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Effect of bagging on microenvironments of apple fruits
ZHANG Jian-Guang', WANG Hui-Ying', WANG Mei', SUN Jian-She', LIU Yu-Fang'. Larry Schrader®

(1. College of Horticulture, Agricultural University of Hebei ,Baoding 071001,China; 2. Tree Fruit Research and Extension Center , Washington
State University, Wenatchee, WA 98801, USA). Acta Ecologica Sinica,2005,25(5):1082—~1087.

Abstract: As an essential measure to improve fruit appearance quality, bagging culture for Fuji apples has been widely extended
in China. However, many problems pertaining to enclosed fruits, such as sunburn, black dot disease, fine fruit surface
cracking, inferior color development, etc., have emerged coincidently, which is assumed to be associated closely with the
changes of microenvironment where fruits grow. The purpose of this experiment was to examine the fruit microenvironment as
influenced by bagging. Methodologically, advanced thermocouples and HOB( Pro temperature/RH data loggers were
employed to monitor fruit temperature and environmental humidity inside and outside the bags. Furthermore. the effect of fruit
exposures on the peripheral canopy and meteorological factors (ambient temperature, solar radiation, etc. ) was also evaluated
on the temperatures and microenvironments of bagged fruits. The results indicated that, the surface temperatures of fruits
enclosed in paper bags in clear days during growing season varied with different exposures on a tree canopy. with the highest
value of daily maximum fruit temperatures appearing on southwest and minimum on northeast exposures by a difference of
8.13'C. However, the daily maximum fruit temperatures of bagged fruits on the same exposures except northeast were 2. 95~
6. 67 C lower than those of exposed ones. Generally. the daily maximum temperatures of exposed fruits on different exposures
occurred at scattered times in a day, rather than in a relatively concentrated time period in the afternoon with bagged fruits.
With proper use of qualified bags and bagging techniques, only « minor difference was found in relative humidity between inside

and outside bags, suggesting that the inside humidity was mainly dominated by the outside one. In sunny and clear days. the
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daily maximum temperature of exterior bag and the temperature between exterior and interior bags were approximately the
same, about 8.6 C higher than the daily maximum frutt temperature. Meanwhile, the air temperature inside the bags and fruit
temperature were also very close, showing that the air temperature n the bags dominated fruit temperature. Frequently, the
daily minimum temperature always accompanied with daily maximum humidity. which took place around 6:00, whereas the
daily nminimum humidity and daily maximum temperature appeared around 16:00, both showing a very significant negative
correlation with the regression equation; y=3098. 4xr—1.3534. In addition. a very significant positive correlation was found
between either solar radiation or air temperature» and daily maximum fruit temperature with the regression equations being y=—
0. 0468xr+ 8. 91 and y=1.411x— 2. 4435, respectively. These results favor a better understanding of bagged iruits and their
microenvironment as affected by natural meteorological factors and thus provide a sound basis for further studies.
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