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Spatial Variability Analysis of Paddy Rice Yield in Field
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ABSTRACT

Using geo-statistical method, yield data of different fields were analyzed to examine their field variability according to
examining year, analysis method. Semivariogram and Kriged maps of geo-statistical analysis were used to examine their spatial

dependence within a filed. The results obtained were as follows.

1) Descriptive statistical results of the yield showed that the yield and the difference of yield ranged from 100 to 946 kg/10a
and from 272 to 653 kg/10a, respectively within a field. The coefficient of variation also ranged from 5.9 to 22.4 %. 2) More
than 90 % of yield data were placed between 350 to 850 kg/10a. The results indicated that the grain mass flow sensor should
have the measuring range from 0.34 to 0.82 kg/s considering the yields when 4 rows head-feeding combine with 0.8 m/s of
working speed was utilized. 3) A high spatial dependence was found within paddy field. The Q values ranged from 020 to
0.97, and the range of spatial dependence was from 6.9 to 53.3 m. From this result, the rational sampling interval for yield
investigation was estimated 6.9 m. 4) Yields within a field between observation years showed considerable variability even if the
field was evenly cultivated and managed. To apply precision agriculture in a paddy field, the field test should be continued to
build a solid data-base including meteorological data, blight damage and insect damage.
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Fig. 1 The schematic diagram of Ansung test field.
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Fig. 2 The schematic diagram of Suwon test field.
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Fig. 3 The schematic diagram of Kyoto test field.
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Fig. 5 Histogram of paddy rice yield at Suwon test
field.
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Table 1 Descriptive statistics of paddy rice yield

Test field Ansung Suwon Kyoto
Investigation year 2001 2002 1999 2000 2001 2002 1999 2000
Min. (kg/10a) 277 432 407 100 346 467 601 610
Max (kg/10a) 930 905 779 742 946 878 802 882
Aver. (kg/10a) 599 694 592 454 563 696 734 729
Diff. (kg/10a) 653 472 372 642 600 411 201 272
C. V. (%) 19.9 11.9 12.3 223 18.6 10.5 5.9 6.4
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Table 2 Frequency distribution of paddy rice yield

. Ansung Suwon Kyoto

Yield (kg/10a)
2001 (%) | 2002 (%) | 1999 (%) | 2000 (%) | 2001 (%) | 2002 (%) | 1999 (%) | 2000 (%)

200~250 0 0 0 0.86 0 0 0 0
250~300 0.26 0 0 0.86 0 0 0 0
300~350 1.31 0 0 431 0.83 0 0 0
350~400 2.09 0 0 12.1 3.33 0 0 0
400~450 6.01 0.51 3.33 24.1 9.17 0 0 0
450~500 12.5 2.54 5 27.6 16.7 4.20 0 0
500~550 14.6 0.51 20 17.2 17.5 0.84 0 0
550~600 14.4 10.7 26.7 8.62 18.3 0.84 0 0
600~ 650 14.4 12.7 26.7 1.72 15.8 12.6 4.26 9.09
650 ~700 15.1 23.9 8.33 1.72 8.33 34.5 16 11.1
700~750 8.36 23.9 8.33 0.86 5.83 24.4 38.3 49.5
750~800 6.01 15.7 1.67 0 1.67 17.6 40.4 25.3
800~850 2.61 8.12 0 0 1.67 420 1.06 4.04
850~900 1.57 1.02 0 0 0 0.84 0 1.01
900~950 0.78 0.51 0 0 0.83 0 0 0
FHEEE Uehllo] dxpdR ofzte] Aol ik Ch BZe|EY oM
o| AL AM|#E] H AT E AAEE FARSHA $hel
= BEka ol Anprl ue AL Al vz 9 7, 8 2 99 HEE R 73 Ao
B3 AR 2 g3 B Adog vl I¥S BAS glon, F7EA Y A BgE & 39
o} whebA, AUELS Healr] daiME Axd 71 BAIEIT Aviwgolase) Fejek A Frxe
Arol £A% - 315 AT AHY FEE 5t AEE BAEE Qb dEAYE HAIEE PR
FHRANE U8|Ado] ofel AR ALaia Falet QoM FHER F ApolE BT &, g0 R v
3 glojg) Hloj~get B et ki BeH ATk AEE A Qo] HE wm: 68~0.69, %=

o] Aue] WE W 4x4 Fupde HFEAPLEEE YELNAE 0.68~0.94 185 ZEX A= 0.68~
0.8 m/s, 5 FS 350~850 kg/l10ao2 7}A s wf, 0978 TARATE JEAE Mlﬁ}% A= AR
29 TYUFTL 034~082 kgo & Aoz 53 FoME 6.9~462 m, FUAEFNME 72~52 m 12
2 wUE g AAde ZEGZAXNZ puste] of 3 ZEZANAME 14~533 m2 Vel o] AlEAT
o] o] FHWYE B AL & oz o gt FHIA oA LT o] 2 AEY
serE AL 6.9m oJWi7h AAshal HEFH AL

Table 3 Geostatistical parameters of paddy rice yield

Test field Ansung Suwon Kyoto
Investigation year 2001 2002 1999 2000 2001 2002 1999 2000
Nugget (N) 4,410 4,040 280 4,230 3,190 | 4,350 683 60
Sill (S) 13,900 13,190 4,447 13,030 11,300 | 5,422 2,159 1,941
Range (R) 6.9 462 7.2 48.1 135 52.0 533 14
Q value 0.683 0.694 0.937 0.675 0.718 | 0.198 0.684 -0.969
Fitting Model Exponential | Exponential | Spherical | Spherical | Exponential | Linear | Spherical | Spherical
R’ 0.416 0.850 0.280 0.992 0.723 | 0.101 0.864 0.699
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