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Dual effect of fruit tree cultivation on soil physical characteristics

SUN Lei, WANG Yi-Quan, ZHANG Yu-Lin, LI Jian-Bo, HU Hai-Yan
(College of Resources and Environmental Sciences, Northwest A & F University, Yangling 712100, China)

Abstract Soil bulk density, hardness, moisture and surface soil aggregation composition were measured in <10-, 10~20- and
>20-year-old orchards in Weibei Region. The results showed that soil bulk density in the 0~30 c¢cm soil layer decreased with increas-
ing orchard age. However, bulk density below the 30 cm layer increased with increasing orchard age, exceeding the 1.30 gecm™ up-
per limit for healthy garden soils. Soil bulk density in the 10~30 cm soil layer was lower in orchards than in croplands. Soil hardness
increased sharply below the 30 cm soil layer, almost reaching the 1 000 kPa upper limit of soil quality standard for healthy root
growth. Soil hardness in the 17.5~27.5 cm soil layer is lower in orchards than in croplands. Soil aggregation status was poor in sur-
face soil of orchards. Most water-stable aggregates in the orchard soils were in 0.5~0.25 mm range class. Contents of water-stable
soil aggregates >0.25 mm increased with increasing age of orchards. Water-stable soil aggregates contents in 20-year-old orchards
were two times higher than those in 10-year-old orchards. Fruit trees have a dual effect on soil physical characteristics. Soil physical
conditions was generally improved in topsoil (0~30 cm), but worsen in subsoil (<30 cm) with increasing orchard age. As latent deg-
radation of subsoil in orchards affected the healthy growth of fruit trees, any such degradation should be carefully monitored.
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Fig. 1  Soil bulk density in orchards with different planting ages
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Fig. 3 Soil moisture in orchards with different planting ages
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Fig. 2 Soil hardness in orchards with different planting ages
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Tab. 1 Contents of topsoil water-stable aggregates in orchards with different planting ages

Soil water-stable aggregate content (g - kg™*)

20

Planting age (a) >5 mm 5~2 mm 2~1mm 1~0.5 mm 0.5~0.25 mm >0.25 mm <0.25 mm
<10 11.82 12.08 9.59 21.05 58.37 112.91 887.09
10~20 11.06 18.84 19.34 35.92 93.10 178.26 821.74
>20 9.23 19.39 13.69 29.06 169.99 241.36 758.64
®2 TREHERELRSRIARIERARKRERY
Tab. 2 Soil water-stable aggregate stability index in orchards with different planting ages
Soil water-stable aggregate stability index
Planting age () >5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm
<10 0.027 2 0.022 7 0.016 2 0.0323 0.116 7
10~20 0.027 2 0.036 3 0.033 3 0.056 5 0.188 6
>20 0.019 6 0.0340 0.0223 0.043 2 0.307 7
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