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ABSTRACT

This study was carried out to investigate the optimum condition for sap exudation of Acer
mono Max. tree in a site of Mt Baekun, Kwangyang city, Korea. Amount of sap exudation, air
temperature, relative air humidity and tree diameter at breast height (DBH) were monitored for
the period of January 5 through March 28, 2008, and correlation analysis of several factors affecting
on sap exudation was carried out. As the diameter of Acer mono at breast height increased, the
amount of sap was linearly proportional. Sap exudation initiated at February 18, and occurred
intensively in the period of February 28 through March 10, resulting in 84% of total sap amount
by volume. During sap exudation, the minimum temperature was averaged at -24 +15°C and the
maximum at 60 +18°C, while there was no sap exudation whenever temperature was below or
above 0°C all the day long. The maximum temperature, range of temperature and the maximum,
minimum and mean humidities in air were significant factors affecting on amount of sap. The
maximum air temperature had the highest correlation coefficient with 0.768 (P < 0.01) and was also
considered as the principal factor by partial-correlation analysis. These results showed that sap
exudation required daily air-temperature fluctuation from below to above 0°C, and the amount of
sap was strongly dependent on the highest daily-temperature and DBH of tree.
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Table 1. DBH of Acer mono tree and sap exu-

dation period
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Fig. 1. Amount of sap exudation and daily
air-temperature variation.
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Table 2. Linear regression™' for the relationship between DBH variables and amount of sap exuda-
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Table 3. Classification by amount of sap exudation and corresponding daily air temperature and

relative air humidity

Group*! Group 1 Group 2 Group 3 Group 4
Amount of sap (¢ /day) 589 + 58 253 + 36 0 0
Relevant days (day) 5 7 10 38
Maximum 72+ 12 51+17 00 + 21 121 + 08
Temperature Minimum 22+ 08 25+ 20 58 + 28 28 + 06
o Mean 03 + 10 04 + 20 40 + 24 56 + 04
Range 93 + 08 77 + 22 58 + 25 93 +10
Maximum 713 + 123 746 + 78 767 + 113 824 + 150
Relative Minimum 240 + 20 316 + 59 349 + 149 384 + 217
humidity
) Mean 499 + 91 578 + 52 616 + 143 088 + 166
Range 473 + 115 430 + 85 418 + 98 440 + 152

*! Classification upon the amount of sap : Group 1 - more than 50 ¢ /day; Group 2 - in the range between 10 and 50 ¢ /day;
Group 3 - less than 10 ¢ /day and mean air temperature of below 0°C, Group 4 - less than 10 ¢ /day and mean air temperature

of above 0°C
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Table 4. Amount of sap exudation, air temperature and relative humidity of several days with daily
mean air temperature in the range of -3.1°C and 2.1°C

Case for sap exudation Exudated Non-exudated
Corresponding days (day) 12 15
Amount of sap (¢ /day) 393 + 180 0
Maximum 60 + 18 19 + 19
Temperature Minimum 24 + 15 26 +16
O Mean 01+ 16 A1+ 14
Range 84 +19 45+ 23
Maximum 732 + 95 850 + 137
Minimum 284 + 60 444 + 233
Relative humidity (%)
Mean 545+ 78 713 £ 179
Range 448 + 96 406 + 161
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Table 5. Pearson correlation between amount of sap and weather condition

Variable*' A B C D E F G H
B 0.768" 1
C 0117 0212 1
D 0371 0541+ 0904* 1
E 0676* 0.849* 03360 0033 1
F -0423* -0447* 0433* 0191 -0666* 1
G 0425+ 0579* 0339 0046 0744 0.716™ 1
H -0524* 0601 0303 0020 0746 0.833* 0870 1
I 0193 0390* 006 0123 0411 0043 -0.728* 0427+
* Correlation is significant at 005 level ** Correlation is significant at 001 level

*1' A : amount of sap, B : maximum temperature, C : minimum temperature, D : average temperature, E : daily range in
temperature, F : maximum relative humidity, G : minimum relative humidity, H : average relative humidity, I : daily range
in relative humidity per day

Table 6. Partial correlation between amount of sap and weather condition factors controlling max-
imum temperature factor

Range in Maximum

Control Variable Variable Amount temperature REF! Minimum RH
Range in temperature 0073 1
Maximum Maximum RH -0139 0607* 1
temperature Minimum RH 0038 0586 0627+ 1
Mean RH 0122 0557 0.790** 0.801*

* Correlation is significant at 005 level * Correlation is significant at 001 level
*! RH : relative humidity
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