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Altitudinal changes of functional traits and relationships among traits of bracts in dove
tree ( Davidia involucrata Baill.). LIU Ting-ting', LIU Qin-song'?, XU Wen-juan'?, XU Zhi-
bing', LI Zhong-yang', YANG Bao-zhen', XU Xiao"** ('Key Laboratory of Southwest China
Wildlife Resources Conservation ( China West Normal University) , Ministry of Education, Nan-
chong 637009, Sichuan, China; *College of Life Science, China West Normal University, Nan-
chong 637009, Sichuan, China).

Abstract: Bracts of dove tree ( Davidia involucrate Baill.) are adaptive to the driving forces of
pollinators and abiotic factors, which are sensitive to environmental factors. To reveal the changes
of functional traits and their relationships across different altitudes, the independent-sample ¢ test
and standardized major axis estimation were used to examine the functional traits and relationships
of bracts in dove trees at 1400 m and 1800 m in Longcanggou, Sichuan. The results showed that .
(1) Length, width and area of large and small bracts, as well as the total area of single flower
bract in the population from low altitude (1400 m) were significantly larger than that from high
altitude (1800 m) (P<0.05), while area and mass of large and small bracts in high and low
altitude populations grew in proportion. (2) The mass of the large and small bracts and the total
mass of the single flower bract in the population from low altitude ( 1400 m) were significantly
higher than those from high altitude (1800 m) (P<0.05). (3) There was no significant differ-
ence in the length and the mass of inflorescence axis between high and low altitude populations
(P=0.446; P=0.791). There was an allometric relationship between the mass of the inflores-
cence axis and the length at high altitude,, but an isometric relationship at low altitude. (4) The
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relationships between length, width, area and mass of bracts showed isometric relationships at

high and low altitudes. The total area and the total mass of single flower bract showed an isometric

growth relationship with the mass of inflorescence axis at high and low altitudes, but showed an

allometric growth with the length of inflorescence axis. In all, our results highlighted differences

in the functional traits and the relationships between traits of bracts in dove tree at different alti-

tudes, which may be an adaptive strategy to resist environmental interference, protect reproduc-

tive organs, and improve pollination rate.

Key words: Davidia involucrata Balill. ; inflorescence axis; trait; allometric growth; reproductive

organ.
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Table 1 Difference of morphological characteristics of bract in dove tree population at high and low altitudes ( mean+SE)

K PNTERS KA 58 TR R TR U S N5 ANERTER HAER T S TR
Altitude Large bract Large bract Large bract Small bract Small bract Small bract Total area
(m) length width area length width area of single
(em) (em) (em?) (em) (cem) (em?) flower bract
(em?)
1400 14.26+0.36 8.26+0.28 88.63+5.10 9.76+0.27 5.81+0.16 42.84+2.19 131.46+6.82
1800 12.86+0.42 7.42+0.24 71.89+4.19 8.29+0.34 4.76+0.18 31.03+£2.21 102.92+5.98
P 0.016 " 0.029 " 0.015" 0.001 " " <0.001" "~ <0.001 """ 0.003 " *
*P<0.05, * " P<0.01, """ P<0.001,
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Fig.1 Bract mass difference in dove tree population at high
and low altitudes

** P<0.01,
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Note: ns : not significant.
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Table 2 Common slopes, 95% confidence intervals and SMA regression parameters for the relationships among the func-
tional traits of bracts in dove tree population at high and low altitudes

FEFIAIR Common slopes

SMA [F[HZ% SMA regression parameters

y-x

) Slope_c Cls P (o) Altitude R? Py Slope y- P intercept)
(m) intercept

PN IR SNV 0.889  0.709~1.114  0.302™ 1400 0395 0.001"* 0811 0.411 0.750"™

Large bract length-Large bract width 1800 0.506  <0.001* " * 0.958 0.276

/N R/ SE 1100 0.863~1.402  0.437™ 1400 0378  0.001**  1.021 0.209 0.352™

Small bract length-Small bract width 1800 0.358  0.002" " 1.187 0.113

AL TR/ Me TR 0.910 0.732~1.131  0.388™ 1400 0.534  <0.001* ** 0921 0.444 0.204"

Large bract area-Small bract area 1800 0.425  0.001" " 0.895 0.524

Kk T E/NE AT E 0.821  0.674~1.000  0.051™ 1400 0.623  <0.001*** 0.773 0.714 0.543™

Large bract mass-Small bract mass 1800 0.539  <0.001*** 0.883 0.515

HAEA B AR R PG 1433 L112~1.849  0.006* * 1400 0397  0.001"*  1.336 1158 <0.001***

Total area of single flower bracts-Inflorescence axis 1800 0.182 0.038 * 1.575 0.851

length

SRR R BT R 1622 1.265~2.081 <0.001*** 1400 0337 0.003** 1515 1129 <0.001***

Total mass of single flower bracts-Inflorescence ax- 1800 0.323 0.004 * * 1.740 0.825

is length

AR B AR T 098  0.780~1.247  0.903™ 1400 0367  0.002**  1.064 0523 <0.001***

Total area of single flower bracts-Inflorescence axis 1800 0.445  <0.001* ** 0.922 0.625

mass

AR TR TE 1123 0.934~1.347  0211™ 1400 0.700  <0.001*** 1.207 0409 <0.001***

Total mass of single flower bracts-Inflorescence ax- 1800 0.591  <0.001*** 1.018 0.575

is mass

TE: % Slope_c FRFLRIRLR, Cls FIR 95%HIEAF XN, P g, FRIERFRREVERTKE, RPFTRMKEREL, P, FRTEREICR B3
PEREHEKF, Slope 7R PEAR ) S 2L KRR, y-intercept RIAR y HIHEE, Py jereepy 78 ¥ L R F PRI K, * P<0.05, ** P<0.01,

*FFP<0.001, ™ LREER,

Note: In the table, Slope_c represents the common slope, Cls represents the 95% confidence intervals, P g, represents the level of significance testing

for common slope, R? represents the correlation coefficients, P (r) represents the level of significance testing for relationship between traits, Slope repre-

sents the allometric growth slope between traits, y-intercept represents the intercept of y axial, P i crcep) Tepresents the level of significance testing for y-

intercept. * P<0.05, ** P<0.01, *** P<0.001, ™ not significant.
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