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Table 1. Comparison of the radiation use efficiency (RUE) and water use efficiency (WUE) among 14 rice cultivars

under different temperature treatments

RUE WUE
Rice cultivar 35C 25C 35°C/25°C(%) 35C 25C 35°C/25°C(%)
IR8 10.16 £0.38* 15.4520.30 65.76 2.41%0.12 4.1210.32 58.50
IR36 8.07 £0.40 16.04£0.35 50.31 3.30£0.32 4.1340.19 79.90
IR72 8.421£0.30 15.9310.34 52.86 3.3120.20 4.85%0.09 68.25
Taichung sen No.1 ~ 7.98 £0.46 17.65£0.25 45.21 2.39+0.25 4.38+0.31 54.56
Taichung sen No.10  9.51 £0.35 16.01£0.23 59.40 2.54%0.16 3.9610.46 64.14
Taichung sen No.17 9.07 £0.41 16.35£0.23 55.47 2.8010.31 4.4310.47 63.21
Tung Lu No.3 9.87£0.35 17.35%0.38 56.89 3.18%0.44 4.2310.41 75.18
Taikeng No.8 11.99 £0.22 15.9140.19 75.36 2.5710.34 3.45£0.45 74.49
Taikeng No.9 10.11 £0.23 16.5210.16 61.20 2.4010.41 4.05%0.32 59.26
Tainung No.67 8.92 £0.36 15.1010.12 59.07 2.54140.10 3.90£0.29 65.13
Tainung No.71 8.3110.12 12.40%0.22 67.02 2.78%0.31 3.58+0.38 77.65
CICAS 13.60 £0.35 15.0240.34 90.55 3.18%0.35 3.7910.40 83.91
LEMONT 10.16 £0.40 17.9240.35 56.70 2.98%0.43 4.17£0.31 71.46
Milyang 23 8.93 £0.27 13.8810.32 64.34 2.4310.18 3.75£0.39 64.80

* Each value represents the meantS.E.
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Table 2. Comparison of the radiation use efficiency (RUE) and water use efficiency (WUE) among 14 rice cultivars

under different CO, concentration treatments

RUE WUE
1000 ppm/ 1000 ppm/
Rice cultivar 1000 ppm 400 ppm 400 ppm (%) 1000 ppm 400 ppm 400 ppm (%)
IR8 20.12%1.05 14.4140.30 139.62 5.43%1.52 2.90£0.69 187.24
IR36 17.7810.62 15.15%0.35 117.36 4.85%1.07 2.8610.29 169.58
IR72 23.0410.64 14.7310.34 156.42 5.39%1.16 2.95+0.43 182.71
Taichung sen No.1 ~ 18.7410.75 16.2310.25 115.47 3.99+1.73 2.4810.26 160.89
Taichung sen No.10  22.65%£1.00 15.61£0.23 145.10 4.86%1.44 3.5240.85 138.07
Taichung sen No.17  20.00£0.86 16.2510.23 123.08 4.8510.98 2.9910.95 162.21
Tung Lu No.3 19.5040.48 16.0310.38 121.65 5.16%1.46 3.0140.40 171.43
Taikeng No.8 17.4610.82 15.7240.19 111.07 6.0011.72 3.8810.32 154.64
Taikeng No.9 20.02+0.57 16.4910.16 121.41 4.60%1.56 3.1610.29 145.57
Tainung No.67 21.1610.60 16.1810.12 130.78 5.48%1.45 3.4310.44 159.77
Tainung No.71 17.7410.84 14.4410.22 122.85 4.72%1.13 2.98£0.60 158.39
CICAS 26.8511.08 15.7810.34 170.15 5.8511.36 3.3310.33 175.68
LEMONT 23.6110.90 16.92+0.35 139.54 5.48%1.35 3.8610.33 141.97
Milyang 23 19.65%1.10 13.6310.32 144.17 4.51£1.00 2.7610.68 163.41
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Table 3. Comparison of the radiation use efficiency (RUE) and water use efficiency (WUE) among 14 rice cultivars
under drought treatments

RUE WUE
Rice cultivar Drought Control % of control Drought Control % of control
IR8 6.6611.10 13.5240.33 49.26 6.29%1.18 4.2610.65 147.65
IR36 7.9310.64 14.0710.53 56.36 5.1240.93 4.58%0.25 111.79
IR72 7.8611.48 13.6810.45 57.46 6.6010.65 5.06£0.26 130.43
Taichung sen No.1 7.4411.66 16.17£0.64 46.01 5.2611.12 4.28%0.57 122.90
Taichung sen No.10 8.91£0.99 17.47+0.19 51.00 7.4310.70 6.65£0.79 111.73
Taichung sen No.17 6.71£1.06 15.4210.08 43.51 7.8610.77 5.6710.93 138.62
Tung Lu No.3 8.66%0.80 12.90+0.38 67.13 7.42%+1.38 6.11£0.38 121.44
Taikeng No.8 4.41%1.46 13.54£0.61 32.57 5.8910.80 4.6610.44 126.39
Taikeng No.9 5.58+1.89 14.3910.65 38.78 4.6810.66 3.98%0.40 117.59
Tainung No.67 6.55%1.22 16.4510.53 39.82 5.65%0.99 4.38%0.37 129.00
Tainung No.71 4.67+1.25 11.4010.80 40.96 4.3710.73 4.0010.69 109.25
CICAS 8.02t1.61 15.89£0.04 50.47 5.1740.30 5.6810.81 91.02
LEMONT 7.49%£1.37 12.6310.13 59.30 5.80%£1.53 5.2410.42 110.69
Milyang 23 7.00£1.30 16.8210.54 41.62 5.5910.58 4.1910.51 133.41
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Fig. 1. Comparison of the radiation- and water- use efficiency of two rice varieties Tainung No.67 and Taichung sen

