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Fine root biomass and its depth distribution across the primitive Korean pine and
broad-leaved forest and its secondary forests in Changbai Mountain northeast

China
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Abstract We measured the fine root biomass and its depth distribution of a more than 200-year-old primitive Korean pine
and broad-leaved forest and its two 20- and 80-year-old secondary Populus davidiana and Betula platyphylla forests in the
Changbai Mountain northeast China. The soil core method was used for root sampling. The results indicated that the total
fine root biomass increased with stand age ranging from 561. 8 g/m’ and 674. 1 g/m’ for 20-year-old and 80-year-old
secondary forests respectively to 827.8 g/m” for the old primitive mixed forest. Fine root biomass increased in dominant
tree species but decreased in the undergrowth other woody species and herbs. Along the successional development from
young to old stands the rooting depth exponentially increased though most of fine roots were distributed in the 0 — 10 cm
soils. In the forests the effects of soil bulk density soil moisture and soil organic C and N contents on fine-root depth

distribution were more significant than that of soil temperature.
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<2mm
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1.1
4.9~ -7.3C
600 ~900 mm e
2002 5 1000 m
20 a
80 a 10x10 m* 4
GPS DBH >5 c¢m
0.9~3.9C 700 ~ 800 mm
Pinus koraiensis Tilia amurensis Fraxinus mand-
shurica Acer mono Quercus mongolica Ulmus propinqua Betula
platyphylla 560 /hm’ 0.8 Corylus mandshurica Deut-
zla amurensis Eleutherococcus senticosus Ribes mandshuricum
Brachybotrys paridiformis Phryma Leptostachya Urtica angustifalia Impatiens noli-
tangere
Populus davidiana 856  /hm’ 0.7
Philadelphus schrenkii Spirea sericea Lonicera chrysantha
Evonymus pauciflorus Deyeuxia angustifolia Athyrium
spinulosum
2640  /hm’
Rosa dahurica Deutzia amurensis Eleutherococcus Corylus mandshurica
Brachybotrys paridiformis Filipendula palmata Athyrium spinulosum
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1.2.1
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Table 1 Descriptions of three forest plots in the Changbai Mountain
80a 20a
Plot The primitive forest 80a secondary forest 20a secondary forest
North latitude 42°24'05" 42°24'08" 42°23'54"
East longitude 128°05'43" 128°05'56" 128°06'37"
m a.s.l. Altitude m 762 752 743
K . d The mature The young Populus
rean pine an
Vegetation type orean p Populus davidiana and Betula davidiana and Betula
broad-leaved forest
platyphylla forest platyphylla forest
Average age a >200 80 20
Mean DBH cm 34.21 22.5 6.9
Mean height m 15 10.5 5
Soil type A Mountain brown forest soil B Clay soil
1.2.2
2002 5~10 3 3.5cm 10 em
50 c¢m 5 0~10ecm 10 ~20cm 20 ~30cm 30 ~40cm 40 ~50cm
9
3 6 3
3 6 54 x5
36 x5
0.2 mm
<2 mm
60 C 6
1.2.3
1 3.5¢m 3 5 10 em 50cm
2 10 cm 50cm 5 3
3 15 5 0~10 em 10 ~30 em 30 ~50
cm 3
1.3
SPSS10. 0 Kruskal-Wallis
2.1
561.8 g/m’ 674.1 g/m’ 827.8 g/m’ 1
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Dominant aboreal trees Other woody plants Herbs
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1 a 80a b 20a ¢
Fig. 1 Species-group fine root biomass compositions in the Korean pine and broad-leaved primitive forest a 80a b and20a ¢ Populus
davidiana and Betula platyphylla secondary forests
B SRR m JEAf AA
Total fine root biomass Other woody plants
8 EBWFH 8 #iA Herbs

