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Analysis of Relationship Based on Growth Period and Morphological
Characteristics in Blueberry (Vaccinium spp.)

Su Jin Kim, Sung Min Jung, Youn Young Hur, Jong Cheol Nam, Sae Hee Kim, Kang Hee Cho,

Jung Gwan Park and Seo Jun Park*

Fruit Research Division, National Institute of Horticultural & Herbal Science, Suwon 55365, Korea

Abstract - For analysis of the relationship among blueberry cultivars, the growth period and morphological characteristics
were investigated in 28 blueberry cultivars, and cluster analysis using the SAS program was conducted based on the
morphological data. The harvest period was later and longer in rabbiteye blueberry cultivars (Austin, Brightwell,
Powderblue, Southland, Tifblue) than in highbush blueberry cultivars. The L/D ratio of flower was more than 2.0 in the
Austin, Brightwell, Powderblue, Southland, Tifblue, and Brigitta cultivars, and this could be disadvantageous for
pollination. The 28 blueberry cultivars were classified into two groups by the cluster analysis based on growth period and
morphological characteristics. Group I included rabbiteye blueberries and Group II included highbush blueberries.
However, the northern, southern, and half-highbush blueberry cultivars were not differentiated.
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Table 1. Twenty eight blueberry cultivars used in the experiment
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Cultivar Pedigree Year No.
Northern highbush blueberry
Bluechip  ‘Croatan’ x US11-93 1979 3
Bluecrop  (‘Jersey’ x ‘Pioneer’) x (‘Stanley’ X ‘June’) 1952 4
Bluegold  ‘Bluchaven’ x Me-US5 (‘Ashworth’ x ‘Bluecrop’) 1989 5
Bluejay ‘Bereley’ x Michigan 241 (‘Pioneer’ x ‘Taylor’) 1978 6
Brigitta ‘Lateblue’ x ‘Bluecrop’ 1977 8
Collins ‘Stanley’ x ‘Weymouth’ 1959 9
Dixi (‘Jersey’ x ‘Pioneer’) x ‘Stanley’ 1936 11
Duke (‘Ivanhoe’ x ‘Earliblue’) x 192-8(E-30 x E-11) 1985 12
Echota E-66 x NC 683 1998 14
Jersey ‘Rubel’ x ‘Grover’ 1928 16
Nelson ‘Bluecrop’ x G-107 1988 17
Patriot (‘Dixi’ x ‘Mich. LB1’) x ‘Earliblue’ 1976 22

. US169 (US79 x US79 {Fla4B x US-56(V. constablaci x V. ashei}) x G-156 (‘Earliblue’ x
Sterra G-77{Coville’ x US 11-93}) 1988 25
Spartan ‘Earliblue’ x US 11-93 1978 27
Southern highbush blueberry
Bladen NC 1171 x NC SF-12-L 1991 2
Cooper G-180 {G-100 (‘Ivanhoe’ x ‘Earliblue’) x “Collins’} x US75 ({Fla. 4b (V.darrowi) x ‘Bluecrop’} 1987 10
Duplin 290-1 (Ashworth x Fla 61-7) x G-156 1998 13
Floridablue Florida 63-20 x Florida 63-12 1976 15
O’Neal ‘Wolcott” x FL 64-15 1987 21
Reveille  NC 1171 (G-111 x Fla 61-7) x NC SF-12-L (‘Ivanhoe’ x NC 297) 1990 24
Half-highbush blueberry
Northblue B-10 (G-65 x ‘Asgworth’) x US-3 (‘Dixi’ x Michigan Lowbush No. 1) 1983 18
Northland ~ ‘Berkeley’ x 19-H 1967 19
Northsky  B-6 x R2P4 1983 20
Rabbiteye blueberry
Austin T110 (“‘Woodard’ x ‘Gardenblue’) x ‘Brightwell’ 1997 1
Brightwell “Tifblue’ x ‘Menditoo’ 1983 7
Powderblue ‘Titblue’ x ‘Menditoo’ 1977 23
Southland ‘Garden Blue’ x ‘Ethel’ 1969 26
Tifblue ‘Ethel” x ‘Clara’ 1955 28
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Table 2. Growth period of 28 blueberry cultivars
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Cultivar Bud Bud Tight Early pink Late pink  Full Petal Harvest — Harvest

