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Differences in growth and adaptive strategies between male and female
plants of Cercidiphyllum japonicum

Zhang Luyue Liu Yanhong Han Dongqing
(Beijing Key Laboratory of Forest Resources and Ecosystem Process, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The differences of reproductive compensation mechanism, resource allocation and
adaptive strategy between male and female plants of relict plant Cercidiphyllum japonicum under the
influence of reproductive pressure were discussed in order to provide some references for the study of
physiological ecology of dioecious tree species in Tertiary relict plants under the background of global
climate change. [Method] In this study, C. japonicum, a tertiary relict dioecious plant originated from the
Cretaceous in Beijing National Botanical Garden, was used as the research object. The morphology,
photosynthetic parameters, chlorophyll content, chlorophyll fluorescence parameters, stoichiometric
characteristics and defensive substance content of male and female plants at different developmental stages
in the growing season were dynamically monitored and correlation analysis was performed. [Result] (1)
Under the influence of high temperature period in summer, the photosynthetic capacity of male and female

plants of C. japonicum decreased to a certain extent, which was manifested by the decrease of net
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photosynthetic rate and the decrease of stomatal conductance and transpiration rate to reduce water loss. The
photoprotection strategy was used to protect itself from heat and photoinhibition, reduce the maximum
photochemical quantum yield and photochemical quenching coefficient, increase non-photochemical
quantum yield, increase antioxidant enzyme activity to enhance tissue antioxidant activity, and increase
flavonoid secondary metabolites to enhance stress resistance. (2) The single leaf area, specific leaf mass,
annual twig length and leaf expansion efficiency of female plants were significantly higher than those of
male plants. The photosynthetic rate, water use efficiency, chlorophyll a, total chlorophyll content,
maximum photochemical yield and anthocyanin content of female plants were significantly higher than those
of male plants from July to August. [Conclusion] Female plants have a reproductive cost compensation
mechanism, which uses higher photosynthetic capacity for reproductive compensation, and increases
resource input for growth and reproduction at the expense of chemical defense, and adopts a ‘radical’
adaptive strategy, while male plants invest more resources for defense and adopt a ‘conservative’ adaptive
strategy.

Key words: Cercidiphyllum japonicum; dioecious plants; growth-defense trade-offs; secondary metabolites;

chlorophyll fluorescence parameters; adaptive strategy
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Fig. 1 Change of the maximum daily temperature at samping site

during measurement period
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Tab. 1 Growth of female and male Cercidiphyllum japonicum in the Beijing National Botanical Garden
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height/m breadth/m area/cm mass/(g-cm ?) P content/% rate/%
length/cm (em*em™)
WPk 2238+2.17a 7.28+0.24a 6.43+4.11a 42.12+325a 0.78+0.12a 17.81+1.89a 23.27+298a 43.16+9.33a 633+1.02a
Female plant
L1273
Male plant 16.84+579b 7.11 +0.26 a 443+0.28b 36.23+2.08b 0.89+0.06b 14.37+2.21b 18.54+3.01b 51.74+11.28b 4.11+0.89b

VE: ARRVNG FRER IR A — SR AR MEAEAR (7] 22 57 2.3 (P < 0.05). R [, Notes: different lowercase letters indicate significant differences between male
and female plants (P < 0.05). The same below.
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Fig. 2 Differences in photosynthetic parameters and chlorophyll contents of C. japonicum leaves
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Fig. 5 Differences in leaf defense substance contents of C. japonicum leaves
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Tab. 2 Correlation analysis between features of C. japonicum leaves

£

Index P, Chla Chlb Car Fy/Fy qP NPQ N P FLAV ANTH SOD POD
P, 1

Chla 0314" 1

Chl b 0.474 0.996" 1

Car 0.465 0.986" 0984 1

FJF, 0.755"  0.482 0.493 0.461 1

qP 09677 —-0.333  —0.378  —0.398 0.401 1

NPQ 0.896" -0.951" -0.959" -0915" -0.118 -0.027 1

N 0.571" 0986  0.327 0.8047"  —0.620 0.040  0.889" 1

P 0.755" 0422 0755  0.720" -0.516 0.060  0.891" 0.955" 1

FLAV -0.759"  0.909"  0.920"  0.8707 -0.250" -0267 -0.572 -—0.759" -0.243" |

ANTH 0.180 0.697 0.722° 0.766 0.349 0295 0255  0.006 0.112  0.118 1

SOD 0.428 0.355 0.278 0.212 0.040 0202 0311  0.123 0.041  0.0327 0364 1

POD 0.121 0.175 0.329 0.47 0.028 0.006 0324 0265 0.355  0.087 0.098 0273 1

e P, AR Chla. MH4RERad i Chl b, FHEEERb A & Car. BAF MR R P ARESE: N AR E. RRREMRP<0.05); "ER
W2 #EAHSE(P < 0.01). Notes: P,, net photosynthetic rate; Chl a, chlorophyll a content; Chl b, chlorophyll b content; Car, carotenoid content; P, total

phosphorus content; N, total nitrogen content. ~ means significant correlation (P < 0.05); ™" means extremly significant correlation (P < 0.01).
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