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Changes of Cold Hardiness Indexes of Korla Fragrant Pear’s Different
Organs with Air Temperature during Over-wintering Period
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Abstract: During over wintering period, with the flower bud, trunk cambium and branch as material, we
determined the cold hardiness indexes, antioxidant enzyme activities (SOD, CAT, POD), soluble protein
content and relative conductivity, of different organs and tissues, simultaneously monitored the orchard air

temperature and trunk cambium temperature, evaluated the cold resistance of different organs by using
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membership function method, analyzed the effect of air temperature on cold hardiness indexes and cold re-
sistance of Xinjiang Korla fragrant pear’s different organs. Results showed that: (1) There was a differ-
ence between the changing trend of different organs same cold hardiness indexes and the same organ differ-
ent cold hardiness indexes with the changes of air temperature, but generally the air temperature and cold
hardiness indexes were negatively correlated; the cambium temperature difference and cold hardiness inde-
xes were positively correlated. (2) Soluble protein content and cold hardiness indexes were positively cor-
related; SOD,CAT and POD activities are positively correlated, among them CAT and POD had relatively
good correlation level. (3) While comprehensively evaluated the cold hardiness of different organs by using
subordination function method CAT activity and soluble protein content had the biggest contribution. The
cold hardiness sequence of different organs was flower bud™> north-unexposed cambium >>branch™ south-
exposed cambium. It was found that the POD and CAT activities expressed relatively high under the condi-
tion of relatively low temperature and intensively cambium temperature changes, SOD was the most sensi-
tive protective enzyme to cambium temperature changes and freezing injury; during whole winter, the or-
gan with the strong cold resistance contained relatively higher soluble protein content and lower relative

conductivity; there was relatively well correlation between the changes of cambium temperature and cold

hardiness indexes. Under certain condition it can indicate the certain organism cold tolerance.

Key words: over-wintering period, Korla fragrant pear, organ, physiological indexes, cold tolerance
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Table 1 The changes of orchard measured meteorological factors during over-wintering period
H A iﬁd: ‘Kﬁmﬁﬁﬁﬁ)&}}‘h’%ﬁ qzi,"]/:ﬂiﬁll' j(|‘ﬂ4ﬁ§']" ﬂhqﬁﬁﬂf ]
Month Temperature dlffgrence ) (‘amb%um temperature Average air Sglar radlaﬁllon Terrestrial raidlmlmn
between day and night/ C difference/ C temperature/ C /(W e m %) /(W +m %)
11 A Nov. 14.70 12.32 —1.54 182 210. 76 34 532.28
12 H Dec. 13.78 5.07 —14.55 157 105. 62 68 346.99
1 H Jan. 13.47 5.23 —11.09 159 123. 60 51 452. 28
2 H Feb. 14. 30 7.20 —3.47 149 809. 41 40 109. 91
3 J Mar. 15.95 8.57 6.12 221 600. 25 47 461. 67
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Table 2 The orchard measured extreme low temperature and its duration time

A AV 3k 285 \ ki MU UL R 2 6 )

JER Number of days(d) \duration time(h) HEH M W o {1 ¥/ °C
Month Date(Date/Month)  Extreme temperature

—20 C~—22C —22C~—24C —24C~—267T7 <—26 C

11 A Nov. — — — — 30/11 —13.12
12 H Dec. 11\5 7\5 3\1 1\3 15/12 —27.51
1 A Jan. 4\4 2\9 — — 2/1 —23.99
2 H Feb. — — — — 1/2 —16.33
3 A Mar. — — — — 1/3 —8.03

T« 0 U 3 4 25 o ) AR A0 i AU ikt B 6 U 3 e 28 ]

Note: Extreme lowest temperature duration time represents the duration time on the day extreme lowest temperature appeared
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Fig. 1 The relation between the changes of orchard temperature and SOD,CAT and POD activities in different organs

during over-wintering period
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Fig. 2 The relation between the changes of orchard air temperature and soluble protein content and relative
conductivity in different organs during over-wintering period
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Table 3 The correlation analysis between physiological indexes and air temperature
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SR Air temperature 1 —0. 88 —0.58 —0.53 —0. 44 —0.48 —0.76
FH B T 12 1 B 2 =
Cambium tcm;)craturc )giffcrcncc 1 0.60 0. 67 0.12 0.57 0.38
SOD 1 0.48 0.33 0. 88 0. 25
CAT 1 0. 50 0. 80 0.32
POD 1 0. 49 0. 81
A %54 2 11 Soluble protein 1 0.71
H1 5% Relative conductivity 1

TEeox Ao« % SRBIFRIRTE 0.05 F1 0. 01 K B R,

Note: * and * * indicate significant differences at the level of 0. 05 and 0. 01, respectively
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Table 4 The comprehensive cold hardiness evaluation of different organs(tissue)
conductivity membership
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BT TE 18 )2 North-unexposed cambium 0.420 0.501 0.427 0.474 0.530 0.470
#% %% Branch 0. 459 0.667 0. 289 0.347 0.512 0. 455

% Bud 0.419 0.642 0.497 0. 542 0.525 0.525
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