swell break cluster bud bud bloom fall start end
Austin 2/23 3/23 3/30 4/18 4/27 4/30 5/8 7/05 8/31
Bladen 2/23 3/20 3/27 4/03 4/13 421 4/27 6/01 6/22
Bluechip 2/23 3/20 3/27 4/08 4/18 421 4/27 6/03 7/01
Bluecrop 3/03 3/27 3/30 4/08 4/18 421 4/27 6/09 7/01
Bluegold 3/03 3/20 3/30 4/13 4/18 4/24 4/30 6/09 7/10
Blugjay 2/28 3/20 3/30 4/08 4/18 421 4/27 6/01 7/01
Brightwell 2/12 3/20 3/30 4/13 4/21 4/27 5/04 7/05 8/31
Brigitta 2/17 3/20 3/27 4/08 4/13 421 4/27 6/22 7/30
Collins 2/23 3/13 3/27 3/30 4/08 4/13 4/27 5/29 6/22
Cooper 2/23 3/20 3/27 4/08 4/13 421 4/30 6/01 7/01
Dixi 3/03 3/30 4/03 4/21 4/24 4/30 5/04 6/15 7/10
Duke 3/03 3/30 4/08 4/18 4/21 4/27 5/04 5129 6/22
Duplin 2/23 3/13 3/27 4/13 4/18 4/27 4/30 6/09 7/01
Echota 2/23 3/23 3/30 4/13 4/18 4/24 4/30 6/09 7/01
Floridablue 2/12 3/20 3/30 4/08 4/18 4/27 5/04 6/01 7/01
Jersey 3/03 3/30 4/08 4/18 4/21 4/27 5/04 6/15 7/05
Nelson 3/03 3/23 3/30 4/13 4/18 4/24 4/30 6/18 7/13
Northblue 2/12 3/16 3/24 4/11 4/13 4/18 4/27 5/29 6/22
Northland 2/17 3/16 3/27 4/08 4/13 4/18 4/27 6/01 6/22
Northsky 2/23 3/13 3/23 4/03 4/08 4/13 421 5/29 6/22
O'Neal 2/23 3/16 3/23 4/03 4/08 421 4/27 6/01 7/01
Patriot 2/23 3/13 3/23 3/30 4/08 4/13 4/27 6/01 6/22
Powderblue 2/17 3/20 3/30 4/13 4/27 4/30 5/8 7/14 8/31
Reveille 2/23 3/20 3/27 4/03 4/13 421 4/27 6/09 6/22
Sierra 2/28 3/16 3/30 4/13 4/18 4/27 4/30 6/09 7/01
Southland 2/17 3/20 3/27 4/08 4/18 4/27 5/08 7/22 9/05
Spartan 2/28 3/20 3/27 4/03 4/13 4/21 4/27 6/05 7/01
Tifblue 2/12 3/20 3/27 4/08 4/18 4/27 5/11 7/20 9/10
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Table 3. Internode length of one-year-old shoot and leaf characteristics of 28 blueberry cultivars

Internode length of

Cultivar one-year-old shoot (1) Length of leaf (cm) Diameter of leaf (cm) SPAD value
Austin 16.1+0.57z 4.8+0.13 1.9+0.08 33.6+2.10
Bladen 20.3+1.43 6.5+0.18 3.0+0.07 34.6£1.60
Bluechip 17.5+1.11 7.6£0.28 3.0+0.12 43.1+2.09
Bluecrop 16.6+1.17 5.8+0.28 2.8+0.12 46.3+1.93
Bluegold 14.6+0.47 5.0£0.17 2.7+0.15 43.5+1.92
Bluejay 20.5+1.08 6.6+0.13 3.320.11 36.7+2.66
Brightwell 19.7+0.74 6.2+0.24 3.2+0.10 39.5+1.67
Brigitta 18.440.99 5.9+0.22 3.44+0.17 44.2+0.99
Collins 17.0+1.03 6.8+0.30 3.9+0.12 36.3£1.59
Cooper 12.4+0.85 5.8+0.11 2.9+0.10 43.1+1.38
Dixi 12.241.05 7.9+0.20 4.0+£0.21 43.8+1.96
Duke 13.1+0.79 6.1+0.19 2.9+0.15 42.5+0.88
Duplin 13.840.83 6.3+£0.22 2.5+0.06 54.140.81
Echota 13.0+0.89 5.840.19 3.0+0.10 41.5+1.98
Floridablue 12.8+1.09 5.1+0.12 2.9+0.12 38.1£0.96
Jersey 16.8+1.24 5.8+0.14 2.9+0.11 34.341.02
Nelson 16.1+0.84 6.3+0.10 3.6+0.06 43.8+1.20
Northblue 13.9+0.91 5.8+0.31 3.0+0.14 43.44+0.94
Northland 12.7+0.70 6.1+0.15 3.5+0.14 36.0+0.84
Northsky 14.0+1.14 5.5+0.18 2.6+0.10 42.0+0.87
O'Neal 18.4+1.45 7.0+0.13 3.6+0.10 45.8+1.88
Patriot 20.6+1.67 7.6£0.11 3.6+0.08 37.1£1.05
Powderblue 17.1+1.24 5.9+0.15 3.1+0.08 37.2+1.20
Reveille 9.3+0.60 5.9+0.20 2.4+0.10 42.9+1.14
Sierra 13.0£1.35 5.7+0.13 2.5+0.10 37.7£1.31
Southland 12.6+0.67 5.7+0.19 3.0+0.07 33.2+1.29
Spartan 17.9£1.54 6.6+0.14 3.24+0.10 35.240.76
Tifblue 17.7£1.15 5.7£0.15 2.6+0.10 39.2+1.10

