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Application of Precision Agriculture for Organic Farming
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Table 1 Statistics data of rice plants at panicle initiation stage in 2005

Panicle initiati Drv mass [g/m°] Nitrogen density [%]  Nitrogen content [g/m°]

anicie mitiation Leaf Stem Total Leaf Stem Leaf Stem Total
Liquid Avg. 148 160 308 3.31 1.19 4.88 1.90 6.79
(n=18) CV 9.09 10.3 9.54 5.45 8.19 8.95 9.73 9.06
Chemical Avg. 200 259 459 295 1.15 5.88 2.90 8.78
(n=18) CV 8.63 13.35 10.91 11.3 26.8 9.82 18.1 12.2
Liquid/Chemical 0.74 0.62 0.67 1.12 1.04 0.83 0.66 0.77
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Table 2 Correlation between data and vegetation index at panicle initiation stage in 2005

Dry mass [g/m’] Nitrogen density [%] Nitrogen contents [g/m‘]

Leaf Stem  Total Leaf Stem Leaf Stem Total

Liquid NDVI -0.085 -0.072 -0.079 0.155 0.197 0.013 0.098 0.039
(n=18) GreenNDVI -0.010 -0.003 -0.006 0.142 0.181 0.079 0.155 0.103
Chemical NDVI 0557 05477 0569 -0.509 -0471" -0.076 -0.28 -0.181
(n=18) GreenNDVI 0611 0647 0657 -0529 -0513° -0.059 -0.280 -0.170
Total NDVI 0.791*° 0813 0812 -0.580" -0.226 0576 0.608" 0602
(n=36) GreenNDVI 0.810" 0.837" 0834 -0595" -0.255 0587  0.605" 0.607"

(* : signification level 5%, **: signification level 1%)

B2 FH Julo] LE HolH g} AMASE TRL v BFo2 wTE Yuch 4w
A%k 27 Ve R Au] An) 7o) Aol satulR AN T 453 dde e AL
Uehia Q7] wRoleln AT

Table 3 Statistics data of rice plants at heading stage in 2005

Heading Dry mass [g/m°] Nitrogen density [%]  Nitrogen content [g/m°]
Leaf Stem Spike Total Leaf Stem Leaf Stem Total

Liquid Avg. 191 376  9%5 671 311 0.97 5.97 3.64 9.61
(n=18) CV 116 120 11.0 109 11.3 224 18.9 24.3 20.2
Chemical Avg. 208 476 134 835 2.83 0.87 5.92 417 10.1
(n=18) CV 162 115 111 108 12.5 28.9 244 31.40 26.9
Liquid/Chemical 092 079 072 080 1.10 1.11 1.01 0.87 0.95
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Table 4 Correlation between data and vegetation index at heading stage in 2005

Dry mass [g/m%] Nitrogen density [%] Nitrogen content [g/m?]

Leaf Stem Spike Total Leaf Stem Leaf Stem  Total

Liquid NDVI 0070 -0.248 0.052 -0.116 0661" 0665~ 0427 0476 0465
(n=18)  GreenNDVI 0029 -0266 0054 -0.139 0667  0673" 0404 0470° 0.449"
Chemical NDVI  0549" 0.133 0297 0250 0.886™ 0.884 0816 0.858™ 0.847"
(n=17)  GNDVI 0594™ 0204 0279 0311 0853 0830 082" 0837" 0843
Total NDVI 0453 0.409° 0580 0479 0.354" 0493 0515”7 0692 0617"

(n=35)  GreenNDVI 0450 0.327° 0.469"* 0.399° 0.455™ 0564™ 0567 0702 0650
(* : signification level 5%, ™ signification level 1%)

Z5719 dolHER APA T FATAE H49 2t} EF7)dA = v59] FHo o
glol =L Ao 2 deolHe Ao AT A7} e Aoz Yehio
ol Hl89 FHel Zuglel dolHE MuFE b FTEL7IFE S A &2 oA
A7) Yol dxoz nuRs R FaAFrt A Yeikitn ddd o GreenNDVIS}
24719 LR FF #AE 29 15 £

Liquid : y = 26.4 GreenNDVI + 3.81 : | Liquid : y = 159 GreenNDV1 + 3,14
160 + e 0448 (w35, p<0.01) . ; 80 r=0763(n=15p<001) %
5‘40 | . 70 . ."..o/'—. -
. u i
| . NP : 1 . =

%12'0 Total : y = 39.7 GreenNDVI + 0.47 T . PR 60 s -
100 F r = 0.650 (n=35, p<0.01) = 50 | Total:y = 9.07 GreenNDVI + 4.35
42 : . 8 40 r=0.571 {n=31, p<0.01)
5 80 Tt . Liquid 2™ + Liquid calcy =
p ] & v qui PoGagf ) Chemicat : y = 10.9 GreenNDVI + 3.65
g 60 . « Chemical - ¢ Chemical r=0.716 (n=16, p<0.01)
S 40 ) - Total ! 20 | — Total
Zz Chemical : y = 63.5 GreenNDVI - 6.04 Liquid 0 — - Liquid

20 t r=0843 (=35, p<00) Chemicalz 1. - Chermical ‘ . ‘ B

00 . L L S—— i 00

0.00 0.05 0.0 015 0.20 0.25 0.30 0.35 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
GNDVI GNOVI

Fig. 1 Correlation between GreenNDVI Fig. 2 Correlation between GreenNDVI
and nitrogen contents at heading stage. and protein content.
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Table 5 Statistics data of rice taste properties in 2005

Amylose [%] Protein {%] Taste [point]
Liquid Avg. 189 (18.6) 6.59 (6.33) 76.8 (79.5)
(n=15) cv 3.40 (2.35) 10.6 (7.42) 9.09 (5.76)
Chemical Avg. 18.6 6.38 79.9
(n=17) cv 2.90 8.78 717
Liquid/Chemical 1.02 (1.00) 0.96 (0.99) 1.03 (0.99)
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Table 6 Correlation between rice taste properties and vegetation index at heading stage

Amylose [%] Protein [%] Taste [point]

o NDVI 0.741" 0.759™ -0.724"

Liquid (n=15) . - -
GreenNDVI 0.752 0.763 -0.734

. NDVI 0.754" 0.732™ -0.766"

Chemical (n=16) - - -
GreenNDVI 0.742 0.716 -0.750

NDVI 0.424" 0.483™ -0.424"

Total (n=31) - . .
GreenNDVI 0.527 0.571 -0.524

*%

(* : signification level 5%, **: signification level 1%)
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