No. 10, among different temperature scales under 1000 ppm and 400 ppm CO, concentration treatments.
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Fig. 2. Comparison of the radiation- and water- use efficiency of two rice varieties Tainung No.67 and Taichung sen
No.10, among different CO, concentration scales under 25°Cand 30°C treatments.
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Fig. 3. Comparison of the radiation- and water- use efficiency of two rice varieties Tainung No.67 and Taichung sen

No.10, among the days after water withholding under 1000 ppm and 400 ppm CO, concentration treatments.
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Table 3. Comparison of the radiation use efficiency (RUE) and water use efficiency (WUE) among 14 rice cultivars

under stress (high temperature, high CO, concentration and drought) treatments.

RUE WUE
Rice cultivar Stress Control % of control Stress Control % of control
IR8 9.38%0.93 13.52%0.33 69.37 5.21%1.11 4.26%0.65 122.30
IR36 8.93%0.76 14.07+0.53 63.46 5.341£0.82 4.58+0.25 116.59
IR72 9.61£1.01 13.68%0.45 70.25 5.61%0.74 5.06%0.26 110.87
Taichung sen No.1 8.44%0.86 15.1740.64 55.64 5.13%0.86 4.28+0.57 119.85
Taichung sen No.10 10.91£0.82 17.47%0.19 62.45 7.0310.91 6.65%0.79 105.71
Taichung sen No.17 9.79%1.13 15.42140.08 63.49 6.3610.97 5.6710.93 112.17
Tung Lu No.3 8.4810.83 12.90£0.38 65.74 6.39%1.08 6.1110.38 104.58
Taikeng No.8 8.45%1.16 15.5410.61 54.38 4.99+0.96 4.6610.44 107.08
Taikeng No.9 8.5810.99 14.39£0.65 59.62 4.11%0.88 3.9840.40 103.27
Tainung No.67 8.55£0.79 14.45+0.53 59.17 5.6510.79 4.38+0.37 129.00
Tainung No.71 6.67£1.05 11.40%0.80 58.51 4.69%0.80 4.0020.69 117.25
CICAS 10.02+1.22 15.8910.04 63.05 5.71%0.75 5.6810.81 100.53
LEMONT 8.4911.07 12.63%0.13 67.22 5.80%0.75 5.2410.42 110.69
Milyang 23 10.0010.87 16.82140.54 59.45 4.5910.68 4.1940.51 109.55

? Stress mean the combination of three treatments, include the high temperature (35°C), high CO, concentration
(1000 ppm) and drought.
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Studies on the Meteorological Resources Use Efficiency
of Rice for Climate Change'

Ming-Hwi Yao™*, Shou-Hung Chen” and Kung-Shy Chi?

Abstract

Yao, M. H., S. H. Chen, and K. S. Chi. 2007. Studies on the meteorological resources use efficiency of
rice for climate change. J. Taiwan Agric. Res. 56:31-44.

Anthropogenic emissions of carbon dioxide (CO,) have serious impact on the global climate
system. According to the report of IPCC, the change in global mean temperature of 1.4-5.8°C,
accompanying with increased frequency of extreme weather events is likely to occur until 2100. From the
view of agrometeorology, the use efficiency of meteorological resources for crop is one of important
indices to evaluate the effects of climate change on agricultural production. In this study, radiation- and
water-use efficiency for rice were measured using photosynthesis devices under high temperature,
drought and enhanced carbon dioxide environment in order to assess the interactions among climate
factors, different cultivars and physiological response of leaves. Experimental results showed that both
the radiation-and water-use efficiency decreased under high temperature treatment. However, while
elevated CO, concentration significantly increased the rate of leaf photosynthesis, the radiation use
efficiency of tested rice raised by 10-70% depending on different cultivars. Because of the wilt of leaves,
drought caused the drop of radiation use efficiency due to closed stomata. Nevertheless the fall in
transpiration induced the increment of water use efficiency. In addition, for the combined treatment of
three meteorological factors, the radiation use efficiency was lower by 30-40% than that of the normal
environment while the water use efficiency was higher up to 29%.

Key word : Climate change, Radiation use efficiency, Water use efficiency, Rice.
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