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Distribution characteristics and its influencing factors of understory vegetation
roots under the typical plantations in mountainous area of Beijing
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2. Shaoxing Water Conservancy and Hydropower Exploration and Design Institute, Shaoxing 312000, Zhejiang, China)

Abstract: [ Objective ] By studying the vegetation biomass and root characteristics through the field
investigation and laboratory tests, the study can provide scientific basis for the selection of afforestation
tree species and the restoration of vegetation in Beijing soil stone mountain area. | Method ] Regarding
the chronosequence of Pinus tabuliformis plantation (35, 40 and 57 years old) and Platycladus orientalis
plantation (20, 40, 57 and 100 years old), which located at the Hongmengchuan Catchment in the
northeast of Miyun County of Beijing, using full mow and drying method hold the undergrowth plant

biomass, using the root auger drilling core, which will be back to the indoor soil core samples, the water
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immersion, rinse clean, using a magnifying glass, scissors, tweezers and other tools manual pick out root
system, analyzing the characteristic of the root system, this study researched the distribution
characteristics and influencing factors of roots under different plantations. [ Result ] The results showed
that: the mean root biomass differed significantly among the natural shrub, Pinus tabuliformis and
Platycladus orientalis plantation, the highest ((6.84 £1.35) t/ha) root biomass was found in natural
shrub land, followed by Platycladus orientalis plantation ( (4.65 £0.90) t/ha), and Pinus tabuliformis
plantation ( (3.33 £0.93) t/ha), the root biomass showed the same regularity in different soil layers in
varied forestlands. Root length density, root surface area density decreased gradually with diameter
increased , 0 —0. 1 mm diameter root was most widely distributed in forestland, followed by 0. 1 —0. 2 mm
diameter root. Different diameter root length density, root surface area density and root biomass decreased
with the increasing stand age in Platycladus orientalis and Pinus tabuliformis forest, but they were
significantly lower than nature shrub. The aspect had an important impact on root biomass, root biomass
of half shady slope was significantly higher than that of sunny slope and shady slope (P <0.05). Root
length density and root surface area density had a significant negative correlation with sand content (P <
0.05), 0-0.1 mm and 0.2 — 0.5 mm diameter root were particularly evident; root biomass also had a
significant negative correlation with soil bulk density (P <0.05), especially 0.2 - 0.5 mm diameter
root. [ Conclusion ] The study revealed the root characteristics and their influencing factors and the
results indicate that the selection of afforestation tree in soil and stone mountain should not only refer to
local environmental conditions and soil characteristics, but also consider the growth characteristics of
afforestation tree.

Key words: soil-stone mountainous area; Pinus tabuliformis; Platycladus orientalis; root; stand age
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Tab.1 Root biomass, root length density and root surface area density in three forest types

A:¥yi/ (thm =2) R WA

. + )2 Biomass/ (t-ha™!) Superficial area density/ (cm®-em ™)  Root length density/(cm-cm ~3)

o Sl BEE RRREC o BEE RRRE o BEE ERRK

pecies layer/cm Standard Variable Standard Variable Standard Variable

Average Average Average
deviation  coefficient/ % deviation  coefficient/ % deviation  coefficient/ %

0~10 3.43Aa 0. 64 18.75 0.46Aa 0.11 24.52 1.03Aa 0.10 9.74
M\ Shrub 10 ~20 3.41Aa 0.70 20. 54 0.42Aa 0.15 34.92 1.02Aa 0.17 16. 58
0~20 6. 84 1.35 19.75 0. 88 0.23 25.97 2.05 0.27 13.17
0~10 2.57Ab 0.31 11. 88 0.31Ab 0.13 40. 82 0.73Aa 0.15 20. 26
AT Platycladus orientalis 10 ~20 2.08Ab 0. 61 29.52 0.26Ab  0.10 39. 80 0.66Aa  0.13 19. 84
0~20 4.65 0.90 19. 35 0.57 0.23 40. 35 1.39 0.28 19. 89
0~10 1.81Ac 0.57 31.56 0.27Ab 0.09 34.24 0.73Aa 0.11 14.71
AR Pinus tabuliformis 10 ~20 1.52Ac 0.37 24. 48 0.25Ab 0.05 19. 09 0.65Aa 0.14 21. 15
0~20 3.33 0.93 27.97 0.52 0.14 29.79 1.38 0.25 17.73

