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The yield estimation research of japonica in northeast China at leaf scale
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(1.College of Information and Electrical Engineering, Shenyang Agricultural University, Shenyang 110161, China; 2.Agricultural Informatization Engi-
neering Technology Center in Liaoning Province, Shenyang 110161, China)

Abstract: Estimating rice yield timely and accurately is an important part of modern agriculture research and is also
significant in food policy formulation. The study used normalized difference vegetation index and photochemical reflectance

index of japonica rice leaf in test area to estimate rice yield. Yield estimation models were made, which based on NDVI and

PRI data from June to September, 2015. The range of the

Y #5 B #1:2016-05-04 correlation coefficients ( R?) of one-variable linear model
EEWA : FAE B ITRIIUH (2016YFD020060307) s ALET hepween yield and NDVI, PRI was 0.455-0.581 and 0. 369 -

AR E S AR 5T PO TR R R -
AR 3 5 AR BT LT B BT B 0.709. The estimation accuracy monthly was 96.36% and

(2015)
. . ] ) . 96. 68% , respectively. The range of the correlation coefficients
EEEN D AL(1989-) I RN, B, ARl , ) _ )
54k R W50, (Tel) 15040165263; ( E-mail ) (R”) of two-variable linear model between yield and NDVI, PRI
1057934411@ qq.com was 0. 655-0. 784 and the estimation accuracy was 97. 26%.The
BIRAEE . BEEF, (Tel) 13700031971 ; ( E-mail ) sncel @ 163. correlation coefficients of yield model between accumulated ND-
com

VI and PRI of different months and japonica rice yield arranged
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from 0. 765 to 0. 949 and the accuracy was all above 97. 48%.The best model was the composite yield estimation model u-
sing the NDVI and PRI cumulative sum( CUSUM) of three months, June, August and September, its R*was 0. 949 and the

estimation accuracy was 98. 82% , which could be used as a reference model of japonica rice yield estimation.
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Fig.2 Scatter diagram of NDVI, PRI and yield
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Table 1 Regression analysis of NDVI, PRI and yield

A [ ) A A R? F Sig
6 H y=13.676x-9.436 0.538 10.312  0.015
y=55.698:-5.144 0.396 6.249  0.041
y=10.692x+38.203z-11.356 0.719 11.230  0.009
7H  y=9.254x-6.004 0.455 7.698  0.028
¥=9.943z-0.139 0.589 12.481  0.010
y=5.101x+7.147z-3.670 0.655 8.956  0.016
8 H y=11.713x-7.348 0.459 7775 0.027
y=9.0272+0.142 0.521 9.702  0.017
y=8.039x+6.630z—5.344 0.717 11.136  0.010
9H y=6.365x-3.182 0.581 12.090  0.010
y=5.140z+0.536 0.709 20.490  0.003
y=5.292x+3.603z-2.783 0.784 14.006  0.004
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Table 2 Binary regression analysis of NDVI accumulation, PRI ac-

cumulation and yield

JERV myEE: & R? F Sig
6 HTH y=4.166x+5.579:-6.571 0.765 14025  0.005
6H.8H y=5.018x+5.542:-7.526 0797 16680  0.004
6 H9H y=2.445x+9.599:-4.236 0.878 29.833  0.001
7THS8H y=3.183x+4.075:-4.514 0.797 16718  0.004
TH9H y=1.695x+5.325:-2.442 0.830  20.537  0.002
8HI9A y=3.160x+4.391z-4.096 0943 67.502 0
6 HTH8H  y=2662+3.579:-6.069 0.837 21467  0.002
6 ATHI9H  y=1.583x+4.7472-3.899 0864 26494  0.001
6 8H9H y=2341x+4.255-5.205 0949  75.137 0
TH8HI9H  y=1742+3.243:-3.640 0.906  39.405 0
g E JH8H . y=1.499x+3.063:-4.549 0919 46474 0
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Table 3 Contrast test of regression statistical model

-4y 4 %ot
A o] P A HorR%E

(%)
6 H y=13.676x-9.436 3.54
6 H y=55.698z-5.144 3.53
6 H y=10.692x+38.203z-11.356 2.76
7H y=9.254x—6.004 3.84
7H ¥=9.943z-0.139 3.36
7H y=5.101x+7.1472-3.670 3.01
8 H y=11.713x-7.348 3.83
8 H y=9.027z+0.142 3.60
8 A y=8.039x+6.6302—5.344 2.77
9 H y=6.365x-3.182 3.37
9H ¥=5.140z+0.536 2.81
9H y=5.292x+3.6032-2.783 2.42
6 H.7H y=4.166x+5.579:-6.571 2.52
6H 8H y=5.018x+5.542:-7.526 2.35
6 H9A y=2.445x+9.5992-4.236 1.82
7THS8A y=3.183x+4.075z-4.514 2.34
THO9AH y=1.695x+5.325z-2.442 2.15
8H.9H y=3.160x+4.3912-4.096 1.24
6 7THAB8H y=2.662x+3.579z-6.069 2.10
6 H7H9AH y=1.583x+4.747z-3.899 1.92
6 H8H9A y=2.341x+4.255z-5.205 1.18
TH8HYH y=1.742x+3.243z-3.640 1.60
6 H7THB8H9H  y=1.499x+3.0632-4.549 1.48
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