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Abstract; The effect of forest gap ( FG) on regeneration seedlings biomass accumulation and allocation is important for
population recovery, especially in dark coniferous forests. The objectives of this study were to explore the effect of FG on
accumulation and allocation process of root biomass for Abies faxoniana regeneration seedlings, and provide a reference for
understanding of regeneration mechanism of A. faxoniana. The individual samples of A. faxoniana seedlings lived in the FG
and under the forest canopy (FC) were harvested from the subalpine natural coniferous forest in western Sichuan and the
roots were further divided into fine root (d<2 mm) and coarse root (d=2 mm). The fine root and coarse root biomass
accumulations and allocations changed with basal diameter fitted by a power function as well as their allometric scaling
relationships were modeled with standard major axis ( SMA) regression. The results showed that the accumulations and
allocations of root biomass for A. faxoniana seedling increased with the basal diameter growth, the fractions of roots biomass

allocated to coarse roots increased gradually, while fractions allocated to fine roots decreased gradually, and their allometric
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relationships were adjusted from isometry scaling to allometric scaling. The median values of fine roots biomass, coarse roots
biomass and total roots biomass in FG were lower than those in FC, and the fraction of fine roots biomass in FG was greater
than those in FC. And the same time, FG significantly affected the accumulations and allocations process of root biomass in
fine roots and coarse roots with the increasing basal diameter. The reduction of fraction of fine roots in FG was greater than
that in FC, but the FG had minor effect on the allometric scale of between fine roots biomass and coarse roots biomass.
Therefore, this study presented the evidence that FG could promote the A. faxoniana seedlings to adapt the FG via

optimizing resource utilization such as underground-biomass allocation.

Key Words: Abies faxoniana seedling; fine root; coarse root; biomass allocations; canopy gap; allometric
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Table 1 Median ( first to third quartile) values of root biomass and allocation

Ui H Items

MBE Gap

MF Canopy

ERNENI

R A=W Fine root biomass/g
HFARA Y Coarse root biomass/g
SR A WA Total root biomass/g

AR 43 B2 b 5] The fractional allocation to fine roots/ %
FHHR 23T ] The fractional allocation to coarse roots/ %

0.54(0.25, 1.20)
0.50(0.24, 1.07)
5.63(2.61, 13.79)

52.17(41.85, 61.78)
47.85(38.45, 58.15)

0.75(0.31, 2.00)
0.89(0.37, 2.24)
8.58(3.47, 20.53)
45.79(37.03, 55.38)
54.26(44.93, 63.09)

0.60(0.27, 1.47)
0.62(0.28, 1.44)
6.38(2.73, 15.57)
49.65(40.06, 59.87)
50.56(40.28, 60.14)

R2 ERWARERADERFENEL ML ¢ 10K

Table 2 The ¢-test for the effect of habitat on root biomass of different basal diameters seedlings

Ui H Items

1224 Classes of diameter

I | I Y \ Vi
AR A=) Fine root biomass/g ns ns ns ns ns ns
HIAR A= ¥ Coarse root biomass/g ns * % * % * * ns
BARAE I Total root biomass/g ns * ns ns * ns
AR A3 BE HE 9] The fractional allocation to fine roots/% ns * * % ns ns ns
FHARSMEC 8] The fractional allocation to coarse roots/ % ns * * % ns ns ns
# % P<0.01; *, P<0.05; ns, P>0.05
*3 REEVEBERTUHNUESE
Table 3 Root biomass fitted with diameter classes by the power function (y=ax")
T s ZH0 Parameters
7 H EE.EL R F p
Items Habitats a b
AR NG 0.101x0.015  2.057+0.090 0.996
16.648 <0.01
Fine root biomass/g T 0.071+0.022 2.393+0.185 0.990
RUAR A=Y A 0.035:0.004  2.869+0.064 0.999
55.487 <0.01
Coarse root biomass/g T 0.027+0.007 3.157+0.149 0.996
SR A A 0.123+0.007  2.467+0.034 0.999
4.652 <0.05
Total root biomass/g VIS 0.175+0.065 2.330+0.219 0.985
x4 REEVENELOIBERTUHINESH
Tabel 4 Root biomass allocation fitted with diameter classes by the power function (y=ax")
ZHL Parameters
i H Items 3% Habitats ) R? F P
a
AR 3 IE LE A1 NG 60.329+2.103  —0.189+0.030 0.879
11.06 <0.01
The fractional allocation to fine roots/% T 49.145+1.844 -0.100+0.031 0.647
AR 73 LE 1 Nl 40.291£1.484  0.204+0.027 0.922
13.387 <0.01
The fractional allocation to fine roots/% VN 50.280+1.699 0.096+0.026 0.720
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Fig.1 Changes of root biomass with increase of diameter classes
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Fig.2 Changes of root biomass allocation with increase of diameter classes
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Fig.3 Absolute and relative growth rate of root biomass
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Fig.4 Allometric biomass relationships between fine root biomass

and coarse root biomass in different habitats
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MR LE M AR 22 T o0 B 25 AR (Y AR W | X Al S5 AE KRR A i B o SR

R5 FAERAHEHR-HAREVEDREERKKXR

Table 5 Allometric relationships between coarse root biomass and fine root biomass in six diameter classes ( in log-log scale)

o 3 FEZ TR A
B N R? TEL Multiple comparison of slopes s

Diameter classes Exponent Intercepts

I II I v \

I 92 0.098 ** 1.161™(0.953,1.415) 1 0.254
I 265 0.327"* 1.2327"(1.116,1.361) ns 1 0.131
i1 194 0.236** 1.404 ** (1.240,1.590) ns ns 1 0.010
v 99 0.124"* 1.3497"(1.119,1.627) ns ns ns 1 -0.182
A 52 0.164"* 1.864 " (1.441,2.410) * ok * ok * ok ns 1 -0.607
Vi 18 0.187™ -0.953

REFNRIR A F A 880 R 18 85 BB 9 22 S 3 1k IR R B0 9 /s U A et 1 2 S 3k

M M Y
07 L y=1161x+0254 / o7 L y=1232x+0131 /" (o1 y=1404x+001
’ o ’ 000
/101
0+ 4 0ol
& 3
-0.7 |- -07 |
@ ©f °
8 8
14 | ° 14 L

lg(ZHHR 44y Fine root biomass

2.1 L .
-1.8 -12 =06 O 06 12
14
VI
07 F 803"
%3°
0L
=0.7 +
=14
=21 1 1 1 1 J 2.1 1 1 1 1 ]

-1.8 -12 -0.6 0 06 12 -1.8 -12 -0.6 0 06 12
1gCHLAR A2 478 Coarse root biomass)

BS5 TREHSEHAREREVEFEERXR

Fig.5 Allometric relationships between fine root biomass and coarse root biomass in six diameter classes
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