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Plant leaf-fine root traits relationships and ecological strategy of adaptation on the

northern margin of the Qinghai-Tibet Plateau

HOU Ying, JIN Yili, ZHOU Borui, HU Jing, WANG Haoyan, WU Kai, XIA Jie, XIA Haojun, LI Kai,
NI Jian ™

College of Life Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract; Leaf and fine roots are the most vigorous components of terrestrial ecosystems. Functional traits of leaf and fine
root, their relationships and changes along with environmental gradients reflect the adaptation strategies of plant to
environmental changes. In this study, three pairs of plant traits, leaf thickness (LT) vs. fine root diameter (RD) , specific
leaf area (SLA) vs. specific fine root length (SRL), and leaf tissue density (LTD) vs. fine root tissue density ( RTD)
were selected to analyze the characteristics and relationships of aboveground and belowground traits of dominant and common

plant species in different vegetation types along environmental gradients on the northern margin of the Qinghai-Tibet Plateau.
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Results showed that; (1) The variation of fine root traits was greater than that of leaf traits along with the changes of
environmental gradients. From alpine to temperate vegetation, the LT increased, SRL decreased, and other traits had no
significant trends. (2) The environmental factors that had the greatest influence on plant traits were the mean annual
precipitation (MAP) and growing-degree days above 0°C ( GDD, ). With the increase of MAP, LT and RD showed a
decreasing trend in general, SLA first decreased and then increased, and SRL had no significant change. With the increase
of GDD,, LT showed an upward trend, RD first increased and then decreased, SLA generally showed a downward trend,
and SRL first decreased and then increased. Among all six traits, LT changed most strongly with the environmental change,
while LTD and RTD did not change significantly. (3) In general, there was a significant positive correlation between LT
and RD, and a very significant negative correlation between LTD-RTD. With the increase of MAP, the LTD-RTD
relationship and SLA-SRL relationship showed the same trends, changing from negative to positive correlations, and LT-RD
had no significant correlation in each precipitation slice. With the increase of GDD,, the relationships of LT-RD and SLA-
SRL showed the same trends, i.e., a negative correlation at the low and high GDD, end, and a positive correlation at the
middle GDD, slice. The relationship between LTD-RTD was however not affected by GDD,,. These results revealed that not
only plant functional traits change with the environment, but also the plant traits relationships change coping with
environmental changes. Such finding is helpful to predict the response and adaption of plant community structure and

functions along with changing environments in the context of global change.

Key Words: the Qinghai-Tibet Plateau; leafl and root traits; coordination; trade-off; environmental gradient
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Fig.1  Spatial distribution of sites for plant community investigation and trait sampling on the northern margin of the Qinghai-
Tibet Plateau
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(WinFOLIA Pro, Canada) 30 H, SKBUT T FL( Leaf area, LA, cm®) JFi T8 HABA 545 -

e T AR ( Specific leaf area,SLA ,cm®/g) = LA/DW, (1)

- F SV ( Leaf tissue density, LTD,g/cm’)= DW,/ (LT x LA) (2)

BRI R EAR R 10 em 5 BE 20 em A9 ARG 1 A A i —2R 1 T R3ETER & &8 pH 43
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R HARAH G -
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ANAR 2 21 E ( Fine root tissue density , RTD,g/cm’)= DW,/RV (4)
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Table 1 Plant functional traits of leaf and fine root on the northern margin of the Qinghai-Tibet Plateau

-tk Leaf traits AR Fine root traits
St i EEEAT ) AR i L BTSN
Statistic e LTD/(g/ SLA/ - RTD/ SRL/
LT/mm 3 ) RD/mm 3

cm”) (em”/g) (g/cm”) (em/g)
SFE-34{H Mean 0.43 0.44 126.40 0.61 0.64 1328.28
PR Standard deviation 0.29 0.21 48.77 0.25 0.35 2828.51
i {E Median 0.31 0.40 115.12 0.57 0.58 991.50
#i/ME Minimum 0.12 0.05 33.16 0.25 0.20 61.65
#ix KAH Maximum 1.55 1.26 290.42 1.62 2.90 6549.73
AR S Z KU Coefficient of variation/ % 68 47 39 42 56 133

LT & Leaf thickness; LTD ;I F ZHZU B Y Leaf tissue density ; SLA ; FLIFTAT A Specific leaf area; RD : MR E 4% Fine root diameter; RTD ; £ff]
LU Fine root tissue density; SRL: 4HAR HLAR K Specific fine root length
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Fig.3 Plant traits of leaf and fine root of different vegetation types on the northern margin of the Qinghai-Tibet Plateau
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Fig.4 Regression relationship between climate variables and leaf and fine root traits on the northern margin of the Qinghai-Tibet Plateau

# :P<0.05; ** ;P<0.01
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Fig.5 Changes of relationship between leaf and fine root traits along climate gradients on the northern margin of the Qinghai-Tibet Plateau
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