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Abstract ; Plant phenology is very sensitive to climate change. However, the interactive effects of different climatic variables
on plant phenology are still unclear. Thus, taking Quercus mongolica as the research object, we studied the interactive
effects of different warming and changing photoperiod ( control treatment ( CK), 1.5°C warming, 2.0°C warming; different
photoperiods (10 h, 14 h, and 18 h) ; CK, 1.5C warming x 18 h, 1.5°C warming x 10 h, 2.0°C warming X 18 h, 2.0C
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warming X 10 h) on the spring phenology of Quercus mongolica seedlings based on the experimental data of large artificial
climate simulation chamber in the context of global warming. The results are as follows: (1) Under the same water
condition, different warming had different effects on the spring phenology of Quercus mongolica seedlings. The 1.5°C
warming promoted the spring phenology, including bud swelling ( BS) , bud opening ( BO) , first full leaf (F1), and 50%
leaves unfolded (LU) stages. The influence of 2.0°C warming on different spring phenology was different. 2.0°C warming
promoted the release of bud dormancy and leaf BO, but inhibited the leaf extension. (2) Under the same water condition,
the effect of different photoperiods on the spring phenology of Quercus mongolica seedlings was different. The long
photoperiod had the greatest influence on the 50% LU stage, while the short photoperiod had the greatest influence on the
BS stage, but they all showed negative effects. (3) Under the same water condition, prolonging photoperiod under warming
treatments was helpful to promote the spring phenology of Quercus mongolica seedlings, including the BO, F1 and 50% LU
stages. While shortening of photoperiod under warming treatments inhibited the spring phenology of Quercus mongolica
seedlings, including the BS, F1 and 50% LU stages. (4) There was a significant correlation between spring phenological
changes of Quercus mongolica seedlings and previous climate stress, implying that the previous climatic variables should be
the significantly controlling factors to phenological changes. The results could enrich the cognition of the interactive effects of

multiple climatic variables in Quercus mongolica phenology, and are helpful to promote plant phenology simulation.

Key Words: Quercus mongolica; seedling; phenology; warming; photoperiod; interaction
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Table 1 Simulated precipitation and monthly average temperature of control group during the experiment
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Table 2 Spring phenology of Quercus mongolica seedlings during the simulated experiments
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Fig.2 Effects of warming, photoperiod and their interactions on the duration of each phenological stage of Quercus mongolica Seedlings
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Table 3 Correlation between different spring phenological stages of Quercus mongolica

gy
50% Leaves unfolded

JRE 1R 15
First full leaf

LNt PAAN ZEFF N
Phenological stage Bud swelling Bud opening
ZERE A Bud swelling 1.000

ZEIF MUY Bud opening 0.612"* 1.000
JENMGE ) First full leaf 0.491** 0.812**
R 50% Leaves unfolded 0.414" 0.716**

1.000

0.857 " 1.000

# il + % A3 BIFCFRAE P<0.05 F1 P<0.01 7K (XU |- 5240 )
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Table 4 Relationship between phenological stage and its previous phenological stage
P AT ] R .
Phenological stage Fitting equation
T
%Hﬂjjt’ﬁ, I . B0O=0.419BS+77.323 36 0.375 0.000
Bud swelling-Bud opening
I - R 4R
F1 = 0.441BS 2 241 .002
Bud swelling-First full leaf 0 §5+79.237 36 0 0.00
IR R )
LU=0.394BS+88.424 36 0.171 0.012
Bud swelling-50% Leaves unfolded
LEIFION- M LR
F1=1.064B0O-3. . .
Bud opening-First full leaf 06450-3.736 36 0.659 0-000
ST M- TN R
H:;Fﬁ)’l%ﬁ, Jrent B LU=0.994B0+8.774 36 0.512 0.000
Bud opening-50% Leaves unfolded
i 0 0
R - JE BRI LU=0.908 F1+15.723 36 0.735 0.000

First full leaf-50% Leaves unfolded

BS. KM, Bud swelling; BO. ZEFFY , Bud opening; F1. JRMHRI, First full leaf; LU, MBI, 50% Leaves unfolded
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