T AR NG FRERR A 2 2R R AR R AR Y A R AR 2 BE 22 53 .35 (P < 0. 05) s AR RS F R R R AR FPA R 2R ALY
FMPARKEE 27 B3 (P <0.05), Notes: different lowercase letters indicate significant differences in root biomass, surface area and root length
density of different tree species ( P <0.05) ; different capital letters indicate significant differences in root biomass, surface area and root length density of

different tree species( P <0.05).
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Tab.2 Root length density of different diameter classes in three forest types

WFh it/ + J2 Soil RS Root length density/(cm'cm’3)
) Age of
Species wand/year layer/em 000 1mm  0.1~0.2mm  0.2~0.5mm  0.5~2mm <2 mm
0~10 0.659 £0.102 0.114 +£0.018 0.104 £0.022  0.055 £0.014 0.932 +£0. 140
20
10 ~20 0.589 £0.126  0.117 £0.015 0.087 £0.010  0.041 £0.017 0.835 £0. 166
0~10 0.545 £0.154  0.110 +£0.027 0.093 £0.019 0. 044 £0. 008 0.791 £0. 208
40
10 ~20 0.497 £0. 113 0.106 £0.006  0.081 £0.012  0.058 +0.013 0.742 £0. 140
MF Platycladus orientalis
0~10 0.432£0.090 0.103 £0.020 0.075 +£0.019 0.024 +0.009 0.635 £0. 127
57
10 ~20 0.377 £0. 103 0.079 £0.016  0.056 £0.016  0.018 0. 009 0.530 £0. 133
0~10 0.399 £0.104  0.096 £0.023 0.061 £0.016  0.011 £0. 004 0.548 £0. 131
100
10 ~20 0.380 +£0. 115 0.083 £0.016  0.049 £0.015 0. 008 +0.002 0.539 £0. 135
0~10 0.563 £0. 135 0.124 +£0.019 0.107 £0.024  0.052 +£0. 021 0. 846 +0. 195
35
10 ~20 0.536 £0. 093 0.120 £0.020  0.095 £0.015 0.065 £0.018 0.816 £0. 128
0~10 0.512+£0.170  0.113 £0. 029 0.091 +0.028 0.038 £0.019 0.755 £0.239
AR Pinus tabuliformis 40
10 ~20 0.448 £0.142  0.104 £0. 025 0.083 +0.023 0.033 £0.015 0. 668 0. 195
0~10 0.394 £0. 108 0.088 +0. 028 0.071 £0.030  0.034 £0. 029 0.587 £0. 182
57
10 ~20 0.354 £0. 129 0.067 £0.022  0.045 £0.018 0.012 £0.007 0.478 £0. 158
0~10 0.710 £0.074  0.128 £0.012 0.114 £0.012 0.075 £0.015 1.027 £0. 100
J# M\ Shrub
10 ~20 0.684 £0.122  0.131 £0.015 0.121 £0.013 0.083 £0.02 1.019 £0. 169
3.2.3 AR F AT oA HIE MAAAR T B 53 51 R B T 14.09% Fl 16. 46% ,57 4F

