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Abstract: As the core type of functional small berries, blueberries are well received by the market due
to their unique taste, rich nutrition, and high health values. Now it has formed a global industrial cluster.
The development of blueberry cultivars is originated from the United States, and its breeding process is
related to the development and utilization of the Vaccinium resources in America. At present, there are
about 150 species of Vaccinium in America, and more than 400 new blueberry cultivars have been devel-
oped from the resources. However, due to the large factors of artificial directional selection in the pro-
cess of blueberry breeding, the genetic basis of the selected cultivars was gradually narrowed, and the
ability to resist biotic or abiotic stress was gradually reduced. The wild Vaccinium have a wide variety
of resources, and they have accumulated a large number of high-quality trait genes under the conditions
of long-term survival competition and natural selection. They are important breeding materials for the
improvement of blueberry cultivars. This paper introduced the classification, distribution, and biologi-
cal characteristics of Vaccinium resources in America, and the strategy and procedures for breeding new

blueberry cultivars using Vaccinium resources in America. Based on the analysis of the genetic back-
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ground of the currently developed blueberry cultivars, it was found that V. corymbosum, V. angustifoli-
um, V. darrowii and V. ashei were the main gene sources of blueberry cultivars. The development and
utilization of V. constablaei, V. elliottii, V. myrtilloides, V. pallidum and V. tenellum further provided ex-
cellent trait genes for the innovation of blueberry cultivars. Among them, the genetic background of the
northern highbush blueberry cultivars mainly included the genes from V. corymbosum, V. angustifolium,
V. darrowii, V. ashei, V. constablaei and V. tenellum. V. corymbosum and V. angustifolium constituted the
main gene source of northern highbush blueberries, while V. ashei, V. darrowii, V. constablaei and V.
tenellum constituted the secondary gene pool. The genetic background of southern highbush blueberry
cultivars was more complicated, mainly including V. corymbosum, V. darrowii, V. ashei, V. angustifoli-
um, V. constablaei, V. tenellum and V. elliottii. The average genetic contribution of V. corymbosum and
V. darrowii was relatively large, followed by V. ashei and V. angustifolium, V. constablaei, V. tenellum
and V. elliotti. Some cultivars also contained other Vaccinium genes such as diploid V. corymbosum, V.
myrtilloides and V. myrsinites. The half highbush blueberry cultivars mainly contained V. angustifolium
and V. corymbosum genes, and some cultivars also contained V. pallidum and V. myrsinites. Rabbiteye
blueberry mainly contained V. ashei and V. constablaei genes. The improvement of most lowbush blue-
berry cultivars was limited to the excellent wild hybrids selected from V. angustifolium population. On-
ly a few lowbush blueberry cultivars contained V. boreale, V. myrtilloides, V. corymbosum and V. consta-
blaei. Finally, this paper analyzed the development and utilization trend of wild Vaccinium resources in
American based on the current blueberry breeding goals. In summary: 1) Southern highbush blueberry
cultivars had the largest number of developments, accounting for more than 50% of the total number of
blueberry cultivars that had been announced. Cultivating high-quality southern highbush blueberry culti-
vars is one of the current hot spots in blueberry breeding. The genes of V. darrowii, V. ashei, V. elliottii
and V. tenellum grown in the south of United States, with the low chilling requirement characteristics,
are being incorporated into highbush blueberries to breed new blueberryvarietiess with early-ripening,
large fruit, good flavor, strong adaptability, ith low or very low chilling requirement. 2) V. angustifoli-
um, V. constablaei with cold-tolerance, and V. darrowii, V. ashei with strong cold-resistance are being
used to broaden the genetic base of the northern highbush blueberry, and breed new blueberry cultivars
with early-ripening, large fruit, good firmness, and cold resistance. 3) In recent years, the number of rab-
biteye blueberry cultivars had been declining, mainly due to their large seeds and poor taste. The resent
research suggested that 25% V. constablaei, 25% southern hexaploid V. corymbosum, and 50% V. ashei
should be important combinations of the rabbiteye blueberries in the future, which would be helpful for
broading the genetic basis of rabbiteye blueberries and breed new blueberry cultivars with late flower-
ing, early ripening and good fruit quality. 4) Due to the limited planting area and commercial value of
