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Title:
Cold-induced changes in antioxidant defenses and
reactive oxygen species in eight wild almond species in
eight wild almond species

Abstract:

Wild almond species (Prunus spp.) demonstrate a greater resistance to low temperatures
due to their antioxidant defenses and so represent valuable germplasm sources for
rootstock breeding. Eight genotypes of wild almond were subjected to two different cold
treatments. The enzymatic antioxidant responses in leaves were measured. The
differences in antioxidative traits among the almond species support the hypothesis of
their importance in cold tolerance and could provide an useful probe to identify tolerant
genotypes in breeding programs. Ascorbate is a potent ROS scavenger that reacts with
H202 in a reaction catalyzed by APX, and non-enzymatically with 102, O2—, OHe and
lipid hydroperoxides. The increase in a-toc content is characteristic of stress-tolerant
species, as it deactivates 102, O2—, OHe and partly H202, and limits lipid peroxidation
by reducing lipid peroxyl radicals, helping also to preserve an adequate redox state in
chloroplasts and stabilizing membrane structures due to its interactions with
polyunsaturated fatty acyl chains. Thus, the differences in non- Enzymatic antioxidative
traits among the almond species support the hypothesis of their importance in cold
tolerance and could provide a useful probe to identify tolerant genotypes in breeding

programs.

Keywords: Prunus spp., antioxidant defenses, reactive oxygen species, cold stress
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Treatment SOD activity (units mg-' protein)

P. communis P eleagnifolia P orientalis P, Iycioides P reuteri P arabica P. glauca P. scoparia
25/20°C 11.7=2z025¢c 131+x026¢c 2897=03a 326x025a 286=019b 91+038b 186+x026h 96.6+x042a
(control)
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25/20°C 3090320 10.7+030¢c 860180 97+x024c N6x029a 221x040a 1980280 305+02Th
(recovery)

Treatment APX activity (units mg~' protein)

P communis F eleagnifolia F. orientalis F lycioides F. reuteri F. arabica F. glauca F scoparia
25/20°C T6+145a 75x2089a T7+£115Db 85+177b 81+£123b 73+£174Db 102+147h 126+147c
(control)

[15/10°C] 85+122a 17114 b 81+165a T6E+x135b T5+086h 145+110a 206+x244a 345+217a
[3 = (15°C/ 91+x112a 145=0.72b 93x122a 101 £1.1%a 112+108a 197+128a 276x214a MNT7x210a
4°C]]

25/20°C 94+134a 125+133b 861443 T6=0088b 84+0840b 82+187b 21+1487a 224+188b
(recovery)

Treatment CAT activity (units mg™ protein)

P communis F eleagnifolia F. orientalis F lycioides F. reuteri F. arabica F. glauca F scoparia
25/20°C 185+002b 485+044¢c 706 +035¢c 425+087b 3M4+04T7c 604=122¢c 713x120c 8094+065h
{control)

[15/10°C] 176023 b 843=038b 1034+125h 328x097b 5.6x112b 904177 b 1087 £1.07 b 81.5+045h
[3 % (15°C/ 53=x048d 215=025d S567T+x144¢c 343+158b 327=+085c 527=z214c 63.2+x087c 723+038h
4°C]]

25120°C 314+035a 1348+074a 1896=x142a 514+187a EBBx175a 1186+244a 2013+125a 1785+084a
(recovery)
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455 o7 PaeSlyy spae s OHe 07 102 L (orzleé jsb 4 b 5 APX Lawg (2Sly S 4o 5 osls
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Treatment Ascorbate (mmol g~ fw)

P communis P eleagnifolia P orientalis P, lycioides P reuter P arabica P, glauca P scoparia
25/20°C 15622+233c 2324+168c 1837+125b 2835:215c 21563+1.18c 1566+1.08b 1641+114b 2357+1.12b
(control)

[15/10°C] 3202+247a 357.3+2.14b 1923+ 1.74b 332+188c 2475+244c 1828+085b 2345:201a 3485+085a
[3 = (15°C/ 2568+1.72b 4212+217a 2744+098a 5512+284a 5149x2236a 2388x148a 2596x147a 2570x057b
4°C)]

25/20°C 1608+ 135c 4538:238a 1927 +144b 4241:244b 3556+128b 1849+098b 2541+233a 1919x117c
(recovery)

Treatment ol-tocopherol (mmol g-'fw)

P communis P eleagnifolia P ortentalis P lycioides P reuten P arabica P. glauca P. scoparia
25/20°C 2562+005¢c 21.3+£043¢c 286+068c 242+006¢c 17.1+0.14¢c 34+120Db 443+0.02b 543+004a
(control)

[15/10°C] 545+004a 300+031b 479+085a 256+008¢ 237+034b 256+087¢c 356+035¢ 328+035b
[3 = (15°C/ 368+002b 447+002a 354+102b 519+005b 434+005a 448+057a 539+005a 418+006a
4°C)]

25/20°C 552+048a 36.0+035b 55.3x065a 61.5+x1.04a 365+004a 235+0865¢ 341+014c 216047 c

(recovery)
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Treatment H,0, (pmol g fw)

P communis P eleagnifolia P orientalis P lycioides P reuteri P arabica P glauca P. scoparia
2520°C 4132+102a 3763x054b 3566+184b 2678x104a 3649+067b 3205+068b 3105x120b 4064:054a
(control)

[15/10°C] 3126+125b 4805x048a 4365+1.02a 946x057c 4355+054a 4086+047a 3856:x132a 2735:x068b

[3 % (15°C/ 3313£201b 2483:068b 2373x085c 1255+068b 434+045a 4048+102a 2484:085c 2016+035c
4°C)]

25/20°C 4758+06ba 3274:+1.02b 2982+025b 2623+184a 3105+086b 3296+184b 2838:042b 1764+024d
(recovery)
Treatment OHe (pmol g fw)

P communis P eleagnifolia P orientalis P. lycioides P reuteri P arabica P glauca P scoparia
25/20°C 203+005¢c 1212+105a 893+032b 384+025b 4935+038b 1086+048b 1113+065b 1483+068a
(control)

[15/10°C] 216x004c 1075x104a 1105x025b 408+084b 35.14+052b 906+005b 1022+1.02b 1326x085a

[3x(15°C/ 1258+052a 714+087c 1173+047a 1045+035a 9235+035a 1636+006a 1473+104a 864+004b
4°C))

25/20°C 489+007b 1008+048a 884+035b 1023+065a 10763+048a 1432+057a 1298+004a 1302+003a
(recovery)
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