6] — 2, AR AR A MROMBAR R A R REAR AR TRAAARHIAR R AR W RS 35 AR 1 40 AR AR A BR
BB AL T e Bl 2R AR MRAR. MBI 35 % 54.62% F133.03% , 10 ~20 cm )2,
ZAEYERIA(F2), 0~10 cm HJ2  BEMIEIE K, 57 AEAMRIMHBAR 2528 W0 5 40 45 A5 () H1AK H g
40 AEA RN ST AR A M AAAR AR R AE W R AL 20 AFEAE BN AEOURAARAR FR AR i AR IR )Z B R S B AR
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Fig.2  Root biomass in three forest types
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FE AT P B 25 AR R A A 2 —
R T AR R A Y AR SR AR B 8
SR AR I FE S R U), B A B 2 A OC (P <
0.05),

YeRE Wi e SE I SRR L O B KR TR A
A543 BCAE F, 2F 1052 o AR M AR R A A K R o
At AR GE WIS TR 39 1) - HEAR 2R AR W B 2 (]
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Tab.3  Correlation analysis with environmental elements of root biomass, root length density and root superficial area density

AR KA
R R P X X X e
o G712 - W OWE DR -
Root distribution Canopy e Bulk
Shrub Grass Clay Slit Sand
characteristics index density Gradient density
biomass biomass
SBAREYIE Total root biomass 0.302™ 0.338™  -0.486™ 0.010 0.010 -0.010 0.011 -0.300"
SR ELE Total root length density 0.358™  0.381™  -0.358™  0.226" 0.287* 0.200 -0.300"  0.140
0.0 ~0. 1 mm FRIURK
. 327 13147 -0.349™ 0.210 200" 0.200 -0.298** 0. 100
Root length density of 0.0-0. 1 mm diameter root 0.327 03 03 0.2 0.298
0.1 ~0.2 mm PR . v
mon FEAIR S92 _ 0.250° 024"  —0.32" 019 0180  0.00 -0210 0140
Root length density of 0. 1-0. 2 mm diameter root
0.2 ~0.5 mm PRI L : :
e . _ 0.202° 0235 -0.3%% 028 020 0150 -0.243"  0.229"
Root length density of 0.2-0.5 mm diameter root
0.5 ~2.0 mm R HE
mm RPN , 0.161 0132 -0.200 0180  0.236° 0.200 -0.236°  0.170
Root length density of 0. 5-2. 0 mm diameter root
SRR L Total root superficial area density 0.362"  0.349"  -0.416™  0.257* 0.281* 0.170 -0.238*  0.120
0.0 ~0. 1 mm RYURFZHBIEE . . .
mm. . . - . 0.310™ 0.326™  -0.357™ 0.225*  0.279" 0.190 -0.295" 0.130
Root superficial area density of 0.0-0. 1 mm diameter root
0.1~0.2 mm &% U TE
o 4;%&3@@} L , 0.254"  0.240°  -0.30™ 0.19 0180  0.090 —0.210 0. 140
Root superficial area density of 0. 1-0.2 mm diameter root
0.2 ~0.5 mm FYURFHBEE . . - . . .
. . . 0.280 0.273 -0.347 0.229 0.235 0.160 -0.251 0.233
Root superficial area density of 0.2-0.5 mm diameter root
0.5 ~2.0 mm &% U TE
mm BGRREEERL 0.120 0.110 -0.206 0.210 0.120 0.140 -0.160 0. 040

Root superficial area density of 0. 5-2.0 mm diameter root

TE: “FORH R KK 0.01, " FoR B E MK 0.05, HEARKON 117 4>, Notes:

significance level of 0. 05, with a sample size of 117.

FAEEEZFMRREEYE RKEZEEMRRERIER

“ refers to the significance level of 0.01,

Tab.4 Root biomass, root length density and root surface area density in different slope aspect

* refers to the

0~10em +JZ  10~20em +JZ 0~10 em £/ZH 10 ~20 em L2
R 2 MR 2 TR B R

%4
0~10 cm +J2 10 ~20 em +J2
WY/ Y/
e 5i (t-hm~2) (t-hm~2%)

Root biomass
of 10-20 cm soil
layer/ (t-ha=")

Root biomass
of 010 cm soil
layer/ (t+ha™!)

Slope position

Root length
density of
0-10 cm soil
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