82%
14% 4% -
63%
32% 5% -
42% 49%
5%
2.2
2 3
0~10 cm
0~10 cm
0~10 cm
84. 3% 81.5%
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Fig. 2
Korean pine and broad-leaved primitive forest a  80a b and
20a ¢

forests

Depth distribution patterns of fine root biomass in the

Populus davidiana and Betula platyphylla secondary
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Table 2 The regression equation between the fine root biomass and soil depth
2
Forest Exponential equation . R
— . —-0.8859x 54 0.973
The primitive forest Total fine root biomass y =1075.2e
- -0.9223x 4 . 2
Dominate arboreal trees y=977.5e 5 0.99
Other woody plants y =96.3e 07 54 0.761
Herbs y=43.7e 12 54 0.880
80a -0.0828x
=707. i 36 0.906
80a secondary forest Total fine root biomass y =707.77e
L ~0.0824x 94
Dominate arboreal trees y =469. 6e 36 0940
Other woody plants y =195.32¢ 70075 36 0.827
Herbs y =94, 64¢ 01818 36 0.822
20a ~0.8622x
=496.9¢ ~0-8622 36 0.811
20a secondary forest Total fine root biomass y =496.9¢
L , - 0. 846 827
Dominate arboreal trees y=215.8e 36 0-8
Other woody plants y =224, 8¢ 084 36 0.785
Herbs y =59.76¢ 109 36 0.852
x cm ¥ ¢/m>  xis the soil depth e¢m  and y is fine root biomass at different soil depth
2.3
CN 6 3 3
3~ 5
3
Table 3 Comparisons of soil characteristics among the three forest plots
C % N % g/cm’
Forest The carbon percent The nitrogen percent The soil bulk density
The primitive forest 1.757 0.165 0.958
80a 80a secondary forest 1.948 0.177 1.254
20a 20a secondary forest 1.829 0.178 1.303
p Kruskal-Wallis 0.022 0.090 0.151
3
3 C% N% Kruskal-Wallis 3 C%
P<0.05 N%
3
C N 4
3.1
7
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Fig. 3 The depth distribution of soil water [ temperature  [[ soil bulk density 1l and carbon and nitrogen content IV in
primitive forest
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Fig. 4 The depth distribution of soil water [ temperature [ soil bulk density [l and soil carbon and nitrogen content [V in 80 a
Populus davidiana and betula platyphylla secondary forests
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Fig. 5 The depth distribution of soil water [  temperature Il  soil bulk density [l  and carbon and nitrogen content IV in 20 a Populus
davidiana and Betula platyphylla secondary forest
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Table 4 The partial correlation analysis between fine root biomass and soil temperature soil bulk density and carbon and nitrogen contents at

different depths

Partial correlation

F 1 fac lativi

orest Soil factor coefficiend Relativity

The primitive forest C% The carbon percent 0.9195 Strong

N% The nitrogen percent 0.8874 Strong
The soil bulk density -0.4884 Moderate

The soil water 0.8381 Strong

The soil temperature 0.2678 Weak
80a 80a secondary forest C% The carbon percent 0.7420 Moderate
N% The nitrogen percent 0.6522 Moderate
The soil bulk density 0.6120 Moderate
The soil water 0.5498 Moderate

The soil temperature 0.1877 Weak
20a 20a secondary forest C% The carbon percent 0.5530 Moderate
N% The nitrogen percent 0.5042 Moderate
The soil bulk density -0.6521 Moderate
The soil water 0.5898 Moderate

The soil temperature 0.2853 Weak

N%
C% P <0.05
3.2
Yin " Quercus rubra L.
A
A 3
419 20
19 21 ~23
24 25 C N
CN
Millikin *
0~10 cm 0.48 g/ecm® 10 ~20 cm 1.44 g/cm’ 10 c¢m
0~10 cm 0.35 g/cm’ 10 ~20 c¢m
0.68 g/cm’
Cavelier */ N
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N Millikin * N
5 cm 3 N 30%
10 ~30 cm N 10% C

28 29
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