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Spatial distribution and morphological variations of the fine roots
in walnut-wheat intercropping agroforestry ecosystem
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Abstract: [Objective] This paper studied the distribution patterns and morphological variations of fine
roots in walnut (Juglans regia)-wheat (Triticum aestivum) agroforestry system to provide theoretical ba-
sis for the interspecific relationship research and management of agroforestry ecosystem. [Method] With
walnut, wheat monocropping ecosystem as control,samples were collected by soil coring method. WinRHI-
Z0O root analysis system was conducted to measure root morphology parameters. Moreover., differences of
the fine roots spatial distribution and morphological variations between the agroforestry ecosystem and
monocropping ecosystem were analyzed. [Result] () The vertical gravity center of walnut fine root length
in agroforestry ecosystem is 35. 49 cm, compared with that in walnut monocropping ecosystem, which is

29.97 em,moving down 5. 52 cm. The distance between the radial gravity centers of walnut fine root length
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and the tree in agroforestry ecosystem is 0. 91 m,which is 0. 08 m closer to the tree than that (0. 99 m) of
walnut in monocropping ecosystem. The vertical gravity center of wheat root length in agroforestry ecosys-
tem is 18. 46 cm, compared with that in wheat monocropping ecosystem, which is 26. 04 cm, moving up
7.58 cm. @ The total mean root length density of walnuts in agroforestry ecosystem is 83. 6 cm/dm?®, which
is 135. 6 cm/dm® in walnut monocropping ecosystem. The former decreases 38% than the latter. The total
mean root length density of wheat in agroforestry ecosystem is 1. 74 cm/cm?®, which is 1. 22 cm/cm?® in
wheat monocropping ecosystem. The former increases 42% than the latter. @In 0—30 cm soil depth, the
specific root length of walnut is 5 149. 34 ¢cm/g in agroforestry ecosystem,which is greatter than 3 624. 68
cm/g in walnut monocropping ecosystem. But in 30— 100 cm soil depth, the specific root length of walnut is
2 626.59 cm/g in agroforestry ecosystem,which is smaller than the 3 906. 9 ¢m/g in walnut monocropping
ecosystem;In 0—50 cm soil depth,the specific root length of wheat is 10 019. 5 ¢cm/g in agroforestry eco-
system,smaller than the 11 811.7 ecm/g in wheat monocropping ecosystem. In 50— 100 c¢m soil depth, the
specific root length of wheat is 14 328. 9 cm/g in agroforestry ecosystem,greatter than the 13 389.6 cm/g
in wheat monocropping ecosystem. [Conclusion) In agroforestry ecosystem, most of the root competitions
appear in 0—30 cm soil depth and radial 1. 5—2. 0 m to the tree. As responses to adapt to the competition
and maximize access to resources in soils in agroforestry systems, the spatial distribution and morphology
in fine roots might have a high plasticity during the growth of walnut and wheat.

Key words: agroforestry;fine root;interspecific relationship;root spatial distribution;root morphology
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Fig. 2 Distribution characteristics of root length density of walnut fine root in walnut-wheat agroforestry system
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