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Cold Tolerance Assessment of Lagerstroemia indica and
Pyracantha angustifolia with Dormant Branches

Shin, Chang-Seob

Dept. of Forest Science, Chungbuk National University

ABSTRACT

This study was conducted to check danger of the cold injury by reviewing the lowest temperature by regions and the
cold tolerance of Lagerstroemia indica and Pyracantha angustifolia. The cold tolerance of the samples treated at low
temperature was evaluated by measuring electrical conductivity and observing browning of the cambium.

It was proved that the lethal temperature of L. indica is below —17.17C, and that of P. angustifolia is below —18.9C.
The frequency of the lowest temperature went down below —17.1°C, was 7 times in Daejeon, 55 times in Cheongju and
72 times in Suwon for the last 45 years. In Daejeon, it has happened only once since 1975. The temperature dropped
below —18.9°C 45 times in Cheongju and 32 times in Suwon during the same period, but it has not happened at all since
1991. It appears that the rising coefficient of the lowest temperature increases, as the latitude gets higher.

As a result, L. indica and P. angustifolia which were planted in the central region of Korea, are considered in danger
from freezing injury because the temperature can get very low intermittently in winter. But, the risk of freezing has reduced

gradually as the lowest temperature raises each year.

Key Words: Cambium Browning, Climate Change, Electrical Conductivity, Cold Injury, Lethal Temperature
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Table 1. Hourly regression formula based on the lowest temperature

' . Setting  temperature(C)
Time Regression formula
-13 -15 -17 -19 -21 -23
01:00 y=0.7517x + 0.2524 -95 -110 -125 -140 -155 -170
03:00 y=0.8524x + 0.0934 -112 -129 -146 -163 -180 -197
05:00 y=0.9085x + 0.0387 -118 -136 -154 -172 -190 -209
07:00 y=09794x + 0.1816 -129 -149 -168 -188 =27 =227
07:30 V=X -130 -150 -170 -190 =210 =230
09:00 y=0914 x + 1.2481 -106 -125 -143 -161 -179 -198
11:00 y=0.7556% + 35023 -63 -78 -93 -109 -124 -139
13:00 y=0.615x + 4.9987 =30 -42 =55 -6.7 =79 -91
15:00 y=0585 x + 52328 -24 =35 -47 -59 =71 -82
17:00 y=05958x + 4.0924 =37 -48 -6.0 =72 -84 -96
19:00 y=0.6146x + 1.8442 -6.1 -74 -86 -98 -111 -123
21:00 y=05908x + 0.7931 -69 -81 -92 -104 -116 -128
23:00 y=0.6348x + 06487 =76 -89 -101 -114 -127 -140
2. LB AlS Qto g ZWMALE Elste] Fall AR5 HrH 4 Aok &
QF W3} A7 A =% (Fensom, 1966) AlololE &2 At
1) Zdx Ws} (Neshitt et al, 2002: Rajashekar et al, 1982)7} 3171 w] &l
AEAE Ao mEAF § A7 A6 sk, & SSF ARl o Hrhe FFe] frET A0 E Ao} AL
te;;ggfwe -2C -13C -15T -17C -19T -21T -23C
tiv[nf;jrftﬁe -2 -128C -152C -171C -189C ~206C -233C
Lagerstroemia
Indica
Pyracantha
angustifolia

Figure 1. Effect of low temperature on the bark and cambium of P. angustifolia and L. indica
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Figure 2. Differences of electrolyte leakage percentage on low
temperature treatments in P. angustifolia and L. indica
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Figure 3. Variation of temperature around 21 January for 90 years

in Korea
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Table 2. The frequency of the lowest temperature for 45 years

Frequency less than the temperature below

Region From 1967 to 2011 After 1990
=15 |-171C|-189TC|-20.6C| —15C |-17.1°C|-189C|-206T
Jeonju 4 0 0 0 3 0 0 0
Daejeon 37 7 1 0 7 1 0 0
Cheongju | 132 55 20 13 19 7 1 0
Suwon | 171 72 2 11 23 6 1 0
s
‘;.:,w - + o :.f:-«.‘
2 / A
1l T AL
-\
.301%5 e o e = e
Year
Figure 5. Variation of the lowest temperature for 45 years
Wel: —--+-Jeonju, —-2—Daejeon, —+— Cheongj, —*— Suwon
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