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Table 1. The grain yields of the plots measured from the 1st crop of 2000. (Unit : kg/ha)

Field No. 43 78 84 85 81 86
Average Yield* 5941 6659 6760 6425 6564 6727
(8 sample sites)  (4640-6720) (6130-7078) (6050-7549) (5947-6801) (5910-6892) (6159-7353)
Minimum Yield 5091 5222 5852 4967 5289 5939

(24m? sample unit)
Maximum Yield 9984 10528 11425 10758 10790 10363
(24m? sample unit)
Average Yield 7198 7768 7961 7851 8164 8347
(24m? sample unit)
STD 1043 805 1218 943 910 950
C.V. 20.13 10.36 15.30 12.01 11.15 11.38

*Farm operation unit's data
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(a) Soil depth map (b) Potassium contents map

1. atBEH U — AR £ T3 OR I (a) S HiTE £ HIEH T & B (b)
Fig 1. The (a) soil depth and (b) potassium contents map of the fields at the beginning of the 1+
crop of 2000.
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Table 2. Soil fertility status of the surface soils at the beginning of the 1% crop of 2000.

Field No.  pH OM CEC Ca

Mg K Na P K Zn

%  cmol(+)k

NH4OAc extractable

Mehlich's 3 extractable

g soils (cmol(+)/kg soils) (ppm)
38 531 2.13 7.80  4.56 135 0.1 0.10 16.5 338 397
39 432 222 7.53 421 1.28 0.20 0.17 31.0 74.3 5.29
42 495 221 7.82 3.76 1.11 0.10 0.08 19.2 36.1 4.76
43 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
74 5.74 2.15 9.00 5.52 1.73 0.13 0.09 304 579 3.37
75 535 1.96 773 440 133 009 010 222 436 478
76 5.55 1.86 7.71 4.57 1.37 0.19 0.10 38.0 643 3.23
77 5.64 1.76 6.88 3.98 1.21 0.13 0.09 354 474 3.70
78 5.69 1.85 764 471 1.51 0.16 010 483 559 296
79 5.38 1.64 6.21 3.87 1.17 0.13 0.08 68.5 49.5 3.08
80 551 1.68 631 3.93 127 020 008  74.1 664 281
81 5.61 1.61 662 422 126 016 008  38.1 55.1 2.90
82 5.64 1.58 6.25 4.03 1.02 0.20 0.12 54.0 79.8 447
83 541 1.54 6.18 3.56 1.06 0.21 0.11 623 81.7 3.86
84 542 1.05 4.78 2.98 0.86 0.11 0.08 613 39.1 3.86
85 5.67 1.49 6.63 4.08 1.07 0.15 0.09 62.0 55.5 421
86 524 0.99 4.95 271 0.85 0.14 0.07 60.0 54.8 4.10
87 494 1.65 6.87 3.69 1.06 0.36 0.12 669 1362 3.80
88 542 1.37 4.89 332 0.99 0.11 0.07 484 41.0 3.75
89 5.49 1.50 6.85 3.81 1.14 0.18 0.08 359 643 3.65

N.D. : not detectable (lower than method detection limit, MDL)
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Table 3a. Surface soil total nitrogen contents of the fields at the beginning of the 1% crop of 2000.
Unit : %

Field No. 38 39 42 43 74 75 76 77 78 79

Min 0.10 0.12 0.10 N.A. 0.09 0.05 0.08 0.08 0.06 0.09
Max 0.16 0.18 0.16 N.A. 0.15 0.16 0.12 0.13 0.14 0.18
Ave 0.13 0.14 0.13 N.A. 0.12 0.12 0.10 0.11 0.11 0.11
Std 0.01 0.01 0.01 N.A. 0.02 0.02 0.01 0.01 0.01 0.01
C.V. 9 10 9 N.A. 13 15 8 9 13 12
Field No. 80 81 82 83 84 85 86 87 88 89
Min 0.10 0.10 0.08 0.07 0.08 0.09 0.05 0.07 0.02 0.10
Max 0.12 0.18 0.12 0.12 0.11 0.13 0.09 0.15 0.11 0.13
Ave 0.11 0.11 0.10 0.10 0.09 0.11 0.08 0.11 0.10 0.11
Std 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01
C.V. 7 12 11 10 7 9 11 14 14 7

N.A.: not available

#3b.  aBEHE/ V- REENEE L e R aE -
Table 3b. Subsurface soil total nitrogen contents of the fields at the beginning of 1%t crop of 2000
Unit © %

Field No. 38 39 42 43 74 75 76 77 78 79

Min 0.08 0.08 007 N.A. 0.06 0.08 0.05 0.08 0.07 0.07
Max 0.13 0.16 0.14 N.A. 0.3 0.14 0.12 0.13 0.12 0.12
Ave 0.11 0.13 0.11 N.A. 0.10 0.11 0.09 0.10 0.10 0.09
Std 0.01 0.02 001 N.A. 002 0.01 0.01 0.01 0.01 0.01
C.V. 0.11 0.13 013 N.A. 0.6 0.13 0.16 0.09 0.11 0.12
Field No. 80 81 82 83 84 85 86 87 88 89

Min 0.06 0.07 0.07 0.07 0.06 0.07 0.06 0.08 0.08 0.10
Max 0.12 0.13 0.13 0.11 0.09 0.11 0.09 0.13 0.11 0.13
Ave 0.09 0.10 0.09 0.09 0.08 0.09 0.08 0.11 0.09 0.11
Std 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
C.V. 0.18 0.14 0.15 0.10 0.09 0.12 0.11 0.09 0.07 0.08

N.A.: not available
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Fig 2. Rice yield map of the first crop overlay with soil nitrogen map in 2000 year.
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(a) The random sampling sites meet the grid (12.5M*12.5M) sampling sites level.(0.01%
difference)

2558570

’ 5 T
218160 218170 2181802181890 218200 218210 218220 218230218240 218250

(b) The random sampling sites not meet the grid (12.5M*12.5M) sampling sites level.(0.0025%
difference)

3. AR [ S PRAR S8 Bl 1 SRV 22 ] 0 M Z AHRR T

Fig 3. The relationship of sampling site density and the soil properties spatial distribution.
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] ] Study the Distributions of Soil
Fertilizer of Rice Precision
Agriculture by the Soil Databases
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Wufeng, Taichung Hsien, Taiwan 413, ROC
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ABSTRACT

A rice production system of the pilot project of precision agriculture was
conducted in TARI farm since the first crop of 2000. Accurate methods for
assessing the spatial variability of soil, and relating it to yield quantity and
quality components, must be developed and implemented. This paper describes
the spatial variability of soil in the farm. Works to establish the links between the
spatial variability of soil and the spatial variability of crop yield components are
discussed. Soil database is combined with decision-making system in this
project, if the machinery system of variable-fertilizer application will be
operated, the system of nutrient management in this pilot project can be worked.
Further studies of the estimation of fertilizer application rates based on soil
database and plant uptake are needed. The system shall be completed before
2002.

Key words: Precision agriculture, Soil databases, Information of fertilizer

application, Soil spatial variability.



