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Characteristics of matrix flow and preferential flow in gravel-sand mulched field
in different planting years based on multi-index analysis and fractal dimension
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(1. School of Geography and Planning, Ningxia University, Yinchuan, Ningxia 750021, China;
2. School of Ecology Environment, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: To clarify the preferential and matrix flow of gravel-sand mulched field with different planting years
and improve the regional water ecological environment, the soil preferential flow and matrix flow characteristics in
gravel-sand mulched field in different planting years (2, 5, 10, 20, 30 a and 40 a) were analyzed by the field
dyeing tracer test, combined with morphology, multi-index analysis and fractal theory. The gravel-mulched land
with different planting years was used as the research object. The results showed that with the increase of planting
years, the soil bulk density increased significantly ( P<0.05), and the saturated hydraulic conductivity decreased
significantly (P<0.05). The ratio of the gravel size of the sand-pressed ground basically showed that the proportion
of gravels larger than 5 mm decreased, and the proportion of gravels smaller than 5 mm increased. Compared with
2 a, the dyeing area ratio of 5, 10, 20, 30 a, and 40 a was reduced by 34.60% , 35.02% , 47.51% , 64.71% , and
72.15% , and the depth of matrix flow decreased by 12.46, 14.77, 17.6, 22.47, 23.45 cm, respectively. The matrix
flow ratios were 2 a (98.61%) > 5 a (86.35%)> 10 a (74.89%) > 20 a (74.49%) > 30 a (64.11%) > 40 a
(63.76%) , and the preferential flow ratios were 2 a(1.39%)<5 a(13.65% ) <10 a(25.11%) <20 a(25.52%) <30 a
(35.89% ) <40 a(36.24%) . The fractal dimension of the wet front trace was 2 a<10 a<5 a<20 a<30 a<40 a, meaning
when the planting age increased, the irregularity of the wet front trace increased too. Comprehensive dyeing character-

istic parameters and fractal dimensions indicated that the longer the planting years, the higher the unevenness of the
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dyeing morphology of the gravel-sand mulched field became.The proportion of matrix flow area gradually decreased

while the proportion of preferential flow area and the degree of development increased over time.

Keywords:; preferential flow; matrix flow; fractal dimension; gravel-sand mulched field; planting years
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Table 1 Basic situation of sampling plots
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ampling plo anting years tlevation/m S(g - em™) conductivity/ (mm - min~) rop

Al 2 1736.94 1.48+0.01c 1.06+£0.67a b I Selenium sand watermelon
A2 5 1732.12 1.53+0.02b 0.33+0.35b > X Selenium sand watermelon
A3 10 1718.77 1.54+0.04b 0.24+0.17b P JK Selenium sand watermelon
A4 20 1681.08 1.61+£0.02a 0.15+£0.04b P JK Selenium sand watermelon
A5 30 1671.35 1.62+0.03a 0.09+0.04b TP JI\ Selenium sand watermelon
A6 40 1667.20 1.63+0.04a 0.08+0.04b b JK Selenium sand watermelon

T : R Rl PR 3R 22 57 B35 (P<0.05) |, R 1A,

Note: Different letters in the same column indicate significant difference at P<0.05, the same below.

R2 AEMEEREMMAFARFEL %

Table 2 Gravel particle size ratio of gravel-sand mulched fields with different planting years

FEHb HFi4E Grain size/mm
Sampling plot >50 31.5~50 25~31.5 16~25 10~16 5~10 2~5 <2

Al 4.7a 4.6a 5.7a 8.2a 13.7a 16.8ab 21.1a 25.3¢
A2 4.2a 4.3a 5.5a 7.8ab 11.4a 14.8¢ 23.7a 28.3ab
A3 3.4ab 3.9a 5.0a 7.3abc 11.6a 14.8bc 24.1a 29.8ab
A4 2.7ab 3.4a 4.7a 7.2a 11.3a 14.2abc 24.8a 31.7b
AS 1.7be 2.6b 4.4a 6.1bc 12.7a 15.9a 24.5a 32.2ab
A6 0.84c 2.99b 3.61a 5.66¢ 12.45a 15.66abc 25.01a 34.78a
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