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Fine root morphology of different branch orders of three dominant subalpine
tree species in western Sichuan”™
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ANigis Forest fine roots (diameter < 2 mm) have large and complicated branch systems, which play an important role in
nutrient cycling of forest ecosystem. Therefore, exploring root morphology of different tree species is helpful for understanding
belowground processes of forest ecosystems. The fine roots of three dominant subalpine tree species (4bies faxoniana, Picea
aspirate and Betula albosinensis) were collected in western Sichuan. Fine root branch order was classified according to
Pregitzer’s method. Fine root samples were scanned by Win-RHIZO system to analyze root morphology parameters, including
diameter, length, specific root length (SRL) and specific root area (SRA). The results showed significant differences in root
morphology among branch orders. From the 1¥ to the 5" order of each tree species, root diameter and length became ever
greater but SRL and SRA smaller. Regardless of the root order, significant differences in morphology were also observed
among species. The diameter of A. faxoniana, P. aspirate and B. albosinensis ranged from 0.31 mm to 0.85 mm, from 0.29 mm
to 0.65 mm and from 0.23 mm to 0.55 mm, respectively. The diameters of two conifers were significantly greater than that of
B. albosinensis. Similar performance was observed in root length. On the contrary, the SRL and SRA of B. albosinensis were
obviously higher than those of other two coniferous species. Compared to higher root orders, lower root orders had stronger
absorption capacity and lower construct cost. Additionally, compared to the roots of coniferous tree species, the roots of B.
albosinensis had stronger absorption capacity.
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Fig. 1 Variations in average fine root length among three dominant
subalpine tree species. 1: 4. faxoniana; 11: P. aspirate; 111: B. albosinensis.
Bars indicate standard deviation. Data are mean + standard deviation.
Uppercase letters indicate significant differences between tree species in the
same root order; lowercase letters indicate significant differences between
root orders in the same tree species.

F1 RiFR(T) FRF (R) WHIRRIK, BEE LIRKRERERONE
EHESW

Table 1 Two-way ANOVA for length, diameter, specific root length (SRL),
specific root surface area(SRA) in tree species and fine root branch order

Y T e . 5
Variable Source of variation d;
WK 4 Ff Species 2 0.989 0.384
Length J¥ 4% Order 4 30.123 <0.001
W x >4 Species x Order 8 1.787 0.119
HAE 4 Ff Species 2 32.105  <0.001
Diameter J¥%% Order 4 45.277 <0.001
B x >4 Species x Order 8 2.071 0.071
ORI W Fl Species 2 40775 <0.001
SRL F4% Order 4 45.578 <0.001
% 54 Species x Order 8 3.339 0.008
LRI WA Species 2 27439  <0.001
SRA 4% Order 4 33.303 <0.001
Wl x 7 4% Species x Order 8 0.73 0.644
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Fig. 2 Variations in average fine root diameter among three dominant
subalpine tree species. 1: 4. faxoniana; 11: P. aspirate; 111: B. albosinensis.
Bars indicate standard deviation. Data are mean + standard deviation.
Uppercase letters indicate significant differences between tree species in the
same root order; lowercase letters indicate significant differences between
root orders in the same tree species.
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Fig. 3 Variations in average specific root length among three dominant
subalpine tree species. I: A. faxoniana; 11: P. aspirate; 111: B. albosinensis.
Bars indicate standard deviation. Data are mean + standard deviation.
Uppercase letters indicate significant differences between tree species in the
same root order; lowercase letters indicate significant differences between
root orders in the same tree species.
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Fig. 4 Variations in average specific root area among three dominant
subalpine tree species. I: A. faxoniana; 11: P. aspirate; 111: B. albosinensis.
Bars indicate standard deviation. Data are mean + standard deviation.
Uppercase letters indicate significant differences between tree species in the
same root order; lowercase letters indicate significant differences between
root orders in the same tree species.
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Table 2 Correlation coefficient among fine root morphological
characteristics in three dominant subalpine tree species

BERHE e mk me WEK RENE
Morphological ¥ He ik
Characteristics Root order Length  Diameter SRL Density
MK Length 0.898"

P} 1% Diameter 0.843%* 0.913%*

AR K SRL —0.784%%  _0.713%*  _(.824%*

%% Density  0.699%* 0.53* 0.282 -0.287
LM SRA  —0791%%  —0.739%%  _0.775%* 0.922%* _(0.439

** P <0.01; * P<0.05.
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