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Soil moisture characteristics of appl@planting subarea in Weibei dry highland, Shaanxi Province. LIU
Xianzhao?, Y Huapeng', LI Shitai' (' Collgge of Geography and Resaurce Management, Yantai Normal Uni2
versity, Yantai 264025, China; I nstitute of Soil and Water Conservation, Chinese Academy of Sciences, Yan2
gling 712100, China) .2Chin. J. Appl. Ecol. ,2004, 15( 11): 2055~ 2060.

Based on the data of regional scale and located field measurement, t his paper investigated the soil moisture chara@
teristics of the appl@planting subarea in Weibei dry highland, Shanxi Province. T he results showed that the soil
moisture characteristics in this subarea were affected by precipitation and evapotranspiration. At regional scale,
the appl@land evapotranspiration in east Weibei area was the largest, and that in tableland gully and in west
Weibei area was the medium and the smallest, respectively. Soil water deficit phenomenon was observed in three
type areas. In east Weibei area, the mean water deficit amount was about 39019 mm, the maximum was 6741 6
mm,and the minimum value was 1861 3 mm. In tableland gully area, the average and maximum values were
2641 4 and 44112 mm, respectively, and sometimes water surplus occurred. As a whole, soil moisture in west
Weibei area was deficit, but the phenomena of water surplus were more prevalent than those in tableland gully
area, and the maximum value was 1511 8 mm. Soil moisture storage amount existed spatial and temporal varid
tions in 3 different areas. The value of 2 m profile in apple growt h season in west Weibei area was the largest, and
that in Weibei tableland gully area and in Weibei east area was the medium and the smallest, respectively. The
characteristics of soil moisture storage depended mainly on precipitation and its spatialtemporal distribution, as
well as its consumed amount by apple trees. Water consumption in east Weibei area was the largest, the second
was in gully area, and that in west Weibei area was the smallest. During apple growth season, the water consump2
tion in dry year was less than that in wet year. In dry year, except for available precipitation, a considerable part
of water used by apple trees came from deep (exceeded 3 m) soil moisture storage, which resulted in a dried soil
layer and would affected the sustainable development of fruit production.

Key words Weibei dry upland, Apple planting subarea, Soil moisture characteristics, Dried soil layer.
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Fig 1 Sketch of apple planting subarea in Weibei dry highland in Shanxi
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1
Table 1 General situation of experimental section in Weibei dry highland in Shanxi Province
Fc We
Type Typical sites Climate types Average year Average year Dryness Soil types (%) (%)
area precipitation  temperature index
(mm) (e)
GG Luochuan Sem2humid area 58114 91 1123 Heilu soil 2012 611~ 714
TD Heyang Sem2dried area 52415 1214 1145 Lou soil 2018 718~ 810
TX Chunhua SemPhumid area 6001 6 916 1136 Heilu soil 2019 910~ 919
GG: T ableland gully area; TD: Platform east area; TX: Platform west area.; Fc: Field capacity;
We: Wilt coefficient. The same below.
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Table 2 Apple land water status of different type areas in Weibei dry highland

Type Soil humid Precipitation (mm#yr™ ') Pot ent ial evapotranspiret ion( mi#tyr™ ) Water change(mn#yr ')
area values )] 2) 3) 4 ] 2) 3) 4 ] 2) 3) 4)
GG 0167 58517 81312 36915 44317 85011 92810 39111 53619 - 26414 - 44112 + 3817 47919
TD 0149 54216 68211 32211 36010 93315 100013 58212 41811 - 39019 - 67416 - 18613 48813
TX 01 69 63510 83217 37610 45617 76312 86019 39219 46810 - 12812 - 34817 + 15118 50015
1) Average values, 2) Max imum, 3) Minimum, 4) Change range. s Data in table denotes
the means of all counties, minus means deficit.
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Table 3 Stored soil water in 2 m soil layer of apple land in differ ent
’ type areas in Weibei dry highland( mm)
Month
LI, 18] Type aea 4 5 6 7 8 9 10 Aversge
GG 36014 33014 35014 48613 47112 57117 490019 43713
? TD 33515 28113 26112 38118 34118 46614 38512 35015
( 3) . X 49018 37517 29713 41518 41018 55116 53616 43918
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4
Table 4 Status of apple water consumption at different growth stages in Weibei dry highland( mm)
Month
Type Items Y ear All growth
area 4 5 6 7 8 9 10 sages
GG 1997 4313 1117 610 5718 8119 8818 1518 30513
Effective precipitation 1998 6011 7415 4011 11313 11313 2917 4014 47114
1997 016 2818 3913 5617 - 3217 - 1518 711 8410
Supply water by soil 1998 - 1015 - 110 6116 - 1516 - 710 4711 - 519 6817
1997 4319 4015 4513 11415 4912 7310 2219 38913
Consumption water 1998 4916 7315 10117 9717 10613 7618 3415 5401 1
TD 1997 5410 010 1013 12111 1517 P17 814 30912
Effective precipitation 1998 5910 7812 9619 8515 12212 6511 4519 55218
1997 - 517 4215 3013 - 1018 5311 - 1912 1912 1091 4
Supply water by soil 1998 - 1313 - 318 014 2412 615 210 110 3710
1997 4813 4215 4013 11013 6818 8015 2716 41813
Consum ption water 1998 4517 7414 9713 10917 12817 811 4619 58518
TX 1997 1717 319 1315 12413 1710 9318 213 27215
Effective precipitation 1998 4212 11616 2819 13511 12912 2114 4913 52217
1997 2118 3415 3618 - 514 1212 - 2713 1518 8114
Supply water by soil 1998 1114 - 4410 7713 - 4914 - 4514 914 - 2712 - 2719
1997 3915 3814 5013 11817 2912 6515 1811 36011
Water consumption 1998 5316 7216 10612 8517 8318 7018 2211 49418
b
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2 Table 5 Water consumption by apple trees and its compositions in
( ) Weibei dry highland
5 N Water Compas ition of water consumption

3~9m 5 aT:;: w":ﬁgtm no2m 2 0,3 o b
[24,8 12,16 20]. , 15 28 GG 38913~ 49915 30513~ 47114 6817~ 8410 7814~ 9413 1618~ 1716
TD 41813~ 58518 30912~ 55218 3710~ 10914 7319~ 9413 818~ 1817
60013 61616 mm, TX 36011~ 49418 27215~ 52217 - 2719~ 8114 7517~ 10516 - 717~ 1615

54914 (1985~ 1999

58515 mm( 1972~ 1999 ),

)
10

1) Effective precipitation, 2) Supply water by 2 m depth pwofile, 3) Percent of precipitation divided by
water consumption, 4) Percent of soil supply water dvided by water consumption.
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