*Mean =+ standard error.
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Fig. 1. Flower size, shape, corolla color variation of blueberries.
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Table 4. Flower characteristics of 28 blueberry cultivars

Cultivar Diameter of flower Length of flower L/D ratio of Length of corolla tube
(mm) (mm) flower (mm)
Austin 5.1£0.15z 12.3+0.15 2.41 2.840.16
Bladen 9.0£0.10 13.2+0.22 1.47 6.0+0.09
Bluechip 7.6+0.16 12.1+0.20 1.59 5.6+0.10
Bluecrop 6.4+0.13 11.0+0.13 1.72 4.240.35
Bluegold 6.1£0.16 9.3+0.22 1.52 5.1+£0.28
Bluejay 7.6£0.19 10.8+0.25 1.42 3.840.16
Brightwell 5.240.12 12.1+0.14 2.33 3.1+0.15
Brigitta 5.240.18 10.9+0.24 2.10 3.8+0.24
Collins 6.7+0.19 12.240.16 1.82 5.1£0.13
Cooper 7.4+0.15 11.4+0.20 1.54 4.9+0.18
Dixi 6.6+0.21 11.2+0.29 1.70 4.0£0.27
Duke 8.1+0.17 10.9+0.18 1.35 5.8+0.13
Duplin 6.7+0.14 11.1+0.25 1.66 3.8+0.08
Echota 7.5+0.21 11.5£0.17 1.53 4.7+0.18
Floridablue 6.7+0.33 11.6+0.11 1.73 3.840.23
Jersey 6.6+0.13 10.8+0.28 1.64 2.740.15
Nelson 6.3£0.09 11.440.11 1.81 4.140.12
Northblue 6.0+0.15 9.0+0.13 1.50 3.6+0.09
Northland 6.5+0.24 10.1£0.17 1.55 5.0+0.19
Northsky 6.7+0.11 8.8+0.16 1.31 5.5+0.19
O'Neal 8.1+017 11.1+0.36 1.37 5.0£0.20
Patriot 6.140.14 8.5£0.19 1.39 3.7+0.14
Powderblue 5.7+0.21 11.4£0.13 2.00 3.0+0.12
Reveille 8.3+0.20 11.6+0.24 1.40 5.1+0.19
Sierra 6.1+0.18 10.1+0.14 1.66 3.7+0.19
Southland 5.6+0.13 9.2+0.27 1.64 2.44+0.26
Spartan 7.2+0.18 10.1+0.20 1.40 5.1+0.13
Tifblue 5.6+0.27 12.3£0.19 2.20 3.1£0.15

“Mean =+ standard error.
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Table 5. Fruit characteristics of 28 blueberry cultivars
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Cultivar Weight (g) SSC (°Brix) Organic acid content (%)
Austin 2.4+0.03 13.3+0.52 0.6=0.01
Bladen 1.3+£0.04z 12.94+0.71 0.3£0.02
Bluechip 2.2+0.02 11.7+0.09 0.6+0.02
Bluecrop 2.1+0.04 11.8+0.42 0.9+0.00
Bluegold 1.9+0.04 14.2+0.88 1.1£0.04
Bluejay 2.2+0.03 13.8+0.70 0.6+0.01
Brightwell 2.2+0.04 11.8+0.35 0.4+0.02
Brigitta 2.1£0.06 12.6+0.31 1.2+0.00
Collins 2.1+0.05 13.3+0.75 0.4+0.01
Cooper 2.4+0.04 12.2+0.56 0.7+0.00
Dixi 3.2+0.06 15.24+0.66 0.9+0.11
Duke 2.0£0.02 10.6+0.20 0.3+0.00
Duplin 2.5+0.04 14.44+0.10 0.7+0.20
Echota 2.6+0.05 10.9+0.34 0.5+0.02
Floridablue 1.9+0.03 11.1+1.04 0.6+0.02
Jersey 2.0+0.05 15.2+0.96 0.6=0.01
Nelson 3.4+0.04 12.8+0.83 1.3+0.06
Northblue 1.6+0.04 11.3+0.78 0.6=0.00
Northland 2.3+0.03 12.1£0.84 0.4+0.02
Northsky 1.0+0.02 13.5+1.48 0.3£0.00
O'Neal 2.7+0.06 11.1£0.71 0.4+0.00
Patriot 2.8+0.06 11.9+0.18 0.7+0.00
Powderblue 1.8+0.04 12.1+0.26 0.5+0.01
Reveille 2.240.05 12.7+0.92 0.6+0.01
Sierra 1.2+0.03 14.8+0.26 0.9+0.02
Southland 2.7+0.04 11.0£0.75 0.7+0.04
Spartan 2.2+0.04 12.940.39 0.9+0.02
Tifblue 2.0+0.02 15.0+0.38 0.7+0.02

"Mean + standard error.
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Fig. 2. Dendrogram for 28 blueberry cultivars based on growth and fruit characteristics.
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