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Abstract. This study investigated the effect of global warming on full bloom date (FBD) of ‘Niitaka’ pear
(Pyrus pyrifolia Nakai) tree by calculating the development stage index by hourly temperatures recorded at
Pear Research Station, estimating the distribution of average FBD and the change of FBD according to
temperature rising by integrating development rate at 67 locations in Korea Meteorological Administration
site. Development stage index of ‘Niitaka’ pear tree was 0.9593 at Naju location. Differences between full
bloom dates observed at Cheonan region and predictions by development stage index were 0-7 days, and
matched year was 35.3%. FBDs of 67 locations were distributed from April 4 to May 28. When yearly temperature
was raised 1, 2, 3, 4, and 5°C at 67 locations, predicted FBD was accelerated at most of the locations. However,
FBD decelerated at south coast locations from 3°C rise and did not bloom at ‘Gosan’, ‘Seogwipo’, and ‘Jeju’
locations from 4°C rise. When monthly temperature was raised 1, 3, and 5°C at 67 locations, predicted FBD
was the most accelerated at March temperature rise, and followed by April, February, January and December.
Therefore, global warming will cause acceleration of the full bloom date at pear production areas in Korea.
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Table 1. Development stage index of flower bud from estimated
endodormancy completion date to full bloom date (FBD) by
integrating the development rate of hourly temperature recorded
for eleven years at Pear Research Station in ‘Niitaka’ pear
(Pyrus pyrifolia) tree.

Full bloom date Development

Year (month.day) stage index*
1997 412 0.9185
1998 4.09 1.0645
1999 4.16 1.0668
2000 418 0.9592
2001 4.15 0.9144
2002 4.05 0.9667
2003 413 0.9817
2004 4.10 0.9159
2005 417 0.8948
2006 4.15 0.9105
2007 4.1 0.9965
Average 4.13 0.9593 + 0.0626"

“Development stage index of flower bud was calculated by
integrating the development rate model (Sugiura, 1999, 2002;
Sugiura and Honjo, 1997) modified by the endodormancy
completion temperature (Han et al., 2008).

YMean  standard deviation.
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Fig. 1. Difference between full bloom dates of ‘Niitaka’ pear
tree predicted by modified development rate model, as the
development stage index rises to 0.9593, and observed from
1993 to 2009 in Cheonan region.

e

24 0.95930]9iet. Eﬁ?f A= 0062602 49 B 1
5ol oF 001058 0.0155FARE WAL AT

R

) Axp7E oF 3o 6LALE Zol7l HAHHEE ¢F 4= )
UAl oA HEE 712 Y AHRE o8t =
2% Tl 9H87]42(0.9593) 9] AL AESH] 96

1993436 20097HA] HekA|ele] el hfelat
Aade] ol & 2ABATHFig. 1). o5 BAUL 4
A2 Holt 079 WG o wAAe] % 3t
w2 Smch o Boleh o % 49 oA Aot W A 174
2 432 23.5%%oH, Xt = 632 35.3%%ch A
A FAL UM E 917, 4] ol wet o] 12
A A= Afol7t e MeT ) YA HeA] A L
A% AAA oA = G elZo] Aitste] St
o AA%o] 48T 4 9 AoE Azt

Mo mx mx
ol J[N’ JlN’
(=R =)

A o] T BEA]4(0.9593)F Vel E W
S5 BES o]§5to] 7V gA A AlgEle 674194 1971

dRE 200097179 B WAL 24T ATHE Table

Table 2. Average full bloom date (FBD), as the development stage index rises to 0.9593, of ‘Niitaka’ pear tree by flower bud
development rate model calculated by converting” daily maximum and minimum temperatures into hourly temperature, at 67
locations in Korea Meterological Administration site during from 1971 to 2000.

Location FBD (Month.day) Location FBD (Month.day) Location FBD (Month.day)
Seogwipo 4.04 Namwon 4.20 Ulleung-do 4.28
Masan 4.08 Haenam 4.20 Gunsan 4.28
Jeju 4.09 Yeongdeok 4.21 Yangpyeong 4.28
Busan 4.10 Gumi 4.21 Cheonan 4.28
Gosan’ 4.10 Yeongcheon 4.21 Imshil 4.28
Tongyeong 413 Gangneung 4.22 Bonghwa 4.28
Ulsan 4.14 Jeongeup 4.22 Sokcho 4.29
Namhae 4.14 Uljin 4.23 Wonju 4.29
Pohang 4.15 Daejeon 4.23 Suwon 4.29
Daegu 4.15 Andong 4.23 Seosan 4.29
Yeosu 4.15 Mungyeong 4.23 Hongcheon 4.29
Miryang 4.15 Gochang 4.23 Boeun 4.29
Geoje 4.15 Chongju 4.24 Boryeong 4.29
Jinju 4.16 Buyeo 4.24 Jangsu 4.29
Goheung 4.16 Uiseongs 4.24 Incheon 5.02
Hapcheon 4.16 Chupungnyeong 4.25 Jecheon 5.02
Mokpo 417 Seoul 4.26 Cherwon 5.03
Wando 4.17 Geumsan 4.26 Inje 5.03
Sancheong 4.17 Buan 4.26 Ganghwa 5.04
Gwangju 418 Cheongju 4.27 Taebaek 5.13
Suncheon 4.19 Icheon 4.27 Daegwaryong 5.28
Jangheung 4.19 Yeongju 4.27

Jeonju 4.20 Chuncheon 4.28

“Converting daily maximum and minimum temperatures into every hourly temperature by Sugiura (1999) formulation.

YPart of Jeju Regional Meterological Administration.
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Fig. 2. Changes of full bloom dates of ‘Niitaka’ pear tree predicted by modified development rate model with temperature rising
condition. Full bloom date distribution map was drawn up with ArcGIS 9.0 program.
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Table 3. Acceleration of full bloom date (FBD) of ‘Niitaka’ pear
tree predicted by development rate model according to monthly
temperature rise from December to April at 67 locations in
Korea Meteorological Administration site during from 1971
to 2000.

Temperature rising  Acceleration of FBD?

Month

(C) (days)

December 1 0.3
3 1.2

5 2.0

January 1 0.7
2.6

4.7

February 1 0.8
3.2

6.4

March 1 1.8
6.6

13.0

April 1 2.1
3 5.7

5 8.7

“Earlier than average FBD.
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