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Abstract

As an extension in precision agriculture, it utilizes various high techniques to manage soil and
water resources in pasture environment. However, the pastureland, which is different from arable
field, does not allow the on-the-go survey with multi-sensor system because of the physical destruction
in the field. This study used an innovated dual-sensor penetrometer together with a GPS receiver to
collect the information of soil water content and hardness in a pastureland (1.27 hm?). To present the
distribution of both parameters in field-scale, firstly, partial least squares (PLS) was employed to
mend the set of raw data due to over-hard, and then Kriging interpolating method was used for digital
mapping. Moreover, the spatial variability of each parameter associated with the correlation between
water content and hardness was preliminary investigated.
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Tab.1 Number of the available raw-net data in each layer

R /em 0~5 5~10 10~15 15~20 20~25 25~30 30~35
RFE AR 190 190 187 179 151 122 104
IR /em 35~40 40~45 45~50 50~55 55~60 60~ 65 65~70
P28 81 65 55 46 39 21 14
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Tab.2 Correlation of available data of water content at
each depth of 5~35 cm

R RIEZJZ /em

/em o 5~10 10~15 15~20 20~25 25~30 30~35
5—10 1 0.6533 0.6381 0.7037 0.6297 0.5808
10~15 1 0.8633 0.7241 0.6938 0.6970
15~20 1 0.7845 0.6700 0.666 5
20~25 1 0.8660 0.7960
25~30 1 0.8457
30~35 1
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Tab.3 Correlation of available data of cone

index at each depth of 5~35 cm

TRIEZ W /em

/em5~10 10~15 15~20 20~25 25~30 3035
5-10 1 0.7376 0.5512 0.5281 0.5632 0.5221
10~15 I 0.6645 0.4885 0.4729 0.3734
15~20 I 0.6781 0.5902 0.5089
20~25 1 0.8429 0.6483
25~30 1 0.7878
30~35 1
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Fig.3 Digital mappings of soil water content at each depth of 5~35 cm
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Fig.4 Digital mappings of soil cone index at each depth of 5~35 cm
(a) 5~10cem (b) 10~15em  (c) 15~20ecm  (d) 20~25cm  (e) 25~30cm (f) 30~35 cm
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Tab.5 Statistical results of soil water content

TR /em T % PRifE2E /%
5~10 24.140 2.7288
10~15 20.693 3.5122
15~20 19.239 3.8039
20~25 20.123 3.4563
25~30 20.631 3.2971
30~35 20.532 2.8419
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Tab.6 Statistical results of soil cone index

WRIE /em SEHIE /kPa FRAfEZ /kPa
5~10 1 468.375 595.998
10~15 2 377.510 1036.440
15~20 2 649.558 985.083
20~25 2 656.780 1066.343
25~30 2 697.799 1 135.889
30~35 2 857.259 1328.191
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Fig.6 Regression analysis of soil water content

and cone index at the depth of 15~20 cm
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Fig.9 Forming curves of corn-rod
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