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Effect of Plant Root System on Preferential Flow of Hazelnut Shrub in
Changbaishan Mountains

WANG Zhao-nan', XIN Ying' , ZHAO YU-sen'
(College of Forestry, Northeast Forestry University,Harbin 150040, Heilongjiang, China)

Abstract ; [ Objective | To reveal the effect of root diameter classes on the occurrence of soil preferential flow in dif-
ferent depth of soil layer. [ Method ] The study area located in the hillslope with hazelnut shrub forest in Zhang-
guangcailing of Changbaishan Mountains . The blue dye tracing method was applied to confirm and evaluate the
changes in Toot biomass and root length density along preferential pathways in the soil matrix. [ Result] The macro-
pore flow, funnel flow and surround flow were the main soil water flow movement patterns which occurred rapidly
with surround features. The root length density decreased with the increase of soil depth. In addition, the contribu-
tions of root length densities with root diameter (d) <1 mm, 1 <d <3 mm, 3 <d <5 mm, 5 <d <10 mm to pref-
erential flow were 67.9% , 64.9% , 55.2% , and 59.3% . The average contribution of plant roots d <1 mm to pref-
erential flow was almost 58.5% at all the experimental plots. The fluctuation ranges of root length density at differ-
ent soil depth and different diameter were 2.59% ~31.2% and 1.16% ~ 11.07% . The proportion of root biomass
in the preferential pathways was 1. 1% higher than that in the soil matrix. [ Conclusion] The root length density of
different root diameter classes in different soil layers has a significant effect on the soil preferential flow under hazel

shrub forest. Root diameter d <1 mm had the greatest effect. The root biomass does not play a decisive role in the
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occurrence of preferential flow paths.
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Fig.2 Distribution of root length density in preferential pathways and soil matrix for different soil depth
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Table 1 Changes of mean value and standard error of root length density refer to diameter and soil depth

iR R RZ Y Root diameter/mm +BEVRE Soil depth/cm
Root systerm d<1 1<d<3 3<d<5 5<d<10 d>10 0~10 10 ~ 20 20 ~30 30 ~40
Y{E Average value/(mm + 100 em -3y 3201.61 1225.98 374.71 258.93 102. 54 1216.09 1657.34 873.34 384.28
HRifE 2% Standard deviation 2297.10 713.89  296.30 246.59 76.03 1963.94 2125.22 1 004.35 415.56
75 5 Z 8 Coefficient of variation 0.717 0.582 0.791 0.952 0.742 1.615 1.282 1. 150 1.081
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Table 2 Variation of root biomass between preferential flow and soil matrix

IS R E Y Root diameter/mm FIERBE Soil depth/cm
Root systerm d<l1 1<d<3 3<d<5 5<d<10 d>10 0~10 10 ~20 20 ~30 30 ~40
Y9{& Average value/ (g * m~?%) 8.50 13.96 18.90 27.47 36.00 8. 10 41.89 22.37 11.51
FrifE 2% Standard deviation 7.82 10. 19 18. 64 28.85 27.64 6.82 22.80 22.34 15.07
A5 S ZH Coefficient of variation 0.920 0.730 0.987 1.050 0.768 0.842 0.544 0.998 1.309
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