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Freezing Injury of Evergreen Broad-Leaved Trees in Warm-Temperature

in the Southern Region in Korea®
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ABSTRACT

This study was carried out to clarify the climatic factors of the freezing injury for the judgement
on the adaptation areas of evergreen broad-leaved trees. We surveyed and analyzed the climatic factors
of the freezing injury to Machilus thunbergii Siebold & Zucc. on the streets with the analyzation of
planting grounds, soil conditions and the surrounding buildings. This study showed that only the mini-
mum air temperature factor out of the other climate elements, which were the annual precipitation;
the average annual temperature; the average monthly temperature of january; the average monthly mini-
mum temperature of January; the average temperature of the coldest month; the warmth index and the
coldness index, was matched up with the previous theories and reports on the freezing damages on
the evergreen broad leaved trees and Machilus thunbergii Siebold & Zucc. The freezing injury of
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Machilus thunbergii Siebold & Zucc was occurred when the mean minimum temperature of the coldest

month(TMC) in winter season fell down below—4.1°C and the temperature fell down below -9.2°C.

The freezing damage on Machilus thunbergii Siebold & Zucc surrounded by high buildings were less

than those surrounded by low buildings or at non buildings.

Key Words : Microclimate, Extreme temperature, Warmth index, Coldness index, Mean minimum ftem-

perature of the coldest month
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Table 1. Survey criteria of freezing injury of Machilus thunbergii Siebold & Zucc

Survey Items

Criteria of Tree Damage

Discoloration of leaves

according to degree of discoloration of tree leaves: normalness(0: 0~25%),

(x1) slightness(1: 26~50%), seriousness(2: 51~75%), extreme(3: 76~ 100%)
Shoot erowth according to degree of shoot growth damage on the very top of stem in this year:
00 ( g)o normalness(0: 0~25%), slightness(l: 26~50%), seriousness(2: 51~75%),
X2 extreme(3: 76 ~100%)
Twig growth according to degree of twig growth damage: normalness(0: 0~25%), slightness(2:
(x3) 26~50%), seriousness(3: 51~75%), extreme(4: 76 ~100%)

Crown decrease

according to degree of crown decrease: normalness(0: 0~25%), slightness(2: 26

(x4) ~50%), seriousness(3: 51~75%), extreme(4: 76 ~100%)

#* A partially modify the tree injury index(Park er a/(1983; 1993); Lee et a/(1990)

Z(Diameter Tape)E ©|&3le] FHo 2 FH
T, A, 5 WUk g dolE SHste] gk
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Table 2. Characteristic of soil condition at planting A ke Ao MR HEA] I o] thAF Bx] o
area of Machilus [l]UHbeng Siebold & }\1 ;SE% EOO]:% }‘]Eﬂ' H}‘;}UH%ZHE /\}'%‘5}

Zucc. on the Jungma-dong, Gwangyang-si,
in Jeonnam Province, Korea. - ©}2]<] o] EFo] fAH7] &Y Aol vigm g X]
Averageh Filluptol9] 4 % % < whe ge ARl AAR B BgelA
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8. : . .
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9+1, 1 ) .
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Figure 4. Annual total precipitation at Yeosu Meteorological Station in Jeonnam Province, Korea.
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a, b, c : Result of Scheffe's multiple range test

t: Result of t-test with visible damage data at Last November and this February(t: p<0.05, tt: p<0.01}
*: Result of Analysis of variance; ANOVA analysis of each planting ground( *: p<0.05, **: p<0.01)

Figure 5. Frost damage index of Machilus thunbergii Siebold & Zucc of building heights as the
street trees on Jungma-dong in Gangyang city, Jeonnam Province, Korea.
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Table 3. Survival rate, height and crown of of
Machilus thunbergii Siebold & Zucc of
planting grounds and building height as the
street trees of planting grounds on Jungma-
dong in Gangyang city, Jeonnam Province,
Korea.

Survival | Height | Crown
rate(%) (m) (m)

Division

Cutting ground| ~ 56.1° 42" | 38

Planting Filled up ground 335 | 34" | 34°

ground . "
types |Reclaimed land| 433 4.9 4.0

P-value <0.01 <0.01 | <0.01

None buildings| 45.9° 3.4° 34°

Building Middle buildings  47.4* | 46" | 40

height | gioh buildings| 842" | 50° | 46

P-value <0.05 <0.01 | <0.01

a, b, ¢ : Result of Scheffe’s multiple range test
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