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Table 1. Name and source of 50 tested japonica rice varieties

Variety name Chinese name Source Variety name Chinese name Source
1 Chianan 4 AR - Taiwan 26 Taikeng Glutinous 5  Z % 5 5% Taiwan
2 Chianungyu 2574 ERF2574% Taiwan 27 Tainung 34 ZE 4R Taiwan
3 Haulien 18 TCE 18 5% Taiwan 28 Tainung 45 ZEASHE Taiwan
4 Hsinchu 52 Fr525% Taiwan 29 Tainung 61 ZE615R Taiwan
5 Hsinchu 62 #1762 5% Taiwan 30 Tainung 67 ZE6TR Taiwan
6 Hsinchu 64 645k Taiwan 31 Tainung 68 HHE 685 Taiwan
7 Hualienkang 12 TCHEHE 1255 Taiwan 32 Taipei 12 21255 Taiwan
8 Kaohsiung 139 A 139 5% Taiwan 33 Taipei 173 =21t 17358 Taiwan
9 Kaohsiung 142 fE it 142 5% Taiwan 34 Taipei 191 2k 191 5% Taiwan
10 Kaohsiung 6 B 6 5% Taiwan 35 Taitung 26 EH265% Taiwan
11 Kaohsiung 20 =20 5% Taiwan 36 Hokuriku 100 1tBE 100 Japan
12 Kaohsiung 64 Tt 64 5% Taiwan 37 Kinmaze <82 e L Japan
13 Nungyu 1342 ZEEH 13425% Taiwan 38 Koshihikari R Japan
14 Taichung 65 26558 Taiwan 39 Nohrin 33 B 3358 Japan
15 Tachung 190 219058 Taiwan 40 Nohrin 37 B 3THE Japan
16 Taichung Native | ZEHTER 15 Taiwan 41 Nohrin 41 ka1 5% Japan
17 Taikeng 1 At Taiwan 42 Nohrin 46 BEika65% Japan
18 Taikeng 2 BE29% Taiwan 43 Oho-ina Kia Japan
19 Taikeng 4 ER 45 Taiwan 44 Reinei gLl Japan
20 Taikeng 5 EH S5 Taiwan 45 Tadorokiwase mAER Japan
21 Taikeng 6 ETH 6k Taiwan 46 Tareho s L Japan
22 ‘Taikeng 8 BT Taiwan 47 Waiseito MR Japan
23 Taikeng 9 o5k Taiwan 48 Wasenishiki BA Japan
24 Taikeng 10 ZH 1058 Taiwan 49 Balilin Philippine
25 Taikeng 13 ZE135% Taiwan 50 Malaigit Pirurutong Philippine

B2 H AR EE i BE B (range) ~ fZHE(RZ (standard deviation) ~ BHEREY (coefficient of
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Table 2. Estimated leaf area coefficients from predictive models (K., K.), measured total leaf area per plant (TLAm) and leaf

