd g Slio o (Steer -Y U

Table 2. Correlation between biochemical characteristics in Norstar and Koohdasht wheat cultivars under cold acclimation duration treatments

S 5p 4 Jams ST, ST s Yo a Jiy i b Jss s las 455,18

(LTso) Peroxidase ~ Polyphenol oxidase = Catalase ~ Chlorophylla  Chlorophyllb  Carotenoids
Peroxidase Slast,  -0.034™ 1
Polyphenol oxidase SaST gs & -0.026™ 0.033 ™ 1
Catalase Sy -0.028™ 0.548%* 0.432%* 1
Chlorophyll a a |s, K5 -0.133™ 0.66™ 0.315% 0.088 ™ 1
Chlorophyll b b Lo, )8 -0.145™ 0.182™ 0.412%* 0.052™ 0.210™ 1
Carotenoids s 55 5,8 0.133™ -0.179™ 0.319% -0.108 ™ 0.157™ 0.435™ 1
Reducing sugars Ll glas 0.542%* -0.341"™ -0.510%** -0.476 ™ -0.113™ -0.304* 0.141™
ns: Not significant )3 gma s DS
* and **: Significant 5% and 1% probability levels, respectively Lo ys oSG 5 el sl 53 513 gme 5 5 4 e g %

Vo
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Effect of short and long terms cold acclimation on biochemical characteristics

of spring and winter wheat (Triricum aestivum L.) cultivars
Alisoltani, A.l, H. Alizadehz, S. Mahfoozi’ and F. Khayalparast4

ABSTRACT
Alisoltani,A., H. Alizadeh, S. Mahfoozi and F. Khayalparast. 2012. The effect of short and long terms cold acclimation on
biochemical characteristics of spring and winter wheat (Triricum aestivum L.) cultivars. Iranian Journal of Crop Sciences.

14(1):108-120. (In Persian).

To evaluate the effect of short and long term cold acclimation on biochemical characteristics of spring and
winter wheat (Triricum aestivum L.) cultivars, an experiment was conducted in completely randomized design
with three replications in greenhouses of the University of Tehran in /2009. The quantity of some antioxidant
enzymes, reducing sugars, chlorophyll and carotenoids contents in two wheat winter (Norstar) and spring
(Koohdasht) cultivars were measured and recorded, when seedling were acclimated at 3°C for 0, 3, 6, 12, 24
hours and two weeks. Results of LTs, showed that only Norstar winter cultivar was able to tolerate -12°C after
two weeks of cold acclimation. In most cases the activities of enzymes were increased during the short term and
then decreased after long term of cold acclimation. The-increase of enzymes in the initial phases of cold
acclimation represented that reactive .oxygen species were rapidly detoxified during the short term cold
acclimation. Since chlorophylls are the source of production of reactive oxygen species, the decrease in
chlorophyll content in Norstar showed that this attribute, during cold acclimation, can be involved in freezing
tolerance. In conclusion, results of this experiment indicated that both short-and long-term cold acclimation are
important, however some metabolites are effective during the short term while others are effective during long

term.

Key words: Antioxidant enzymes, Chlorophyll content, Carotenoids and LTs, and Wheat.
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