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Fig 1. The grain yield map of field no. 78, 84, 85 and 86 of the 2" crop of 1999.
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Table 1. Grain yields of experimental plots harvested from of the 1% and 2" crop of 2000.

@1" crop of 2000 Unit * kg/ha

Field No. 43 78 86 &5 &4 81
Avg. IR 7168 8347 7851 7961 8164
Max. o84 10528 10790 11425 10758 10363
Min. 5001 5222 5289 5852 4967 5939

(b) 2™ crop of 2000 Unit * kg/ha
Field No. 43 78 86 &5 &4 &l
Avg. 6440 6337 7372 6613 7152 6327
Max. 7327 8482 8377 7475 8059 7536

Min. 5851 4217 6086 5797 5047 4876
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Fig. 2.The grain yield map of field no. 43, 78, 81, 85 and 86 of the 1%t crop of 2000.
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Fig 3. Crops cultivated in the field of precision farming experiments prior to the 1% rice

cropping season of 2000.
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K2, J\TIVFE—WIRElE D BEm itk o BBt Ra & -
Table 2. The nutrition contents of rice plants measured at the maximum tillering stage of the 1
crop of 2000.

FeldNo. N P K Ca Mg Fe Mn Cu /n B Yield

% ppm ton/ha
38 188 032 214 025 017 g7 721 673 338 332 572

9% 365 043 309 02 019 30 338 740 326 365 447
42 211 032 209 025 018 91 679 558 326 332 709
43 232039 265 027 021 9 84 733 340 354 594
4 182 036 237 024 017 101 756 666 350 345 659
75 203 038 232 028 018 117 667 543 369 354 587
76 174 038 264 023 017 101 708 439 317 344 625
77 174 036 230 023 017 g7 705 532 330 407 674
8 L79 037 239 023 018 82 91 683 354 36/ 666
9 182 039 239 025 021 71 620 671 3710 354 597
80 159 034 219 021 017 75 54 564 348 336 6.14
81 166 038 240 023 018 76 736 547 350 347 656
82 220 041 271 023 017 123 662 668 349 367 631
83 16l 039 238 025 019 81 612 550 347 354 655
84 167 037 219 02 017 77 580 439 330 35 676
85 165 039 228 025 018 g2 1140 593 383 388 643
86 166 037 218 02 017 75 725 393 329 336 673
87 203 043 293 026 023 97 o4 681 410 346 568
88 155 036 226 02 018 80 617 467 354 312 625
Y 164 038 242 027 020 9 1219 601 421 365 637
Mean 191 038 242 025 018 100 725 587 352 353 625

ok 250 020 1823 020 0.5 70-300 20-2500 630 27 3.4-10
Critical

* The transplanting time was delayed, about 2 weeks for the experimental plot No. 39.
** Tanaka and Yoshida, 1970.
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Table 3. The nutrition contents of rice plants measured at the maximum tillering

stage of the2" crop of 2000.

FeldNo. N P K Ca Mg

Fe Mn Cu 7n B Yield

Yo
43 301 033 273 0.27 0.19
78 2.87 032 271 027 021
81 2.84 032 299 027 020
&4 270 0.32 313 025 0.19
85 258 032 326 024 0.19
86 275 0.34 339 022 0.18

ppm ton/ha
335 366 340 386 490 593
290 320 423 345 5.39 548
315 393 413 397 5.18 5.74
281 318 420 338 482 642
224 386 500 331 419 634
245 369 423 369 502 6.40

Mean 279 0.32 305 0.26 0.19

282 359 42 36.1 5.02 6.05

*Critical -~ 2.50 020 1823 020 0.15

Conc.

70-300  20-2500 6-30 27

3.4-10

* Tanaka and Yoshida, 1970.
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Table 4. The correlation coefficient matrix of nutrition contents and rice yields at the

maximum tillering stage of the 1%t crop of 2000.

P K Ca Mg Fe Mn Cu Zn B Na Yield
N 03 064 004 033 087 03 051 006 027 041 047
P 060 017 06 038 009 035 054 035 008 -024%
K 006 055 061 000 051 027 025 004 0d0%
Ca 047 011 019 003 024 004 046 0.0
Mg 014 019 053 06 029 020 02
Fe 040 034 008 016 034 S
Mn 016 04 024 013 026
@ 037 027 006 029
Zn 021 006 00
B 013 0
Na 023

* Significant at 5 % level * ** Significant at 1 % level .
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Table 5. The correlation coefficient matrix of nutrition contents and rice yields at the

maximum tillering stage of the 2" crop of 2000.

P K Ca Mg Fe Mn Cu Zn B Na  Yield
N 062 035 039 058 037 -002 023 052 031 040  -0.51%*
P 042 028 032 003 00 024 027 000 025 -016
K 077 038 045 014 046 017 024 08 049
Ca 066 046 001 027 029 036 074 037
Mg 014 007 017 023 058 053 053
Fe 018 036 035 018 047 -027
Mn 022 032 012 020 008
Cu 035 005 038 005
Zn 038 019 -025
B 038 048
Na 0.57#*

* Significant at 5 % level ; ** Significant at 1 % level.
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[ D The Relationships between Rice Yield
Variability with crop Nutrients on
Precision Agriculture
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Department of Agricultural Chemistry, Taiwan Agricultural Research Institute,
Wufeng, Taichung Hsien 413, Taiwan ROC

E-mail:ahchang@wufeng.tari.gov.tw
ABSTRACT

Paddy rice is the main crop for the study. The experiment field of precision
agriculture is located at Taiwan Agricultural Research Institute Experimental
Farm. We have analyzed and evaluated the rice nutrient spatial distribution and
the soil variation of the experiment farm. Geo-statistic software and GIS were
applied to map detailed plant nutrient distribution map of experiment fields. The
rice yields and plant nutrition data were analyzed by co-kringing method to find
the best relationship of rice nutrient and crop yields. For precision agriculture,
efficient and accurate methods for assessing the spatial variability of rice
nutrient, and relating it to yield quantity and quality component, must be
developed and utilized in order to build the relationships between plant nutrient

and growth variability.

Key words: Precision agriculture, Plant nutrition, Fertility management.



