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ABSTRACT

To assess cytoplasmic membrane stability as an indirect criterion in draught tolerance selection in bread wheat, two
separate experiments were carried out in Ardabil 1AU Agricultural Research Station and Biotechnology and Tissue
Culture Laboratory, in 2012. The research included 10 genotypes which were studied in randomized complete block
design in 3 replications. Greenhouse experiment was conducted as a randomized complete block design in 3
replications in two phases of vegetation and reproduction Ardabil AU Agricultural Research Sation. The 3 stresses
in this research induced osmotic stress by polyethylene glycol, osmotic atmospheric stress and heat stress by warm
water on flag leaves of plants during vegetation and reproduction (before and after flowering). Stresses were
applied to the plants and the damage to cytoplasmic membrane was measured. Results from analysis of variance on
damage indices during phases of vegetation and reproduction under heat, osmotic atmospheric and osmotic stress
by polyethylene glycol suggested that there is a little genetic diversity between genotypes (genotype differences was
insignificant in some cases and in some other cases, differences was significant at 5%). Mean comparison results on
membrane damage indices indicated that based on stress type and growth stage, genotypes order changes on
membrane stability. However, it could generally be said that genotypes No. 3, 6, 9 and 4 have more stable
membranes (it should also be mentioned that genotypes No. 3, 4 and 9 are among the most draught stress tolerant
cultivars).
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INTRODUCTION

Most draught stress resistance breeding programadeys are based on experimental self-function@tgctions,
which are not that successful due to low heritgbdind high genotype x environment interaction affé]. Hence,
indirect selection based on physiological traitptieposed as a complementary for yield selectign $2lecting
proper parents for draught stress resistance noatlin programs, with this aim produce new genotwbech
possess a combination of their parents’ charatitsjshas always been one of the most significaalstused by
plant breeding experts. From plant breeding pofntiew, any secondary physiologic trait should havstrong
genetic diversity by yield and a higher heritalilio comparing yield [1]. In addition, assessingsé traits must be
quick, easy and cheap [3, 4]. Therefore, identgymesults by combining the best genes for highetdyusing
omission of weak phenotypes based on morphologicaiacteristics in the primary generations, selgchetter
physiological phenotypes using quick techniquesntarmediate generations and selection for yielcddwanced
generations have been more efficient [5]. Cytoplasmembrane has been among the first targets foyrstresses
and keeping its integrity and stability under diatugtress is considered as one of the main comperiemplant
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resistance to draught [6]. Measuring the soluti@akage from plant membranes is an old method fesisuring
membrane penetrability against environmental stef4]. This method is suitable since this kinarefasurement is
easy, cheap and it doesn't damage the whole buahalyze great number of samples. This technigapdied to
measure the damage due to the various abioticseBesich as cold, heat, air pollution, heavy mesalinity and
acidic condition. It has been proved that ionickésge is related to many physiological and biologmarameters
such as antioxidant enzymes [8], water consumpéfficiency [9], stomatal resistance, osmotic pdtenteaf
twisting index and leaf relative water content [1&hd draught stress resistance screening hasuseenin wheat
selection [11]. The objective to this researchdsdetermine the efficiency of various cytoplasmiemprane
stability assessment methods in bread wheat dratighsts resistance assessment.

MATERIALSAND METHODS

To assess cytoplasmic membrane stability as areictderiterion in draught tolerance selection iedat wheat, two
separate experiments were carried out in Ardabl) Kgricultural Research Station and Biotechnology dissue
Culture Laboratory, in 2012. The research inclutlédjenotypes which were studied in randomized cetagilock
design in 3 replications. Greenhouse experiment g@aslucted as a randomized complete block desig@ in
replications in two phases of growth and reproductrdabil IAU Agricultural Research Station. Thest3esses in
this research induced osmotic stress by polyetlylgigicol, osmotic atmospheric stress and heatsstogswarm
water on flag leaves of plants during vegetatiot maproduction (before and after flowering).

RESULTSAND DISCUSSION

Analysis of variance results from assessment oMRIland ID indices in two phases of vegetation agproduction
and under three stresses of heat, osmotic atmadsme osmotic stress by polyethylene glycol sutggkthat under
heat stress there was no significant difference/det genotypes on Rl and MII during vegetationestadile there
was a significant difference between genotypesaih mdices at 5% (Table 1). Data mean comparisaieuheat
stress by Duncan methods at 5% suggested thatypenNb. 1 at reproduction stage had the lowestnidRMIl and
there was no difference between other genotypedamatied in one class while during vegetation stggaotypes
No. 6 and 3 had the lowest damage to membrane eamatypes No. 4 and 7 were in the next stage (TAblender
osmotic atmosphere stress, there was a signifiddfégrence between genotypes on IR and MIl rateingur
vegetation stage at 5%, while there was no sigmitidifference between genotypes on the two indietg
reproduction. Genotypes mean comparison indicatatigenotypes No. 4, 9, 6 and 3 in reproductiorspha and
genotypes No. 7, 9, 4, 2 and 1during vegetatiors@head the lowest IR and MIl and as a result, trey higher
membrane stability. Under osmotic stress conditesulted by PEG, except genotype No. 1 which hadettter “a”
only, all genotypes had the common letter of “B'dahere was no significant difference between ggrest on
three indices of IR, Mll and ID, while mean compan during the reproduction stage suggested timattgges 9, 3,
4 and 1 had the lowest rate of IR and MIl. Considgthe results, it could be observed that basesti@ss type and
growth stage genotypes order could change on meralstability. However, it could be claimed that gigpes No.
4, 9, 6 and 3 had a more stable membrane.
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Table 1- Analysis of variance for Cytoplasmic M embrane Stability Indices

