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Variation Analysis of Elevation within a Rice Paddy Field

J. H, Sung

S. W, Jang

Elevation differences within a paddy field relate strongly to plant health, crop homogeneity, and pest control. For precision
agriculture (PA), the elevation within a field should be precisely controlled. We analyzed variation in elevation within a
rice paddy field over one crop cycle. The study took place in a rectangular plot (100 m x 30 m). Elevations within the

a plots was measured by a laser-equipped surveying instrument, that could determine elevations to precisions of 1 mm. The
test field was divided into grids with 30 squares; elevation was measured at the center of each 5 x 10-m grid square. This
study measured elevation during nine observation periods from pre-plowing to post-harvest. Descriptive statistics showed
the highest elevations after plowing due to soil disturbance. One-way analysis of variance (ANOVA) revealed significant
elevation differences before and after plowing and transplanting, although elevations were similar over the period of crop

growth. Comparison of pre-plowing and post-harvest data showed differences in elevations, indicating that elevation changes
occurred during plowing, rice transplanting, plant growth, and harvesting. In summary, the above statistical analysis
indicated that elevation changes occurred due to plowing but not during the plant growth season or due to harvesting.

Keywords : Elevation, Paddy field
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Table T Descriptive statistics of elevation measurement for the study period

observation date

index Mar. 29 May 13 Jun. 15 Jun. 28 Jul. 14 Jul. 27 Aug. 16 Sep. 1 Nov. 5
(obs. 1) (obs. 2) (obs. 3) (obs. 4) (obs. 5) (obs. 6) (obs. 7) (obs. 8) (obs. 9)
ave' 78.08 101.12 69.22 7147 72.60 72.95 73.33 73.20 78.00
std.” 26.78 27.29 30.39 31.98 32.90 33.83 33.52 33.13 30.46
std. err.’ 3.46 3.52 3.92 4.13 4.25 436 4.33 428 3.93
variance 716.96 744.99 923.63 1023.00 1082.48 114432 1123.89 1097.62 927.69
cv? 34.29 26.99 4391 44.75 4532 4637 45.72 45.26 39.05
max.’ 126.00 148.00 129.00 129.00 128.00 133.00 135.00 138.00 138.00
median 80.50 104.00 65.00 64.50 65.00 67.50 66.00 67.00 75.00
Skewness -0.5702 -1.0402 -0.0003 -0.0153 0.0166 -0.0753 -0.0153 0.0040 -0.0771
Kurtosis 0.1065 2.1001 -0.6417 -0.8600 -0.9887 -0.9036 -0.9696 -0.7689 -0.4170

lan.:awerage, “std.=standard deviation, *std. err=standard error,
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Fig. 3 Within field elevation data for one year from cultivation to
harvest.

(Obs 5)

Fig. 4 Elevation map for one year from cultivation to harvest.
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Table 2 ANOVA results for pre- and post-plowing elevations in study field

Source DF Sum of Squares Mean Square F Value PeF
Model 1 15916.0333 15916.0333 21.77 <.0001
Error 118 86254.7667 760.9726
Corrected Total 119 102170.8000
Table 3 ANOVA results for pre- and post-transplanting elevations in study field
Source DF Sum of Squares Mean Square F Value Pe>F
Model 1 2358.53333 2358.53333 2.88 0.0093
Error 118 96794.76667 820.29463
Corrected Total 119 99153.30000
Table 4 ANOVA of clevation data messured during the plant growth phase in study field
Source DF Sum of Squares Mean Square F Value Pr>F
Model 5 744.8222 148.9644 0.14 0.9829
Error 354 377301.3000 1065.8229
Corrected Total 359 378046.1222
Table 5 ANOVA of elevation data over the entire study period in study field
Source DF Sum of Squares Mean Square F Value Pr>F
Model 8 44256.5926 5532.0741 5.67 <.0001
Error 531 518290.0667 976.0642
Corrected Total 539 562546.6593
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Table 6 Results of Duncan's multiple range test for the entire study
period for study field

Duncan .

grouping mean N observation date
A 78.083 60 Mar. 29, obs. 1
B 101.117 60 May 13, obs. 2
A 69.217 60 Jun. 15, obs. 3
A 71.467 60 Jun. 28, obs. 4
A 72.600 60 Jul. 14, obs. 5
A 72.950 60 Jul. 27, obs. 6
A 73333 60 Aug. 16, obs. 7
A 73.200 60 Sep. 1, obs. 8
A 78.000 60 Nov. 5, obs. 9
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