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Abstract - In order to find out the relationship between spring phytophenological index and temperature index for the past
nine years (2010~2018), this study identified the relationship between temperature changes and trends in spring
phytophenological index of sprouting, flowering and leaf unfolding of Pinus densiflora Siebold & Zucc., Larix kaempferi
(Lamb.) Carriére, Quercus mongolica Fisch. ex Ledeb., Rhododendron mucronulatum Turcz., Lindera obtusiloba Blume
and Acer pseudosieboldianum (Pax) Kom. in Daegu Arboretum, Palgong mt., Juwang mt. and Gaya mt. The change in
temperature was caused by an increase in the monthly average temperature between March and April compared to February
for nine years, and the average temperature of Daegu Arboretum and Palgong mt. were higher by region. The sprouting,
flowering and leaf unfolding were the fastest of the Lindera obtusiloba and the slowest of the Pinus densiflora for each
species, and the fastest plant season in Daegu arboretum came. SPI (Spring Phytophenological Index) tends to advance by
-1.267~-6.151/9 years, with the largest Pinus densiflora (=6.151/9 years), with the lowest rate of change for
Rhododendron mucronulatum (-1.267 days/9 years). Species which shows significant values in sprouting, flowering and
leafunfolding is Rhododendron mucronulatum and Pinus densiflora, which correlate with the mean temperature of January
to March. As a result of checking the time series change of SPI, the change rate in the four regions was all negative and the
phenolocal index was all accelerating. Among them, the rate of change was greater in inland areas such as Daegu arboretum,
Palgong Mt. and Gaya mt. and the rate of change was slightly lower in the case of Juwang mt., which is somewhat distant.
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Fig. 1. The studied plot.

-107 -



Korean J. Plant Res. 33(2) : 106~115(2020)

Table 1. The studied plot and GPS

Daegu

Arboretum Palgong mt. Juwang mt. Gaya mt.
N35°4804.1" N36°01'44.90" N36°23'47.7" N35°49'14.1"
Pinus densiflora E128°31'14.4" E128°37'50.70" E129°08'56.5" E128°0727.6"
78m 519m 310m 1,180m
N35°47'48.7" N36°01'41.07" N36°23'47.8" N35°47'18.2"
Larix kaempferi E128°31'30.7" E128°37'50.20" E129°08'56.3" E128°08'30.5"
98m 522m 300m 1,100m
N35°4803.6" N36°01'52.00" N36°23'46.7" N35°49'14.0"
Quercus mongolica E128°31'12.7" E128°37'34.20" E129°08'56.1" E128°0727.6"
78m 523m 320m 1,300m
Rhododend N35°47'46.1" N36°01'42.00" N36°23'47.2" N35°4825.6"
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Lindera obtusiloba E128°31'18.9" E128°37'51.70" E129°08'55.5" E128°08'19.1"
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Fig. 2. The Change of mean monthly temperature. A: Mean monthly temperature, The Change of mean monthly temperature in

January(B), February(C), March(D), April(E) and May(F).
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Fig. 3. The change of time series in Sprouting Phenological Index(A), flowering phenological index(B) and leaf unfolding
phenological index(C).

Table 2. A changing trend of spring phytophenological index according to height

—
Index cight Below 100m Around 300m 500~600m More than 1,100m
Sprouting 90.02 99.67 99.86 114.50
flowering 98.07 108.02 109.70 131.68
leaf unfolding 119.33 120.96 120.28 133.45

Average 102.47 109.55 109.95 126.55
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Table 3. A changing trend of spring phytophenological index

atoenn mmom T Gge SESF
Q. mongolica 90.0 104.8 100.6 123.7 104.8 -1.880  0.061 0.642
L. kaempferi 84.3 100.8 95.4 90.0 92.6 0.599 0412 0.630
. R. mucronulatum 74.8 92.3 96.2 91.1 88.6  -1.267 0.046*  0.383
Sprouting
P. densiflora 1233 125.1 125.1 134.1 1269 -3262 0.007*  0.487
L. obtusiloba 62.6 99.7 78.5 79.8 80.1  -0.743  0.677 1.613
A. pseudosieboldianum 924 97.5 104.6 106.3 100.2  -0.904  0.282 0.691
Q. mongolica 122.0 112.0 120.3 138.5 1232 -1.700  0.416 1.300
L. kaempferi 854 109.8 95.2 105.0 98.8  -2965 0333 2.572
. R. mucronulatum 84.2 99.0 101.6 100.4 963  -2518 0.018*  0.538
flowering
P. densiflora 121.1 130.4 130.1 146.4 1320 -1.922 0.010*  0.330
L. obtusiloba 72.9 94.6 84.5 89.1 853  -0.110  0.827 0.462
A. pseudosieboldianum — 112.7 118.5 115.6 124.0 117.7  -2.112  0.033*  0.564
Q. mongolica 99.0 115.0 113.1 131.9 1148  -1.651 0.045*  0.497
L. kaempferi 104.5 114.2 113.9 105.1 1094 -2306 0.013*  0.439
leaf R. mucronulatum 104.0 113.0 113.8 1103 1103  -1.648 0.043* 0.489
unfolding P. densiflora 183.3 158.0 145.2 159.6 1615 -6.151 0.046*  1.871
L. obtusiloba 105.5 118.0 116.6 120.6 1152 -2.138 0.016*  0.438
A. pseudosieboldianum 1144 117.2 117.6 121.3 117.6  -1910  0.064 0.667
*p < 0.05
Table 4. The relationship between temperature and spring phytophenological index
Jan. Feb.. Mar. Apr. May YDI Tn SCT
Q. mongolica -253 -338 -600%* - 605%*  -.618** .828** J793%* 763%*
L. kaempferi -017 -176 -305 -.058 -.345 810%* JT23%* .590**
R mucronulatum -392% -594%%  _758%* -417* -704%* T16%* 528%** 139
P. densiflora -269 -.003 -356* -567%* -217 .842%* 831%* T23%*
L. obtusiloba -114 -243 -344 .089 -403* .808%** 691%* A88**
A. pseudosieboldianum -A432% - J22%% - 623%* -.286 -.655%* S41%* 594%* 113
*p < 0.05, **p < 0.01
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Fig. 4. The change of time series in SPI (A) and changing the
SPI time series of R. mucronulatum (B) and P. densiflora (C).
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