shape index (W/L) for 50 japonica rice varieties

Variety * - Kiw CV(%) K. CV (%) TLAm CV(%) W/L CV(%)
1 0.703 1.05 0.944 2.24 1242.3 13.40 0.042 33.36
0.688 0.63 0.863 3.43 1586.9 14.15 0.039 36.38
3 0.726 + 1.05 1.182 4.30 1254.1 41.16 0.036 25.72
4 0.686 1.61 0.892 4.53 1613.8 23.67 0.037 31.85
5 0.698 0.52 0.959 4.65 2047.7 10.49 0.037 34.71
6 0.701 0.50 0.830 2.86 1755.8 4.44 0.036 35.56
7 0.689 1.40 0.922 5.26 1271.1 16.85 0.040 31.78
8 0.712 1.41 0.800 4.26 1041.8 18.99 0.040 26.76
9 0.694 1.30 0.857 3.48 1814.7 13.18 0.039 38.55
10 0.707 1.49 0.961 2.60 1560.3 11.89 0.039 37.06
11 0.710 1.28 0.910 3.59 1830.3 24.14 0.036 32.18
12 0.690 1.14 0.912 1.59 1387.9 14.30 0.039 3228
13 0.704 0.92 0.804 4.65 420.6 52.42 0.023 20.86
14 0.699 0.40 0.816 1.74 1224.8 24.36 0.037 28.65
15 0.696 2.25 0.823 6.24 1300.5 27.72 0.043 34.82
16 0.724 0.99 0.811 1.37 841.0 5.90 - 0.038 43.10
17 0.688 1.01 0.836 2.47 1250.0 11.15 0.045 25.99
18 0.686 0.46 0.933 4.20 2078.3 9.13 0.037 29.79
19 0.711 0.76 0.925 1.80 1851.1 8.66 0.045 33.39
20 0.690 1.60 0.812 4.46 1580.7 11.35 0.036 33.21
21 0.700 1.38 0.970 3.61 2417.8 19.09 0.038 30.48
22 0.710 1.11 0.966 0.83 1452.9 17.38 0.040 31.23
23 0.727 0.69 1.050 1.85 2104.2 11.04 0.042 35.47
24 0.712 1.02 0.941 3.00 1277.8 13.30 0.038 35.02
25 0.719 1.33 0.952 5.73 1218.0 22.33 0.042 33.83
26 0.704 0.78 0.817 1.55 857.2 15.18 0.044 26.28
27 0.713 0.32 0.736 2.69 1686.8 533 0.036 31.49
28 0.699 1.02 0.884 2.86 1258.2 21.64 0.041 26.57
29 0.708 0.85 0.951 3.40 1787.7 12.06 0.040 33.21
30 0.713 1.36 0.869 2.67 867.8 7.52 0.044 34.96
31 0.671 0.88 0.796 3.22 1564.1 7.47 0.039 28.19
32 0.667 3.23 0.876 3.31 1408.4 15.58 0.039 33.48
33 0.713 1.63 1.065 2.17 1553.5 12.84 0.045 31.25
34 0.707 0.70 0.940 5.65 1694.7 1471~ 0.036 27.11
35 0.693 0.76 0.924 1.61 1037.1 8.92 0.035 32.93
36 0.722 1.40 0.739 0.77 772.7 13.08 0.049 25.07
37 0.678 1.72 0.783 2.30 1819.1 12.51 0.040 24.87
38 0.704 1.95 0.708 1.99 889.6 7.60 0.040 24.43
39 0.760 3.59 0.802 3.72 456.1 9.89 0.056 32.41
40 0.745 0.74 0.895 1.09 738.0 30.47 0.066 22.29
41 0.715 0.62 1.109 2.61 2177.4 29.13 0.037 39.18
42 0.693 1.42 0.701 3.81 1060.5 8.48 0.039 34.40
43 0.681 1.10 0.895 2.98 1569.1 10.23 0.045 29.42
44 0.726 1.31 0.965 3.27 1698.3 24.75 0.045 26.66
45 0.677 1.91 0.734 2.81 1659.7 8.27 0.038 33.65
46 0.691 0.98 0.916 5.67 1668.4 13.19 0.041 41.25
47 0.778 0.85 1.060 3.67 680.2 33.52 0.073 20.14
48 0.761 2.35 0.767 3.43 723.8 25.90 0.048 20.83
49 0.746 1.40 1.067 5.06 974.2 12.96 0.059 23.33
50 0.724 1.31 0.683 4.28 701.3 25.08 0.027 42.84

“ see Table 1.

