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Table1 Summary of the species used in the study and related information
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Fig. 1 Interannual changing trends of annual(A) and
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Table 2 Temperature relevant periods of different phenophases

HERI B

Temperature relevant periods

Fras H
Start dates

S5 H
End dates

i /d
Length

i 2 -7 Bud burst date-winter and spring
B 2F ##-#K 4 Bud burst date-autumn and winter

il 2 141- 5 2= Bud burst date-summer

JEH-453 Leaf unfolding date

4516 First flowering date

AL Full flowering date

75 ¢4 -5 K Leaf coloring date-summer and autumn
75 4 1]-# 5 Leaf coloring date-spring and summer
J& -2 8K Leaf fall date-summer and autumn

% -5 H Leaf fall date-spring and summer

3H11H £23.91d
10H28H +38.93d

7H14H £13.07d
3710H +£20.38d
374H £42.90d
3H19H +27.84d
8/24H +12.65d
4H4H £31.90d
8H31H £ 14.67d
4/J7H +32.06 d

4714H +5.77d
1H14H £5.77d

8H27H +£5.77d
4727H +4.82d
5H7H £13.51d
5H13H +12.86d
9H12H +£5.71d
7TH14H £5.71d
9H23H +6.31d
7/25H +6.31d

34 +23.63
78 £ 36.10

44 +12.79
48 £17.78
64 + 39.36
55 + 26.94
19+12.28
101 + 32.83
23+14.39
110 + 32.52

vE: BUERHIME + IrdEZE (n=24)
Note: Values are presented as means + SD (n=24).
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Divergent Responses of Woody Plant Phenology to Seasonal
Temperature in Dongling Mountain of Beijing

YU Hai-ying, YANG Li-lin, TAN Ting-hong, MO Zhong-mei

(College of Agroforestry Engineering and Planning, Tongren University, Guizhou Provincial Key Laboratory for Biodiversity
Conservation and Utilization in the Fanjing Mountain Region, Tongren University, Tongren 554300, Guizhou, China)

Abstract: [Objective] To investigate the divergent responses of plant phenology to seasonal temperature
in warm temperate forests in Doling Mountain, Beijing. [Method] By using data of 6 phenophases of 24
woody plants in warm temperate forests in Beijing during 2003 and 2019, we calculated temperature relev-
ant periods of different phenophases to seasonal temperature by using Partial Least Square regression
and correlation analysis and compared the corresponding temperature sensitivities in these periods by Wil-
coxon signed-rank test. [Result] Temperature relevant periods of leaf unfolding dates, first flowering dates
and full flowering dates were 48, 64 and 55 days before the phenological dates (early-mid March to late
April or early-mid May), respectively. For every increase of 1 °C, the flowering period was advanced by an
average of 6.38 days, which was significantly higher than that of the leaf development period (4.52 days
earlier) and full flowering period (5.05 days earlier). The response mode of germination period to temperat-
ure was different from the above three phenophases, and its optimal correlation period was from October
28th to January 14th in autumn and winter, followed by March 11th to April 14th in winter and spring (34
days before germination) and summer from July 14 to August 27. For every temperature increase of 1 °C
in autumn and winter, the date of budburst advanced by 5.48 days, which was significantly higher than the
number of days (3.71 days) that the temperature in winter and spring advanced (3.71 days), while the tem-
perature increase of 1 °C in summer delayed the budburst by 9.74 days, which was significantly different
from other. The optimal correlation period of the leaf coloring and defoliation stages to the temperature re-
sponse was from early April to mid-to-late July in spring and summer, and the species that responded sig-
nificantly to temperature in summer and autumn (late August to mid-to-late September) rare. When the
temperature increased by 1 °C, the temperature in the spring and summer related periods brought forward
the leaf coloring and leaf defoliation periods by 7.12 and 9.55 days, respectively, while the summer and au-
tumn temperatures delayed them by 2.27 and 5.96 days, respectively. In the past 50 years, the temperat-
ure rise rate in late winter and early spring (February and March) at the research site was more than twice
that of other months, while the temperature in autumn and winter (October-December) had no significant
change. [Conclusion] The divergent responses of plant phenology to seasonal temperature and season-
ally asymmetric warming may exert profound impacts on plants and the entire ecosystem.

Keywords: warm temperate forests; spring phenology; autumn phenology; temperature sensitivity;
seasonal difference
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