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Morphological and Functional Heterogeneity of Fine Roots among Three Tree
Species in the Hilly Region of Central Sichuan

LIU Yunke', SU Yu', LI Dehui'?, FAN Chuan', XIE Yutong', LI Xianwei'"
(1 College of Forestry, Sichuan Agricultural University, Chengdu 611130, China; 2 Mianyang Normal University, Mianyang,
Sichuan 621000, China)

Abstract ;: Taking the fine roots of Cinnamomum septentrionale and Toona sinensis which were planted dur-
ing early preliminary stage of low-efficiency Cupressus funebris forests transformation in the hilly region of
central Sichuan as research objects, while using the unmodified pure C. funebris forest as control, we de-
termined in situ respiration rates by applying a 1.LI-8100 soil carbon flux measurement system of the 1st—
5th order roots and discussed the relationship among the morphological structure and the nutrient concen-
tration of fine roots and respiration to reveal the structural and functional heterogeneity of fine roots. The
results showed that the diameter of fine roots, root length and tissue carbon concentration of C. septentri-
onale, T. sinensis and C. funebris increased with the roots order increased, while specific root length
(SRL), tissue nitrogen concentration and specific root respiration rate (SRR) reduced. And species, root
order and their interactions showed that the morphology, nutrient concentrations and SRR of these three
species fine roots were highly significant effect (P<C0.01). Regression analysis indicated that three species

SRR of these three species fine roots altered as diameter, SRL and tissue nitrogen concentration changed,
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which explained the variation with 64. 7%, 87.6% and 67. 6% of SRR, respectively. These results sug-

gested that there was a close link among morphological characteristics of fine roots, the chemical contents

and physiological functions, which provided an important basis to understand the structural and functional

variation of plant roots.
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Fig. 1 The diameter, root length and specific root
length of the first five root branch orders for

the three tree species
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Table 1 The effect of tree species, root order, the interaction between tree species and root order on the morphology and

nutrient and specific root respiration

#E 3 {f Probability value (P)

A 5 R H e B <o e

Source of variation df HiZ AR K éqﬁ% I\II\iIIf&En LU AR I

Root diameter  Root length SRL arbon ogen SRR

concentration concentration

B Ff Tree species 2 0.012 <0. 001 <0. 001 <20.001 <20.001 <20.001

W Fh X 4% Tree species X root order 8 0.048 <20.001 <20.001 <20.001 <20. 001 0.003
R C. septentrionale 4 <0.001 <0.001 <0.001 <0.001 <C0.001 <C0. 001

F

ROE?)%der FH# T. sinensis 4 <20. 001 <20. 001 <20. 001 <20. 001 <20. 001 <20. 001
AR C. funebris 4 <0.001 <0.001 <0.001 <20.001 <0. 001 <20. 001
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Fig. 2 The root tissue C and N concentrations of the first five root branch orders for the three tree species
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Fig. 4 Relationship between fine root diameter, specific root length, N concentration and specific root respiration
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Table 2 Relationships of specific respiration with morphology and nutrient concentration by means of regression for the

three tree species

) A EYENSES [l )= A 7R R? P
Tree species Regression factor Regression model
M E 12 Root diameter Fup =5.509D 0671 0.568 <0. 001
A LR I Specific root length Fu g =1.468SRL- 576 0. 856 <20. 001
Cinnamomum se ptentrionale A ' ’ ' '
Z % Nitrogen concentration Fix =0.761N—0. 481 0.779 <0.001
R E % Root diameter Fag=5. 769D %% 0.682 <<0. 001
T é*ﬁ H AR K Specific root length Fag=1.724SRL 0.802 0. 001
oona sinensis
%M ¥ Nitrogen concentration F# =0. 609N+3. 329 0. 504 <20.001
W H 4 Root diameter Fix =3.151D 078 0.874 <20. 001
A AR K Specific root length Fix =1. 961SRLO 433 0. 862 <C0.001
Cupressus funebris A ' y ' '
A M JE Nitrogen concentration Fgx =0.857N—1.632 0.811 <0. 001
M H A Root diameter F=4.712D %77 0. 647 <<0. 001
3 A i . i _ S QRT 0. 589
Three tree species H AR K Specific root length F=1. 445SRL 0.876 <C0. 001
A M JE Nitrogen concentration F=0.771N—0. 084 0.676 <0.001
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