* coefficient of variation.
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Fig. 1. Distribution of the K. coefficient for estimating leaf area of japonica rice from (A) all, (B) Taiwanese, and (C) introduced

varieties. (Histogram for observed frequency distribution, and fitted curve for expected normal distribution; *, **:

significant at 5 and 1% level under the test of hypothesis)
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Fig. 2. Distribution of the K, coefficient for estimating leaf area of japonica rice from (A) all, (B) Taiwanese, and (C) introduced

significant at 5 and 1% level under the test of hypothesis)

varieties. (Histogram for observed frequency distribution, and fitted curve for expected normal distribution; *, **:
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Fig. 3. Distribution of the leaf shape index W/L for estimating leaf area of japonica rice from (A) all, (B) Taiwanese, and (C)

introduced varieties. (Histogram for observed frequency distribution, and fitted curve for expected normal distribution; *,

**: significant at 5 and 1% level under the test of hypothesis)
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Fig. 4. Relationship between the K. coefficient and leaf shape (W/L) of japonica rice from (A) Taiwanese, and (B) introduced

varieties.
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Fig. 5. Relationship between the K, coefficient and leaf shape (W/L) of japonica rice from (A) Taiwanese, and (B) introduced

varieties.
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Table 3. Accuracy of predicting total leaf area per plant for 11 Taiwanese japonica rice varieties using the common K.

coefficient (0.7)

Variety no. * Name TLAmM' (cm’) TLAe" (cm®) MD" (cm®) MPD" (%)
6 Hsinchu 64 1599.0 1618.9 29.9 1.89
7 Hualienkang 12 2294.4 2320.1 37.7 1.67
8 Kaohsiung 139 2011.0 2100.9 89.9 4.40

12 Kaohsiung 64 2118.4 2217.0 98.7 4.61
22 Taikeng 8 1879.8 1839.3 47.0 2.52
23 Taikeng 9 2266.6 2247.9 107.1 4.77
24 Taikeng 10 1953.1 1903.1 54.2 2.57
26 Taikeng Glutinous 5 1785.4 1762.0 28.8 1.64
27 Tainung 34 17159 1714.6 18.9 1.14
30 Tainung 67 2116.0 2071.2 61.4 2.91
33 Taipei 173 1873.9 1941.3 67.9 3.35

* corresponding to the variety no. in Table 1.

’ TLAm= measured total leaf area per plant.

* TLAe= estimated total leaf area per plant from predictive model.
* MD= mean deviation.

" MPD= mean percentage of deviation.
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Genotypic Variation in Coefficients for Estimating
Leaf Area of Rice '

Lit-Fu Chan’, Meng-Li Wei’, Chun-Tang Lu’ and Hsiu-Ying Lu’

Summary

Leaf area of rice plant can be rapidly estimated by the non-destructive measurement of _feaf dimensions.
A coefficient of Ki.w is required when the product of leaf length (L) and maximum width (W) are used for the
measurement. Furthermore, the coefficient of K, multiplied by leaf length alone can also be used to estimate
the area of both expanded and non-expanded leaves. The objective of this study was to investigate the
genotypic variation 'of these coefficients for estimating leaf area in rice. In the first experiment carried out in
1999, 50 japonica rice varieties (including 35 varieties bred in Taiwan and 15 collected from other origins)
were used as materials. The distribution of K coefficients is normal for either Taiwanese or introduced
varieties tested. However, the genotypic variation of K coefficients of Taiwanese varieties was smaller than
that of introduced varieties. For Taiwanese varieties, the average Ki.w was 0.70 = 0.01 and K; was 0.90 £ 0.09;
while those of introduced varieties were 0.72 = 0.03 and 0.86 + 0.14, respectively. The genotypic variation of
Ko was smaller than that of K;. A positive correlation between K coefficients and leaf shape (ratio of W/L)
was observed. However, the K values were not significantly affected by leaf shape for Taiwanese varieties
since the W/L ratio of all varieties was close to 0.04. An overall average Kiw value of 0.70 was therefore
derived to predict leaf area of Taiwanese japonica rice varieties irrespective of the genotype considered. To
test the prediction accuracy of this common Ki,w, 11 randomly selected rice varieties were used as materials in
a second experiment carried out in 2000. The results showed that all the difference between the estimated and
measured leaf area was less than 5 per cent.

Key words : Rice, Leaf area, Genotypic variation, Distribution test, Leaf shape.
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