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ABSTRACT

This study applied grey system theory to

analyze the relationship between agronomic

characters and satellite remote sensing

normalized difference vegetation index (NDVI) of

paddy rice during vegetative stage. The results of

grey relational analysis indicated that plant height,

tiller number, leaf nitrogen content (%, DW), tiller

water content, leaf fresh weight and total water

content (%, FW) took the 1st, 2nd, 3rd, 4th, 5th, and

6th place of proportionality, respectively. Leaf,

total and tiller nitrogen contents (g), tiller fresh

weight, total and tiller dry weights were the last

six items in the order, i.e., these parameters took

the 13th, 14th, 15th, 16th, 17th and 18th place of

proportionality, respectively. Other agronomic

characters were located between them. Results

suggest that different agronomic characters of
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paddy rice make different contribution to satellite

NDVI during vegetative stage. Plant height, tiller

number, and water content play a more important

role while dry weight of tissues is relatively less

important. Results from regression and grey

relational analyses are also compared and

discussed.

Key words: Paddy rice, Vegetative stage,

Agronomic characters, Satellite

remote sensing, Vegetation index,

Grey relational analysis, NDVI.
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Table 1.Change of the major agronomic characters of paddy rice during vegetation stage.

Days after transplanting
Agronomic character

36 55 69

Plant height (cm hill -1) 35.83* 58.10 81.65

Tiller No. (tillers hill -1) 7.41 10.25 10.88

Leaf area index 1.53 7.30 9.66

Leaf fresh weight (g hill -1) 40.04 80.20 100.19

Culm fresh weight (g hill -1) 20.46 178.11 278.71

Total fresh weight (g hill -1) 60.50 258.31 415.71

Leaf dry weight (g hill -1) 4.96 23.62 30.29

Culm dry weight (g hill -1) 4.06 28.09 56.41

Total dry weight (g hill -1) 9.03 51.71 100.10

Percent of leaf nitrogen content (� , DW) 1.88 2.53 2.18

Percent of culm nitrogen content (� , DW) 1.46 1.37 0.86

Percent of total nitrogen content (� , DW) 1.69 1.90 1.27

Percent of leaf water content (� , FW) 87.60 70.55 69.77

Percent of culm water content (� , FW) 80.14 84.23 79.76

Percent of total water content (� , FW) 85.08 79.98 75.92

Leaf nitrogen content (g hill -1) 0.09 0.60 0.66

Culm nitrogen content (g hill -1) 0.06 0.39 0.49

Total nitrogen content (g hill -1) 0.15 0.98 1.27

*Only mean values of agronomic characters were shown since grey relational analysis requires them.



水稻農藝性狀與衛星遙測植生指數 203

Fig. 1. Change of NDVI of paddy rice monitored by multiple SPOT satellite imageries, taken on 8/7 (A), 8/20 (B),

9/28 (C), and 10/11 (D) in 2000.
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Fig. 2. Change of satellite remote sensing NDVI of

paddy rice during vegetative stage. Arrows

indicate the days, equivalent to 36, 55 and 69

days after rice transplanting, interpolated

after regression.
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Table 2.Regression coefficient, value and order of grey relation analysis between agronomic characters and

satellite remote sensing NDVI of paddy rice during vegetation stage.

Agronomic character Grey relational analysis
R2

Grey value Grey order

Plant height (cm hill -1) 0.997 0.963 1

Tiller No. (tillers hill -1) 0.747 0.923 2

Leaf area index 0.991 0.733 12

Leaf fresh weight (g hill -1) 0.998 0.860 5

Culm fresh weight (g hill -1) 0.999 0.705 16

Total fresh weight (g hill -1) 0.994 0.751 10

Leaf dry weight (g hill -1) 0.984 0.733 11

Culm dry weight (g hill -1) 0.965 0.687 18

Total dry weight (g hill -1) 0.969 0.701 17

Percent of leaf nitrogen content (� , DW) 0.338 0.875 3

Percent of culm nitrogen content (� , DW) 0.745 0.752 9

Percent of total nitrogen content (� , DW) 0.295 0.776 8

Percent of leaf water content (� , FW) 0.887 0.791 7

Percent of culm water content (� , FW) 0.004 0.875 4

Percent of total water content (� , FW) 0.994 0.836 6

Leaf nitrogen content (g hill -1) 0.920 0.711 13

Culm nitrogen content (g hill -1) 0.975 0.710 15

Total nitrogen content (g hill -1) 0.983 0.710 14
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