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Effect of solar radiation on fruit surface temperature in apples
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Abstract: Intense solar radiation is one of the factors contributing to fruit sunburn. Therefore, a study of the effect of light
intensity on changes of fruit surface temperature helps gain a better understanding of the actual role of sunlight in inducing fruit
sunburn. The present study was conducted with apples (Malus domestica Borkh. , cv: Fuji) to document the relationship
between light intensity and fruit surface temperature. Copper-constantan thermocouples were attached to the sun-exposed side
of fruit on the southwest side of the canopy and compared to meteorological data (including air temperature and solar
radiation) automatically recorded by an ET-106 Weather Station (Made by Campbell Scientific Inc. , USA) installed near the
tested trees. In addition, the influence of shading time on reducing fruit surface temperature was investigated by providing
artificial shading at different intervals. The results indicated that light intensity exerted an important effect on changes of fruit
surface temperature. Typically, fruit surface temperature was close to air temperature before sunrise and after sunset. Thus,
fruit temperature of fruit in the dark was dominated by air temperature. Fruit surface temperature of the exposed fruit during
daytime was largely dependent on (1) air temperature by means of heat exchange (convection), and (2) transformation into
heat energy of solar energy absorbed by fruit. Wind velocity and relative humidity have less impact on fruit surface
temperature. On a cloudy day, fruit surface temperature was very close to air temperature. At a lower light intensity with
shorter duration, light had a little influence on fruit temperature rise. For example, a light intensity of 300 W/m? increased
fruit surface temperature by less than 1. 1'C. On two days when the average air temperatures were very close (30.9C vs.
31.0C), a difference of 101. 7 W/m? in average light intensity (between 11:00~19:00) resulted in a fruit surface temperature
rise of 14. 23'C on the day with higher light intensity. Generally, maximum fruit surface temperature caused by light during a
growing season was 14.46'C to 18. 98 C above maximum air temperature. Moreover, a highly significant correlation existed

between light intensity and fruit temperature rise generated by absorbing sunlight, with the regression equation: Y =0. 0088z
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+6.097, r=0.43382" ". In addition, the results showed that shading reduced fruit surface temperature by preventing sunlight
from reaching the fruit. Within a certain range, temperature was reduced more as shading time increased. For instance, 5 min

shading lowered fruit surface temperature by 3. 58 C, but 45 min shading reduced it by 9. 6 C. However, extending shading

 time had little effect on reduction of fruit surface temperature when it was close to air temperature.
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Fig.1 Daily changes of fruit temperature in relation to light intensity
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Table 1 Comparison of fruit temperature rise caused by light among

different months( C)

A 4 Month BRKBE BNRE 1538 B

BRBESWREREHRETE —ERW. Max T Min T Average T
2.5 HEBESERITBLBENAELY 6 June 14. 7233 5.7533 9. 9356
ﬁﬂtﬁﬁﬁﬁi‘[ﬁ@ 200151‘:123dﬁﬁ 11:00&_’17:005]1 7 July 14. 56 7. 3533 10. 8718
8 August 18. 9833 0. 8167 11. 1041
ﬂyﬁﬂﬁgﬁ.gﬁj‘ﬁﬁﬁﬁﬁ.EMﬁﬁ9&&%%3&&5%&% QSeptember 14. 4567 0. 3833 11. 2686
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Fig. 6 Effect of artificial shading on fruit surface temperature
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