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ABSTRACT

To obtain basic information for precision agriculture, spatial variability of rice growth condition was evaluated in
100m x100m paddy field. The rice growth condition of four hundred locations in the field were investigated to
analyze the spatial variability of their properties ; SPAD, plant length and tiller number. Geostatistical analysis was
carried out to examine within-field spatial variability using semivariograms and kriged maps as well as descriptive
statistics. Descriptive statistics showed that the coefficient of variation for SPAD, plant length, and tiller number
exceeded 5.70 %, suggesting a relatively high variability. Geostatistical analysis indicated a high spatial dependence
for all the properties except for the second tiller number. The range of spatial dependence was about 20 m for
SPAD, plant length, and tiller number. Based on the results of spatial dependence, kriged maps were prepared for
the properties to analyse their spatial distribution in the field. The results reflected the history of field management.
In conclusion, the need for site-specific field management and possibility of precision agriculture were demonstrated

even in an almost flat paddy field.
Keywords : Spatial variability, Growth map, Geo-statistics, Precision agriculture.
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Fig. 1 The experimental paddy field for investiga-
tion of rice growth condition.
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Table 1 Investigation date, item, and field management

Journal of Biosystems Engineering Vol. 29. No. 2, pp. 109 ~120 (2004)

Date Item and management Remarks
15 May Basal dressing, 1" herbicide spreading N (9.2 kg/10a), Manual
Variety - DAEJIN,
22 May Transplanting Distance between hills : 15 cm,
Interrow space : 30 cm
7 June 1¥ topdressing N (3.2 kg/10a), P (2.72 kg/10a), K (2.72 kg/10a)
12 June 2" herbicide spreading Manual
G-10 July 1¥ growth and development investigation Panicle differentiation.stage,
SPAD, plant length, tiller number
15 July 1* areal application Insecticide, Fungicide
od o Heading stage,
6-7 August | 2" growth and development investigation SPAD, plant length, fller number
8 August 2™ topdressing N (3.2 kg/10a), P (2.72 kg/10a), K (2.72 kg/10a)

{a) A scene of field

(c) Plant length

(b) SPAD

(d) Tiller number

Fig. 2 Growth and development investigation of paddy rice.
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Table 2 Descriptive statistics in panicle differentiation stage and heading stage

Item Min. Max. Ave. C. V(%)
PDS 25.70 40.94 33.07 9.69
SPAD
HS 29.62 43.48 37.28 7.32
PDS 0.56 091 0.74 11.39
Plant Length(m)
HS 092 1.26 1.05 5.70
PDS 11.00 38.00 22.90 20.66
Tiller Num.(ea/hill)
HS 11.00 36.00 20.56 23.19

* PDS : panicle differentiation stage, HS : heading stage.

Table 3 Geostatistical parameters in panicle differentiation stage and heading stage

Item Nugget(N) Sill(S) Range(R) Q Value |Fitting Model r
PDS 2.86 11.52 60.90 0.75 Exponetial 0.88
SPAD
HS 4.24 8.48 97.80 0.50 Exponetial 0.87
PDS 0.002 0.01 114.6 0.80 Exponetial 0.91
Plant Length(m)
HS 0.001 0.005 139.5 0.80 Exponetial 0.96
PDS 5.78 21.70 16.20 0.73 Exponetial 0.52
Tiller Num.(ea/hill)
HS 18.89 25.44 73.08 0.26 Linear 0.94

* PDS : Panicle Differentiation Stage, HD : Heading Stage.
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Fig. 6-a) Semi-variograms and Kriging maps in panicle differentiation stage.
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Table 4 Correlation between panicle differentiation stage and heading stage

SPAD Value(PDS){Plant Length(PDS)|Tiller Num.(PDS){SPAD Value(HS)|Plant Length(HS) (Tiller Num.(HS)
SPAD Value(PDS) 1.000
Plant Length(PDS) 0.867 1.000
Tiller Num.(PDS) 0.405 0.460 1.000
SPAD Value(HS) 0.189 0.162 - 0.085 1.000
Plant Length(HS) 0.697 0.742 0.254 0.472 1.000
Tiller Num.(HS) 0.255 0.312 0.325 -0.168 0.267 1.000

* PDS : panicle differentiation stage, HS : heading stage.
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