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Root distribution in shrub communities of Lijiang ecotone and their relationship
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Abstract: Studies on the relationship between roots and soil are important to determine fundamental reasons for ecological
degradation of riverside belt areas. Concentrating on the problem of ecosystem degradation in the Lijiang River, this paper
explored the plant’s root distribution features in degraded ecosystems of the river-land ecotone. In the repair process,
characteristics of the root distribution are an important basis for the characterization of different herbs’ soil and water
protection functions. Thus, there is an urgent need to carry out studies on the distribution of dominant types of herbaceous
plant roots at different sites of the Lijiang River ecotone. This paper studied the root length density at different soil depths
and assessed the correlation between root characteristics and soil organic matter, total nitrogen, and available phosphorus.
The results show significant difference between specific root lengths within each shrub community and each soil layer. The

root length density decreased from Pterocarya stenoptera to Geum aleppicum to Securinega suffruticosa. In soil layers at 0—10
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cm and 10—20 cm depth, the root length density decreased for each shrub community, but the decrease was gradual,
indicating that the effects of the terrain surface, types of plants, and growth conditions on the distribution of root length
density gradually decrease with the increase in soil depth. Pterocarya stenoptera had high total nitrogen content and root
length density 1.24-fold that of Geum aleppicum and 1.87-fold that of Securinega suffruticosa. The difference in total nitrogen
content significantly decreased from Pterocarya stenoptera to Geum aleppicum to Securinega suffruticosa. The available
phosphorus content decreased from 11.56 g/kg in Securinega suffruticosa to 5.37 g/kg in Geum aleppicum and 3.99 g/kg in
Pterocarya stenoptera. Since the Lijiang River water has been affected by human activities for a long time, the available
phosphorus content is much greater in Securinega suffruticosa than in other species. The root length density is positively
correlated with organic matter and total nitrogen and negatively correlated with the available phosphorus. We can, therefore,
conclude that with more soil roots, there is more organic matter and total nitrogen and less available phosphorus. Root length
density is significantly positively correlated with root diameter in the class of less than 1 mm at 0.01 level (two tails) , and

positively correlated with root diameter in the class of 1 < L < 2 mm at 0.05 level (two tails).

Key Words: Lijiang; land/inland water ecotone; shrub community; root length density ( RLD); root distribution;

soil properties
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Table 1  The basic situation of standard plots in different shrub communities

N _ B B
; PS5 - 35528 18 VA AURE R . N ,
WA B PO P = B pwp munn i
N . Mean Mean canopy ~ Mean density/ Gravel . . .
Shrub community . . ) Soil texture Main herb species Cover degree
height/m width/m (4~/hm?) content/ %
under stand/%
— 3K
- JKZE Poly,
Securinega 1.84 0.6x0.7 3200 15 o K2 Polygonum 10
. hydropiper
suffruticosa
- HE AR Sid
Atk 1E . 17 SUILRE Sida
Ce leopi 0.93 0.7x0.8 5800 5 B+ rhombifolia L. | 60
wm ateppeedmm %% Tatarian aster
W% P -
Bk Prerocarya 1.69 1L1x1.3 6600 2 Bkt fA i 90
stenoptera Cynodon dactylon
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Fig.2 Root length density in different diameter classes
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Fig.3 The distribution map of root characteristics in different shrub communities
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Table 2 Analysis the correlations between root characteristics and soil properties

T Tem WK HE/ (m/100em® ) AL/ (g/kg) 2R/ (2/kg) F W/ (mg/kg)

; Root length density Organic matter Total T Available P
MR Root length density 1 0.673"" 0.645"" -0.618""
AP Organic matter 0.673"" 1 0.836"" -0.611""
4% Total T 0.645 ™" 0.836"" 1 -0.573""
A58 Available P -0.618"" -0.611"" -0.573*" 1
PO<L=<1 0.799 ** 0.578 " 0.499 ** -0.631""
PI<L<2 0.425" 0.417" 0.412* -0.456 "
P2<L<5 0.231 0.211 0.179 -0.222
P5<L<10 -0.418" -0.423" -0.276 0.321"

* 7E 0.05 K- (UM L REFAAIE; * = £ 0.01 KB | 5 A
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