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Studies on the Leaf Color and Absorbance
in Visible Range of Rice Plant

Kyeong Bae Park* and Rae Kyeong Park**

ABSTRACT

The rice leaf color, which was one of main factors to determine application time of fertilizers, was analyzed
in visible region, while the distinction of photosynthetic pigments controlling the rice leaf color was separated
by T.L.C.

The light absorption peaks of ethyl ether extracts of rice leaf blades were occurred in 413, 432, 453 and
662nm. Especially, the maximal light absorption was 432nm in blue and 662nm in red region,

The both light absorption ratios (blue to red region) was not greatly different among rice eco-types, whereas
decreasing tendency in increased fertilization was observed.

There was a significant negative correlation between the both light absorption ratios and the values of color
chart, and the content of chlorophyll in rice leaf blades,

The composition ratio of chorophyll was larger than that of carotenoid at heading stage, and the carotenoid
was larger than the chlorophyll at 30 days after heading.

The composition ratio of chlorophyll among photosynthetic pigments according to rice eco-types, Japonica
x Indica cultivars were larger than Japonica cultivars at heading stage, and Japonica cultivars were larger than

Japonica x Indica cultivars at 30 days after heading, while carotene was vice versa.
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Fig. 1. Absorption spectra of ethyl ether extra-
cts of rice leaf blades.
A: N-P205-K;0=0-0-0(kg./ 10a),
B: N-P,05-K;0=15-11~13,
C: N“PzOs"K20=25_15-18.

Table 1. Values of color chart and content of total chlorophyll of rice leaf blades at maximum

tiller number stage.

Value of color chart

Content of total

Cultivars a-mn chlorophyll (mg /F. w.g.)
A B C A B C

Milyang 23 35 5.0 6.5 1.51 2.50 3.10
Gayabyeo 3.0 4.3 5.8 2.05 2.73 317
Samgangbyeo 3.9 4.9 5.9 2.23 2.57 2.99
Taebaegbyeo 36 4.8 5.6 2.02 2.78 2.99
Singwangbyeo 2.9 4.6 5.1 1.70 2.21 2.46
Mean 34 4.8 58 1.90 2.56 2.94
Sangpoongbyeo 2.8 4.0 4.5 1.75 2.19 2.97
Dongjinbyeo 2.8 39 4.4 1.55 2.23 315
Nagdongbyeo 2.5 4.4 45 178 218 2.58
Seomjinbyeo 3.0 45 4.5 1.69 2.26 2.44
Samnambyeo 33 4.4 4.6 1.74 2.03 2.33
Mean 2.9 42 4.5 1.70 2.18 2.69

A: N-P,05~K,0=0-0-0(kg/10a),
C: N"PzOs"KzO=25‘_15_18

B: N‘PzOs“Kz(): 15-11-13
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Table 2. Absorbance ratio of blue to red regions of ethyl ether extracts of rice leaf blades at
maximum tiller number stage.

432/ 662 nm 453,/ 662 nm 413,/ 662 nm
Cultivars
A B C A B C A B C

Milyang 23 1.91 1.83 1.64 1.29 1.25 1.22 1.55 1.47 1.39
Gayabyeo 2.07 1.79 1.73 1.38 1.30 1.27 1.55 1.46 1.43
Samganghbyeo 1.89 1.79 1.57 1.29 1.28 1.22 1.53 1.48 1.38
Taebaegbyeo 1.94 1.86 1.78 1.29 1.24 1.25 1.52 1.53 1.46
Singwangbyeo 2.26 2.16 2.05 1.40 1.29 1.28 1.66 1.50 1.52

Mean 2.01 1.89 1.75 1.33 1.27 1.25 1.56 1.49 1.44
Sangpoongbyeo 2.20 1.94 1.68 1.37 1.27 1.23 1.67 1.53 1.43
Dongjinbyeo 2.10 1.90 1.75 1.32 1.26 1.23 1.63 1.52 1.44
Nagdongbyeo 2.27 2.11 1.84 143 1.29 1.28 1.63 1.48 1.46
Seomjinbyeo 1.90 1.88 1.84 1.31 1.20 1.24 1.55 1.51 1.50
Samnambyeo 2.13 2.01 1.90 1.33 1.25 1.24 1.64 1.55 1.52

Mean 212 1.97 1.80 1.35 1.25 1.24 1.62 1.52 1.47
A N-P205-K;0=0-0-0Ckg, 10a) B: N-P:0;-K,0=15-11-13

C: N‘P205°K20225_15_18
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Fig. 3. Absorbance curves by densitometer on si-
lica gel plate of rice leaf blade extracts.

Table 3. The composition ratio of photosynthetic pigments at heading stage and 30 days after

heading.
430 nm 625 nm
Stage Cultivars
: Xan. Lu Chl.b Chl.a Pheo. Car. Chl.b Chl.a Pheo.
Milyang 23 9 12 19 26 26 8 26 31 43
Gayabyeo 4 11 20 29 27 9 24 33 43
Samgangbyeo 12 16 17 26 26 3 24 34 42
Taebaegbyeo 11 15 15 26 25 8 27 34 39
Singwangbyeo 6 12 19 30 28 5 25 35 40
. Mean 8 13 18 28 26 7 25 33 42
Heading
stage Sangpoongbyeo 8 12 19 18 36 7 23 28 49
Dongjinbyeo 11 14 15 11 41 8 25 26 49
Nagdongbyeo 6 9 17 17 37 14 22 32 46
Seomjinbyeo 6 14 22 19 33 6 27 24 49
Samnambyeo 10 10 17 18 35 10 26 23 51
Mean 8 12 18 17 36 9 25 26 49
Milyang 23 7 28 13 12 21 19 35 15 50
Gayabyeo 7 32 14 8 23 16 31 4 65
Samgangbyeo 6 30 8 11 25 20 27 11 62
Taebaegbyeo 6 35 12 8 23 16 35 7 58
Singwangbyeo 7 27 13 10 25 18 34 15 51
30 days Mean 7 30 12 10 23 18 33 10 57
after
heading Sangpoongbyeo 17 20 16 17 17 13 33 33 34
Dongjinbyeo 13 25 9 14 24 15 30 25 45
Nagdongbyeo 13 25 9 12 28 13 26 22 52
Seomjinbyeo 13 18 13 15 26 15 33 27 40
Samnambyeo 13 24 13 15 23 12 29 29 42
Mean 14 22 12 15 24 13 30 27 43
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