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Fig 2 Sketch diagram of the instrument system used in-situ
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Table 1 Pulling force tractive resistance, tensle strength increase and ot biomass
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Fpf(N) Frf(N)
(mm) Fpf(%)  (kPa) (o) Fpf(N)  Frf(N) Fpf(%) Atp(kPa)
Cl 1426.16 3 525.06 36. 56 5.25 121
C2 1131.13 3 220.09 19.45 2.20 342
C3  2605.42 7 1694.32 65.03 16.9%4 330
C4 1864.03 4 952.93 51.12 9.53 342
(03] 1369.43 3 458.33  33.47 4.58 345
Cc7 2068.45 10 1157.35 55.95 11.57 178 1488. 33 577.23 38.78 5.77
C10  905.54 7 —5.5 —0.61 —0.056 202
Cl1 1159.73 3 248.63 21.4 2.48 2.33
Cl12  1528.30 8 617.20 40.38 6.17 138
Cl4  1169.26 4 258.16  22.08 2.58 197
C15 1134.31 3 223.21 1968 2.23
C6 1019.93 3
C8 899.19 2
C9  772.09 2 911.10
C13  953.20 3
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Abstract

Lateral roots of trees are provided with mechanical stabilizing effect on the rooted soil,
through their traction effect (see detail in the abstract of part one of this series paper). To
verify whether or not a traction effect exists in the roots system of Yunnan pine, a direct in
situ test was conducted in the Hutiaoxia Gorge area, SW China, taking Y unnna pine forest
(Pinus yunnanensis French. )as an exam ple. The method used in this study to examine the
traction effect in situ is a new technique, being the first of this kind in the world. Though
some improvement still needed, it successfully obtained some preliminary results.

To test the traction effects two groups of soil cuboids were selected, one group with roots
and one without. When pulled, the two groups resisted the force pulling force to different ex-
tents. This difference is considered to be an indication of the result of the traction effect.The
instrument sy stem, consisting four main parts, and their connections were carefully designed.
After the experiments with the instrument system, the magnitude of the pine’ s traction ef-

fect eould-be obtained, using a special group of equations.



Based on the sampled soil cuboids, generally, the pulling force of the rooted samples at
critical displacement is higher than those of the non-rooted ones; the force on the rooted sam-
ples averaging 1488. 33N, compared with the one of the non-rooted samples of 911. 10N . The
rooted cuboids reach their maximum pulling force a bit later (average displacement reaches
about 5.0mm ) than those of the nonrooted ones(only average 2. Smm). Calculation shows
that, most of the rooted samples had received an increased tensile strength, on the set vertical
cross-section area of 1000 em” in the uppermost soil layer, ranging from 2.2kPa to 16.9kPa.
The mean tensile strength increase at the topmost soil layer was 5.8 kPa, which is consider-
able. There is certain relationship between the traction force and the biomass of the lateral

roots; the former increases positively with the later.
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