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Abstract. This study was conducted to find the effects of microclimates such as air and soil temperature,
photosynthetic photon flux density (PPFD) on the berry development and physiologica property between
cultivation conditions (open field and rain shelter house) in ‘Northland’ blueberries (Vaccinium corymbo-
sum). The rate of berry growth and development was stimulated in plants grown in rain shelter house, thus,
berry reached to the ripe stage about one week earlier than those in open field. Berry weight and size at ripe
stage seemed not affected by microclimates. However, total soluble solids content was higher in berries from
open field whereas the titratable acidity was significantly higher in berries grown in rain shelter house. Berry
firmness at ripe stage was little affected by growing condition. Total anthocyanin content of ripe berries was
higher in berries harvested from rain shelter house. Total phenolics content and anti-oxidation activity of
berries were higher in open field than those of rain shelter house during berry development but no differ-

ences were found at ripe berries.
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Fig. 1. Changes of skin color during fruit development in
‘Northland’ blueberry.
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Fig. 2. Comparison of air temperatures between open field
and rain shelter house during growing season.
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Fig. 3. Comparison of soil temperature between open field
and rain shelter house during growing season.
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Table 1. Comparison of photosynthetic photon flux density (PPFD) between open field and inside rain shelter house.

Weather condition
Date and time Clear Cloudy
Open field Rain shelter house Open field Rain shelter house
May 25 14:00 384 207
May 26 12:00 17987 760
May 29 10:00 1156 731
Junel 12:00 1620 681
June5 12:00 1581 701
June 10 10:00 721 345
June16 12:00 563 227
July 6  10:00 1314 820
July 8  12:00 1427 830
July9  10:00 1264 721

Data were collected by Watch Dog from May 25 to Jul. 10. Units were expressed asumol - m™2 - s,

Wre o 20 F= =A FAEIE & APl &
5 v7H 3k92ule] PPFD gk Choi 5(2010)9]
1o} fAF et
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Table 2. Difference of developmental stages in open field
and rain shelter house of ‘Northland’ blueberry.

Stage Openfield  Rain shelter house
Bud-burst period Mar. 25 Mar. 14
Shoot expansion Apr. 15 Apr. 12
Full bloom May 7 May 3
Fruit coloring Jun. 17 Jun. 14
Ripe (first harvest) Jun. 27 Jun. 17
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Table 3. Comparison of fruit characteristics during berry development in ‘Northland’ blueberry.
Fruit Fruit Tota Titratable Firmness Total
Stage Location weight length width solublesolids  acidity (N/@5 mm)  anthocyanir?
@ (mm) (mm)  (Brix) (%) oy
Immature green  Open field 0.4 7.2 8.2 4.1 523 51
Rainshelter house 0.6 7.8 8.6 4.8 62.0 12.8
*%xY *% nS ns ** *
Mature green Openfield 1.0 9.5 84 30 24.1 26.7
Rain shelter house 1.0 9.7 7.4 32 26.9 28.7
ns ns ns ns ns ns
Green- pink Open field 1.0 9.6 9.6 2.3 14.0 534
Rainshelter house 1.0 9.2 8.0 25 15.3 31.2
ns ns *x * ns *
g’i'r‘f Open field 12 97 10.1 20 10.6 85.3
Rain shelter house 1.1 9.7 7.9 2.3 11.0 39.2
ns ns ns ** ns **
Blue Open field 13 105 10.9 12 8.1 150.3
Rainshelter house 1.3 10.3 9.3 12 7.8 165.7
ns ns * ns ns ns
Ripe Open field 15 111 11.6 0.9 8.2 212.7
Rain shelter house 1.7 111 9.6 0.6 7.3 283.1
nS ns * * * * %

ZAmounts were expressed as milligram cyanidin 3-glucoside equivalents - 100 g fresh fruit.
Yns, * ** indicate not significant and significant differencesat P < 0.05 or P < 0.01 by T-test within location, respectively.

At}

7H8A a¥E ] 739 green-pink(P < 0.01),
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Fig. 4. Comparison of total phenolics and ferric-reducing
antioxidant power (FRAP) of ‘Northland’ blueberries
grown under open field and rain shelter house during
berry development. ns, *, ** indicate not significant and
significant differences at P<0.05 or P<0.01 by T-te,
respectively. Vertical bars indicate the standard deviation
(n=3).
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