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Dynamics of Soil Water and Salt During the Growing Season of Populus euphratica Forest in Minqin Oasis. CAO
Li-guo, LIU Pu-xing, WANG Hong-yan, ZHUOMA Lan-cao ( College of Geography and Environment Science, Northwest
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Abstract: Classical statistical and geostatistical methods were used to explore dynamics of soil salt and water during the

growing season of natural Populus euphratica in Mingin Oasis. It was found that soil water content increased with soil depth

in Shuangcike and Suwu, but it increased first and then decreased with soil depth in Jiahe. In the study area, the soil wa-

ter content in the 0 —20 cm of soil was quite low, ranging between 8.5 and 34.0 g + kg ™' and being 18.2 g + kg "' on aver-

age. It fell into the category of moderate in variability and in spatial correlation as well. And it also varied from season to

season, showing a decreasing order of spring, autumn, and summer. The soil salt content in the study area was also in the

category of moderate in variability and generally decreased with depth. The soil total salt content in the surface soil (0 —20

em) of Jiahe, Suwu and Shuangcike was 15.4,28.0 and 11. 1 g - kg™, respectively on average. It also varied with the

seasons, showing a decreasing order of spring, summer, and autumn. The diameter at breast height of a Populus euphrati-

ca tree was negatively related with soil salt and water contents.
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Table 1 Basic situation of Populus euphratica woods at the

sampling sites in Mingin Oasis

4/ K&/ Wk KR/ B i/ m

SO S O N S S I T

eyl 38°34’ 103°53" 1346 5.41 ~49.36 2~12 5.01 0.29
ik 38°39’ 103°09’ 1349 7.01~33.76 2~9 7.72 0.28
WREL 38°45" 103°16" 1365 5.41 ~46.50 2~15 5.01 0.65
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Fig.1 Average soil water content in soil
layers different in depth during the growing

season of natural Populus euphratica
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Fig.2 Temporal variation of vertical distribution of soil water content in soils under natural Populus euphratica
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Table 2 Variation coefficient of soil water content in soils under natural Populus euphratica in different seasons

oy HRRE R T K B R R R %
cm 4 H 5H 6 H 7H 8 H 9 H
Je 3] 0~20 65.86 +1.90 87.88 +2.99 48.36 +0. 86 104. 69 £2.31 44.58 £0.40 57.36 £0.62
>20 ~40 65.99 +6. 69 55.65 £2.41 53.57 £1.89 60.54 £1.76 55.64 +1.28 58.95 £1.35
>40 ~60 61.82 +£2.01 65.19 £3.06 72.98 £2.12 53.51 £2.48 59.45 £3.30 62.84 £1.95
>60 ~80 78. 65 £2.60 70.53 £3.06 70.51 £1.92 86.05 +3.44 64.78 £2.27 50.43 £1.50
>80 ~ 100 65.09 +£1.70 74.65 £2.13 78.18 £2.03 80.47 +2.72 46.21 £1.56 66.47 £1.71
>100 ~ 120 71.46 £1.95 75.64 +1.82 65.88 £1.71 63.52 +1.60 86.59 +2.77 82.78 +2.07
piNT 0~20 61.37 +1.28 60.02 £1.20 73.54 £0. 81 54.03 £0.75 50.73 £0. 40 67.11 £1.00
>20 ~40 48.84 £1.27 41.63 £0.92 53.90 £1.08 43.41 £0.98 52.04 +0. 88 51.50 £0.98
>40 ~60 47.65 +1.39 50.18 £1.35 48.68 +1.27 39.79 +1. 10 47.04 £1. 17 55.98 £1.28
>60 ~ 80 46.81 £1.55 54.76 £1.65 39.02 £1.05 42.93 £1.20 55.46 £1.59 40.18 +1. 04
>80 ~ 100 60.05 £2.52 58.94 £1.96 87.69 +2.3 64.97 £2.40 46.25 £1.33 41.70 £1.26
>100 ~ 120 61.46 £2.50 53.11 £2.33 53.68 £2.05 50.79 £1.98 42.66 £1.67 40.78 £1.55
WHEL 0~20 48.47 £0.91 55.01 £1. 15 46.19 0. 46 37.19 +0. 48 34.82 +0.31 48.01 1. 18
>20 ~40 39.81 £1.28 39.92 £1.36 40.97 £1.02 35.38 +0. 80 47.98 £1.00 38.15+£0.99
>40 ~60 42.39 +1.47 56.62 +1.94 44.72 1. 13 33.05 +0.99 51.40 £1.32 26.54 £0. 85
>60 ~ 80 52.40 +1. 82 47.76 £ 1. 82 48.67 +1.57 40.38 £1.56 81.09 +3.07 21.04 £0. 82
>80 ~ 100 58.61 £2.24 75.76 £3.04 49.35 +1. 86 65.54 £2.51 58.83 £2.36 47.97 1. 89
>100 ~ 120 53.16 £2.54 60.29 £2. 34 58.72 £2.24 44,17 £2.02 43.44 £1.97 46.71 £2. 14
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Table 3 Semi-variogram model and parameters of the spa-

