The sensitivity of ginkgo leaf unfolding to the temperature and
photoperiod decreases with increasing elevation




Background

® Climate change

Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900
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Background

® Effects of climate change
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Background

® Phenology responses

» Global warming largely advanced spring leaf unfolding over the past decades.
» The temperature sensitivity of leaf unfolding (S, expressed in days advance of

leaf unfolding per degree warming) significantly decreased from 1980 to 2013.
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Background

® Chilling and photoperiod limitation

The reduction in Sy is likely to be partly attributable to reduced chilling and/or

photoperiod limitation mechanisms.
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Background

® Response differences among elevations

» The elevation-induced phenological shift (EPS) has significantly declined

from 34 d km™1in 1960 to 22 d km™ in 2016.

» Stronger phenological advance was found at higher elevations.
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Background

® Dioecious species

» There were more than 15,000 species of dioecious plants on the earth, i.e. Ginkgo.

» The spring phenology of male gingko trees are usually 3-5 days earlier than

female ginkgo trees.

Sabina chinensis




Purposes

» whether leaf unfolding time and its temperature sensitivity are similar

between male and female individuals?

> how the responses of leaf unfolding to temperature and photoperiod differ

among populations growing in different elevations?



Material & methods

@ Study site

The dominant vegetation type on Tianmu Mountain is a subtropical evergreen and
deciduous broad-leaved mixed forest at an elevation of 300-1506 m,
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Material & methods

® Twig cutting experiment
» Larger uncertainty in field investigation as the intricate environmental condition.

» Twig cuttings have been proven to be a viable alternative to donor trees for

phenological studies.
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Material & methods

® Environmental treatments
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Material & methods

® EXxperimental process

e |
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Illuminance: ~161 umol m™2 s7!; Concentration of CO,: ~442 ppm; Relative air humidity: ~40%.

12



Material & methods

® Phenological observation
» The guideline of phenology monitoring was consistent with the four-stage

categorical scale provided by Vitasse (2013).

» \We monitored the leaf unfolding of each twig every 3 days.

Stage 3 Stage 4



Results & Discussion

® Differences in leaf unfolding between genders
» There was no significant difference in S; between female and male samples,
which are likely related to the reproduction strategy of dioecious plants to

ensure a higher overlap in the male and female reproductive periods.
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Results & Discussion

® Differences in leaf unfolding between provenance elevations
» The time required to reach the leaf unfolding stage was significantly longer
for the twigs collected at the lowest elevation.
» This may be related to the insufficient chilling conditions at the lowest

elevation when samples were collected.

55 (a) {c)
60

504

(days)
\f\
—
*

% 404 ® 3

40

Time to leaf unfolding

304

(b)

Growing degree hours
(GDH*1000)

Female Male El E2 E3
Gender Elevation

15



Results & Discussion

® Temperature and photoperiod effects on leaf unfolding

» Warming and longer photoperiod significantly accelerated leaf unfolding.
» The constraining effect of photoperiod increased as the elevation decreased.

» This phenomenon may be related to environment-induced local adaptations

and self-protection mechanisms of trees at high elevations.
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Results & Discussion

@ Effect of the photoperiod on twig vitality

The percentage of unopened buds per twig was significantly higher for the P8

treatment (29%) than for the P16 treatment (12%).

051 @ 8 hours 0.5 £ ok otk

16 hours ' '

4

_g 0.4 #x ok * ok 0.4+ %
1 | — 1

-

L

£

£ 0.3 } % % 0.31 %

=

. ¢

Z

w 0.2 0.2-

£

=

8

S 0.1 0.1

Ay

0.0- (@ | o0 (b)

T10 TI5 T20 El E2 E3

Temperature Elevation



Conclusion

» The sensitivity of gingko leaf unfolding to the temperature and photoperiod
decreases as the elevation increases, which may be related to environment-
induced local adaptations and self-protection mechanisms of trees at high

elevations

» Plants of different genders respond consistently to climate change to ensure a

higher overlap in the male and female reproductive periods
» Limitation: Only one species was used, and the constant temperature and
photoperiod treatments during our experiments do not accurately reflect

natural conditions.
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Ongoing works

® Phenology Observatory Network of Chinese University
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