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Physiological Response and Comprehensive Evaluation of Cold Resistance

under Cold Stress for Different Varieties of Olea europaea
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Abstract:In order to understand the adaptation mechanism of olive to cold stress, we investigated cold
stress (5 °C,0 C,—5 C,—10 C) and ordinary temperature culture(18 “C,control) with in vitro leaves of
6 olive varieties which planted at LLongnan District, Gansu Province. The physiological and biochemical in-

dex related with cold hardiness were measured. By the method of subordinate function,comprehensive eval-
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uation on the cold resistance of different varieties was made. The results indicated that: (1) The in vitro leaf
relative conductivity of different varieties increased as temperature decreased, presenting “S” type curve
change pattern. By using the logistic equation,the half lethal temperatures of the 6 olive varieties were ob-
tained. The values were between —6. 687 °C ~—3.706 °C,and increased according to ‘Picholine”’ < ‘Pen-
dolino” < *‘Leccino” < ‘ Ascolana Tenera’ < ‘Ezhi 8 < ‘Frantoio’ sequence. (2) The in vitro leaf chloro-
phyll contents of olive varieties decreased gradually as stress temperature decreased gradually, while the
soluble sugar content generally increased, meanwhile the contents of soluble protein, proline, malondialde-
hyde (MDA) and the activities of SOD,POD,CAT generally increased first and then decreased. (3) Under
—10 C cold stress,compared with normal temperature control,the leaf chlorophyll contents of ‘Picholine’
and ‘Pendolino’ declined slightly, the osmoregulation substance contents and protective enzyme activities
increased greatly,and MDA contents increased slightly,meanwhile ‘Frantoio” and® Ezhi 8" were reversely
varied. (4) The 6 olive varieties cold resistance order (‘Picholine” > ‘Pendolino’ > ‘ LLeccino” > ¢ Ascolana
Tenera’>‘Ezhi 8 > ‘Frantoio’ ) was identified by the average degree of membership hardiness (cold re-
sistance comprehensive evaluation value) was in contrast with that of the half lethal temperature order. The
results indicated that,under cold stress, ‘Picholine” and ‘Pendolino’ could relieve the stress of peroxide
damage by increasing the osmoregulation substance contents and protective enzyme activities, showed
stronger cold resistance ability. Both the half lethal temperature based on relative conductivity and the com-

prehensive evaluation based on subordinate function analysis could accurately appraise cold resistance of ol-

ive varieties.
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Table 1 Logistic equation and LTs, of
different olive varieties
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Vituri*iy L;‘g(ftli\:lzqﬁiiion R LTs/T
J& ¥ F Picholine ¥y=99.931/(149, 398¢ - 335¢) 0.821 —6.687
fii 2 & Pendolino y=83.293/(1+6.093¢%287x) 0,845 —6.303
¥ B Leccino y=098.630/(1+9,276¢ - 3757) 0.868 —5.940
BT Ascolano Tenera y=299.061/(149.316¢ °38) 0,866 —5,824
ZPHL 8 Ezhi 8 y=096.477/(1+6.049¢ 0 130x) 0.837 —4.187
i B Frantoio y=94,588/ (144, 942¢~ - 131x) 0.881 —3.706
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Table 2 Subordinate function values and integrate evaluation values under cold stress of 6 olive varieties

i Variety

B A bR ShHH 8 [FEZS W S5 KA

Picholine Frantoio Ezhi 8 Pendolino Ascolano Tenera Leccino
FHRT HL 5 Relative electric conductivity 0.635 0.544 0.608 0.668 0.675 0.647
4% % & & Chlorophyll content 0.201 0.683 0.592 0.647 0.458 0.388
A % & Soluble sugar content 0.824 0.155 0.064 0. 345 0.322 0.282
nf s P4 T & fE Soluble protein content 0.751 0.280 0.191 0.540 0.532 0.410
fili @ % 7 & Proline content 0.591 0.267 0.484 0.689 0.801 0. 809
T 8 & # MDA content 0.709 0.437 0.544 0.842 0.641 0.646
SOD i1 SOD activity 0.474 0.116 0.148 0.421 0.313 0. 385
POD j £ POD activity 0.705 0.022 0.058 0.727 0.458 0.587
CAT ¥k CAT activity 0.625 0.029 0.126 0.496 0.362 0.491
43R B Average degree of membership 0.613 0.281 0.313 0.597 0.507 0.516
B FEHE P Order of cold resistance 1 6 5 2 4 3
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