tial variation of soil water content in soils under natural

Populus euphratica

i HERE/em I B4l BEHE BR/m R
e 0~20 EiF 0 0.24 0.48 20.68 0.77
>20 ~40 e 0.22  0.34 1524 0.62
>40 ~60 EHF O 0.21  0.43  24.26  0.65
>60 ~80 e 0.28 0.47 39.86 0.68
>80 ~ 100 Bk 0.15  0.31 40.71 0.71
>100 ~120 BRIk 0.18  0.39 45.62 0.85
piNTe 0~20 fe¥r  0.32  0.43 33.85 0.67
>20 ~40 f8% 0.30  0.41 20.01 0.6l
>40 ~60 Bk 0.31 0.45 30.95 0.8l
>60 ~80 Btk 0.29  0.48 3545 0.72
>80 ~ 100 BRIk 0.23 0.43 37.98 0.79
>100 ~ 120 B 0.23 0.47 45.75 0.78
/T 0~20 f8¥  0.32  0.53 19.53  0.59
>20 ~40 f8%  0.23  0.55 20.11 0.58
>40 ~60 % 0.27  0.64 27.54 0.61
>60 ~80 EiF 0.24 0.51 30.80 0.63
>80 ~ 100 Bk 0.21 0.55 33.91 0.79
>100 ~120 BRIk 0.22  0.60 41.38 0.69
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Fig.3 Mean soil total salt contents in soil
layers different in depth during the growing

season of natural Populus euphratica
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Fig.4 Spatio-temporal distribution of soil total salt content

during the growing season of natural Populus euphratica
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Table 4 Variation coefficient of soil total salt content in soils under natural Populus euphratica in different seasons

B TERE/ AN [ ] = 3 4 b B (AR 5 R A %
cm 4 5H 6 7H 8 H 9H
Je i 0~20 53.66 +0. 82 60. 14 £0. 89 66.47 £1.27 64.55 0. 83 57.49 1. 11 66. 82 0. 70
>20 ~40 37.81 £0.52 51.86 £0.70 76.58 £1.05 62.20 £0.79 52.86 +0. 83 47.75 £0.48
>40 ~60 34.56 +0.41 48.63 £0.48 35.57 £0.35 60.97 £0. 60 47.01 £0.34 34.16 £0.34
>60 ~ 80 38.43 +0.43 42.36 £0.37 35.88 £0.28 54.86 £0.49 45.89 £0.35 37.91 £0. 38
>80 ~ 100 37.13 £0.37 33.48 £0.22 44,37 £0.30 43.57 £0. 31 42.65 £0.29 37.46 £0.37
>100 ~ 120 14.47 £0. 12 51.66 0. 31 34.49 £0.23 62.27 £0.34 43.77 £0. 30 40.39 0. 40
pisTiY 0~20 72.81 £2.24 76.09 £2. 14 96.09 +2. 80 67.79 £1.98 87.40 £2. 49 66.85 1. 93
>20 ~40 68.12 +2.32 65.74 £1.83 78.87 £2.76 57.06 £1.57 78.64 £2.02 60.73 £1. 68
>40 ~60 51.80 +1. 67 53.67 £1.50 70.40 £2.47 59.91 +£1.48 71.66 £1.79 52,18 £1.22
>60 ~ 80 51.77 +1.61 58.87 £1.65 61.77 £2.33 56.85 £1.32 65.93 £1.52 63.98 +1.39
>80 ~ 100 55.51 £1.75 57.95 £1.53 50. 41 £2.29 52.67 £1.21 63.86 £1.44 61.53 £1.25
>100 ~ 120 52.83 +1.48 51.48 £1.05 48.97 £2.22 33.36 +0.73 49.51 £1.03 47.95 £0. 95
LI 0~20 32.53 £0.34 46.89 0. 49 98.03 £1.30 50.19 0. 36 68.57 £0.96 60. 77 £0. 85
>20 ~40 34.37 £0.37 43.56 0. 36 90.86 +1. 15 30. 86 +0. 33 35.51 £0.35 30. 88 +0. 30
>40 ~60 32.92 +0. 37 40.36 £0. 32 85.93 +0. 80 29.46 £0.20 38.49 +0.29 37.47 £0.28
>60 ~ 80 33.78 +0.32 34,57 £0.25 59.76 £0.48 33.93 +0. 30 31.79 +0.23 22.65 £0.17
>80 ~ 100 23.69 £0.20 31.06 £0.24 51.83 £0. 40 27.85£0. 19 33.48 £0.22 30.35 £0.20
>100 ~ 120 22.52 +0.22 44.32 £0. 33 43.53 +0. 34 27.82 £0.26 30.84 +0. 18 24.75 £0. 15
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Fig.5 Relationship between soil water content

and age of Populus euphratica woods
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Fig. 6 Relationship between soil salt

content and age of Populus euphratica woods
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