Sov df Osmotic Stress by Polyethylene Glycol Osmotic Atmospheric Stress Heat Stress
Vegetation Phase Reproduction Phase Vegetation Phase Reproduction Phase Vegetation Phase Reproduction Phase
ID Ml RI ID MII RI Mil RI Mill RI Ml RI MiI RI
Reg 2 335.1/ 306.6¢ 322" 97.0™  240.7/°  111.67 1006.2¢*  1283.6** 96.3 63.8¢™  141.1¢™ 217.4°  1320.2%*  2878.8¢*
Genotype 9 701.92* 479.35* 585.52* 951%5 144.08° 179.91I° 206.72° 241.51° 51.32* 97.90* 143.48* 224.70* 275.05 453.75%°
E 18 235.90 188.25 213.93 62.25 88.71 196.46 103.26 127.37 20 28.07 54.18 77.29 149.75 368.27
CV 25.22 19.43 22.52 25.96 25.36 27.96 13.43 15.40 2151 31.65 8.29 10.18 14.97 26.15

ns, * and ** areinsignificant, significant at 5% and 1%, respectively

Table 2- Cytoplasmic M embrane Stability Indices M ean Comparison Assessed under Osmotic Stressby PEG

Osmotic Stress by Polyethylene Glycol Osmotic Atmospheric Stress Heat Stress
Vegetation Phase Reproduction Phase Vegetation Phase Reproduction Phase Vegetation Phase Reproduction Phase Genotype
ID MIl RI 1D MIl RI MIl RI MIl RI MIl RI MIl RI
51.73abc  60.54abc 56.94abc 24 a 45.82a 26.388.64a 84.41a 20.54abc 14.50bc 71.43b 64.37b 9&6.9 82.44ab 1
72.27ak  78.2tak  75.8lak 13.5lak 26.8tb 14.6ta 77.5ta 74.4%a 19.4%c 17.2.at 87.6l1a 84.9a 98.77a 98.5¢a 2
4577bc  56.03bc 51.65bc 13.89ab 30.24ab 12.09a67al3. 72.0lab 21.39abc 18.33ab 96.94a 96.3la 67.134.70b 3
49.60abc  66.11abc 55.98abc 16.42ab  47.86a 18.70a78tb6 53.25b 1561 c 5.22¢c 89.64a 86.66a 67.25b 196k. 4

73.47ak  8l.4¢ak 76.57ak 18.6Jak 35.27ak 18.4ta 84.3Za 82.1%a 24.4(ak  20.97ak 92.1Ja 90.3.a 86.57%ak 82.8%ak 5
56.42abc  63.70abc  57.60abc 7.98b 29.66ab 11.03a86at8. 71.44ab 28.44a 2550a 89.76a 88 a 67.8719.83 b 6
78.25a 87.16 a 81.09a 22.97ab 38 ab 29.93a 78.40%.64a 18.09bc  14.51bc 93.50a 92.47a 75.36ab #B.45 7
77.7¢a 83.9]a 80.5¢a 20.4:ak 42.3tak 27.3ta 77.2% 749t 20.4(abc 17.5¢%k 85.2fa 82.7ta 85.9fak 81.6(ak 8
34.39c¢c 51.17c 41.02c 10.41ab 37.88ab 10.21a 38&B8.8 64.54ab 15.10c 11.64bc  92.45a 90.90a 90.68ab.1888 9
69.34ab 77.81ab 72.14ab  23.43ab 37.49ab 28.68a 4&80.377.88a 24.49ab 21.95ab 89.51a 86.47a 94.64a 7ar6.6 10
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CONCLUSION

Results from analysis of variance on damage indiieing phases of vegetation and reproduction uihdeit,

osmotic atmospheric and osmotic stress by polyetteylglycol suggested that there is a medium gedetersity

between genotypes (genotype differences was irigignt in some cases and in some other casesratiffes was
significant at 5%). Mean comparison results on memé damage indices indicated that based on dinessand
growth stage, genotypes order changes on membtaliéitg. However, it could generally be said tlggnotypes
No. 3, 6, 9 and 4 have more stable membranesditldlalso be mentioned that genotypes No. 3, 4%eae among
the most draught stress tolerant cultivars).
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