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Root distribution in typical sites of Lijiang ecotone and their relationship to
soil properties
LI Qingshan, WANG Dongmei”* , XIN Zhongbao, LI Yang, REN Yuan

Soil and Water Conservation College of Beijing Forestry University , State Key Laboratory of Soil and Water Conservation and Desertification Prevention, Beijing

100083, China

Abstract; Studying the relationship between roots and soil is an important way to determine the fundamental reasons for
ecological degradation in areas of riverside belt. Concentrating on the problem of ecosystem degradation in the Lijiang River,
this paper explored the plant root distribution features of degraded ecosystems on the river-land ecotone. In the repair
process, root distribution characteristics are an important basis for the characterization of different herbs’ soil and water
protection functions. Thus, there is an urgent need to carry out the study into the types of dominant herbaceous plant root
distribution in different sites on the Lijiang River ecotone. This paper studied the root characteristics, such as root length
density, specific root length and root biomass in different soil depths, and assessed the correlation between root
characteristics and soil organic matter, total nitrogen and available phosphorus. This research was conducted on gentle
slope, steep slope, middle bar and artificial bank slope from four typical site types on the river-land ecotone, which aimed
to provide a scientific basis for vegetation restoration, vegetation configuration and material selection of fast greening plants

during the process of ecological restoration. The result shows: Within each site type, the difference between specific root
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length in the 0—10 c¢m and 10—20 cm soil layer is not significant. From the 0=10 c¢m to 10-20 cm soil layer, the root
length density and root biomass decreased in each site type, but the difference between the root length density and root
biomass gradually decreased, which indicated that the effects of the terrain surface, types of plant and growth conditions on
the distribution of root length density gradually decr eases with the increase insoil depth. The fine root and root biomass also
decrease with the increase in soil depth. The difference in soil organic matter content is significant with the distribution
being bank slope > steep slope > middle bar > gentle slope. The total nitrogen content relationship is bank slope > steep
slope > gentle slope > middle bar, and the values separately are 3.12 g/kg, 2.33 g/kg, 1.56 g/kg and 1.32 g/kg,
respectively. Soil total nitrogen and soil organic matter show a significant positive correlation. Since Lijiang River water has
been affected by human activities for a long time, the available phosphorus content in the middle bar and gentle slope is
much greater than that in the bank slope and steep slope. Root length density, specific root length and root biomass are
positively correlated with organic matter and total nitrogen, and negatively correlated with available phosphorus. We can
therefore draw the conclusion that with more soil roots, there is more organic matter and total nitrogen, and less available
phosphorus. Fine root length and biomass have a significant positive correlation with root length density at 0.01 level (two

tails) , and show a negative correlation with root biomass density.

Key Words; Lijiang; land/inland water ecotone; root length density; specific root length; root biomass density;

soil properties
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Table 1 The questionnaire of standard plots in different site types

PR FEAAE Y, 355 Cover degree under stand

I H Ttem
85% 90% 38% 29%
K3 Polygonum 7 EAEER Sida 58
A A hydropiper , /NE rhombifolia L., Tatarian Aster, HERL
Main shrub and herb species Conyza Canadensts M Achyranthes B Humulus scandens Merr.
L. Crong. bidentata Bl. Artemisia argyi
RF1 % 1 Gravel content/% 26 10 40 5
I b Soil texture b4 B+ [ FhigE+
+JE/emSoil depth 25 50 20 100
SE-HYBEE Mean density/ (1~/hm?) 620 850 930 1570
SEA S Mean canopy width/m 2.2%x2.4 5.1%x5.2 5.6%x6.3 4.3x4.6
SEXIR S Mean height/m 15.5 17.8 10.6 20.4
B Cortex
FEHFN Main species W47 Prerocarya W% Prerocarya W47 Prerocarya Cinnammr‘z.i
stenoptera stenoplera stenoptera Burmannii
FeW Eucalyptus
A7 Minus grade T3 T4 T3 T4
AL HIZET Site type B33 B PARTIN | NT R
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Fig.1 Root characteristics in different site types
Y% Gentle slope ; BEY Steep slope; YT Middle bar; A T3 Artificial bank slope; A [R/ING PR /R 25 8.3, P<0.05
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Table 2 Fine root distribution in different site types

MWK ERZE L ARA YA JE A A T
j:{f:‘i%f}f/cm Each layer of fine root length of /% Each layer of fine root biomass/%
ol depth b B oM ATRSE g B oW AR
0—10 89.93Ba 95.19Aa 38.55Ca 42.39Ca 56.69Ba 68.32Aa 13.91Ca 17.24Ca
10—20 83.45Ba 92.36Aa 32.47Ca 37.76Ca 52.27Ba 65.44Aa 10.78Ca 16.39Ca
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Fig.2 The distribution map of root characteristics in different site types
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Table 3 Analysis the correlations between root characteristics and soil properties
s . WAL . e -
TiH WKZE, HARRK/ i, AR AR HHLE/ LR/ FER 00
Ttem (m/100em®)  (m/g) ' /m AP/ (g/ke) (g /kg) (mg/kg)
(g/100cm”)
M2 % Root length density 1 0.623* 0.589* 0.818 ** 0.899 ** 0.427* 0.464 -0.231
FEAR £ Specific root length 0.623* 1 -0.528 " 0.422* 0.478 " 0.237 0.211 -0.127
ALY Root biomass density — 0.589 * -0.528" 1 -0.278 -0.499 * 0.412* 0.232 -0.179
IARML K Fine root length 0.818"" 0.422* -0.278 1 0.931"" 0.556" 0.476 " -0.367
YAH 2L My Fine root biomass 0.899* 0.478* -0.499* 0.931** 1 0.877 ** 0.631* -0.564"
A HLFE Organic matter 0.427* 0.237 0.412* 0.556* 0.877 ** 1 0.828 ** -0.563
4> Total T 0.464* 0.211 0.232 0.476* 0.631* 0.828 ** 1 -0.311
%W Available P -0.231 -0.127 -0.179  -0.367 -0.564 " -0.563*  -0.311 1
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