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Deep soil water environmental effects after the mutual conversion
between apple orchard and farmland in Changwu tableland region
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Abstract: By quantifying the soil moisture characteristics of 0 ~1 000 cm layer after the mutual conversions
between apple orchard and farmland in Changwu tableland region, soil water environment effects resulted from the
mutual conversions between apple orchard and farmland were analyzed. The results showed that, the average soil
moistures of 200~1 000 cm in the apple orchards of 2 a, 7 a, 17 a, 23 a, and 29 a were 22.8%, 21.4%, 16.8%,
15.4% , and 14.9% , respectively. In the 500~1000 cm soil layer, the average soil moisture (14.5%) of the 29 a
apple orchard was higher than that of the 23 a apple orchard (13.3%) , and the orchards of 17 ~29 a showed slight
drying. Based on the change of soil moisture in apple orchards and farmlands after the conversions, the maximum
planting years for apple orchard was 21 a. As the farmlands converted from apple orchards were cultivated for 1 a,
5 a, and 10 a, the soil moisture of their 200~ 1 000 c¢m layers were 15.3%, 15.7%, and 16.2% , respectively. The
thicknesses of dried soil layers that could restore to the stable soil moisture were 140 cm (1 a), 220 cm (5 a),
and 400 cm (10 a), respectively.

Keywords: apple orchard; farmland; land use conversion; soil moisture; soil drying; Changwu tableland
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Table 1  Condition of study sites

FEHB T WoEE KR A KEL Soil water content/%

Site Land type Vegetation Growing year HFR(E Max. /ME Min, P Mean R RE CV
col1 Yo BE (A ) —TH. Always 19.4 12.8 16.2 11
c0o2 Control ( Farmland ) EK 1 20.1 13.6 15.3 10
€03 Pl e Ay A Maize 5 19.8 13.5 15.7 10
CO4 Farmland rotated from orchard 10 20.9 11.4 16.2 17
CAl 2 26.0 20.1 22.8 6
CA2 . 7 25.3 19.7 21.4 6
. A A% SR SRR

CA3 17 22.0 12.1 16.8 16

Orchard rotated from farmland Apple tree

CA4 23 22.2 11.1 15.4 19
CA5 29 17.5 12.7 14.9 8
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Table 2 Range of SDI and its corresponding degree of dryness

SDI 75 Range of SDI FHEEAREE Degree of dryness

=100% WHETI4E Extreme desiccation
75% ~100% SEZUT1EME Intense desiccation
50% ~75% JEHE MY Severe desiccation
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<0 Ta T4 No desiceation
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Fig.1  Vertical distribution of soil water content in the apple
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Table 3 Soil dryness status in the apple orchards rotated from farmland

+JZJEJE Thickness of soil layer/cm

BTZEEE/em

g AERAER THRALTER %

Site  Growing year  Soildryness index TR OWEITH UETH TR BETR Tv(lial thick e of
Extreme drying Intense drying Severe drying Moderate drying Mild drying Ty ness layer

Co1 —H Always 21 0 0 40 200 300 540

CAl 2 =23 0 0 0 0 90 90

CA2 7 -19 0 0 0 0 0 0

CA3 17 12 0 0 20 240 100 360

CA4 23 17 0 0 180 90 60 330

CAS5 29 25 0 0 90 260 130 480
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Fig.3 Vertical distribution of soil water content in the
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