half highbush blueberries and lowbush blueberries, the number of new blueberry cultivars currently se-
lected from them was the least, and breeding research and development were blocked. Therefore, collec-
tion and evaluation of wild Vaccinium resources, and exploration of the potential excellent traits of wild
Vaccinium is of great significance for the development of high- quality new blueberry cultivars with
strong stress resistance and wide adaptability. This paper would provide an important reference for the
development and utilization of wild Vaccinium germplasm resources in China.
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Table 1 The species, location, and biological characteristics of main Vaccinium in America
Ju
A ik R R
; . (L34 . S -
Section Species . Location Biological characteristics
Ploidy
PN RE NN Y 2x F[E 7R i s IX [EE N E2 R VR T nt =
Batodendron V. arboreum Marsh. Southeastern United States Drought-tolerant, heat-resistant, adapt to mineral soil
WA Pent g 4x IR S B AR AL X SRR AT AR KB IX AR 1300~1500 ms il 58 i % 3 7 P o s SRS
Cyanococcus V. angustifolium Bl R 14 8~12 mm . 50 5 5 €0 L S RO P A5 L SR S b A L IR
Ait. Canada, Northeastern United States, i R /NI 24
Saint Pierre and Miquelon Growing area is 1300- 1500 m above sea level; cold- tolerant,
drought-tolerant, strong adaptability; fruit diameter 8-12 mm,
bright blue, fruit flavor medium, fruit firmness, small and dry
scar, early ripening
e B i/ 6x 6 H AR FH X (RN TEAN R s T RE (N A e nbe FF SOMELE- 3 N
i A A Southeastern United States RBEBT R LR 8~18 mm . S IR /NI S 58 RSP R VIR
V. ashei Reade. FEAR T 1 2
syn. V. virgatum Drought-tolerant, heat-resistant, high pH-tolerant, low chilling
Aiton. requirement, adapt to mineral soil; black, loose fruit clusters,
diameter 8-18 mm, small and dry scar, the fruit tastes flat, low
acidity, can be harvested by machinery, late ripening
Blwg e 2x IEER S E AR AL IX AR XK 2000 m s iR 5E ; FESE AR 5~7 mm. R LR
V. boreale Hall Canada, Northeastern United States NS
& Aald. Growing area is 2000 m above sea level; cold-tolerant; fruit di-
ameter 5-7 mm, light blue, good flavor, early ripening
RSB 6x EEZRE A LIX AR AT R LD DX T S L T Ve B R 3 s SR
V. constablaei Mountainous southeastern NGRS T
Gray. United States Growing in high- altitude mountainous areas; cold tolerance,
high chilling requirement, adapt to mineral soil; small fruit
size, light blue, good fruit quality,
A 5 FEAAT 2x, 6x  FEEFHILIX VTG R SE 2RI € AL RN T L R
V. corymbosum L. Mountainous southern United States Low chilling requirement; light blue, small and dry scar, early
ripening
4x IR E AL Ep X T 55 i 4 s LS AR 5~10 mm S 2 PR € L BB L
Canada, Northern United States FEIR/INTT  FE SR XU A L T ML ] 2
Cold- tolerant, heat- resistant; fruit diameter 5- 10 mm, light
blue, loose fruit clusters, small and dry scar, fruit firmness,
good flavor, can be harvested mechanically, early ripening
W S A 2x FEFZR R X M — PR R A SRR T v R TR < T A & LR T
V. darrowii Camp. Southeastern United States TEMG s SRS ELAR 4~6 mm A ST 5 6 XU 5 L s
[INE
The only diploid evergreen shrub; low chilling requirement,
drought tolerance, heat resistance, strong adaptability, late
blooming; fruit diameter 4-6 mm, light blue, medium flavor,
fruit firmness, late ripening
PR kA 2x 6 H A FE F X i 52 T A R P BRI SRS/ R 6 LA RN I AR
V. elliottii Chapm. Southeastern United States SRS
Drought- tolerant, heat- resistant, low chilling requirement;
small fruit size, blue, small and dry scar, good flavor, early rip-
ening
JE I ARG 2x e H AR L IX TAEMEERSER
V. fuscatum Ait. Southeastern United States Low chilling requirement; high anthocyanin content
BAGHAE 4x 5 [ 7R F X AR X IR 600~1500 ms SRSLELAR 6~10 mm SRS R
V. hirsutum Southeastern United States A 45
Buckley. Growing area is 600-1500 m above sea level; fruit diameter 6-
10 mm, black, medium flavor
% Bk 4x Z [F 7R i sl [X W — ) DY 5 A i B « R V8 AR ST % T A 3 L PR 4 L e
SRR Southeastern United States FEAE: LB AR 5~7 mm. SRSTH A 5 B KR & RS

V. myrsinites L.

il SR IR /N

The only tetraploid evergreen shrub; low chilling requirement,
drought tolerance, heat resistance, good adaptability, late flow-
ering; fruit diameter 5-7 mm, fruit color black, medium flavor,
fruit firmness, small and dry scar
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Table 1 continued
. ; et ot s
) e P (] AW RRE
; . % . N -
Section Species . Location Biological characteristics
Ploidy
YR AT 2x IO NS S iU A KX R 1200 m T 58 5 RS EAR N 4~T mm R K
V. myrtilloides Canada, Northeastern United States URSENEE
Michx. Growing area is 1200 m above sea level; cold-resistant; fruit di-
ameter 4-7 mm, light blue, medium flavor, early ripening
o SR A 2x, 4x BRI ARERHLIX AR X HEER 1200 m M 98 574 T A L 75 74 B 3 R
V. pallidum Ait. Canada, Eastern United States g SRS E AR 5~8 mm R SRR KR A IR R /N
T w2 B v R IS 24
Growing area is 1200 m above sea level; cold-tolerant, drought-
tolerant, heat- resistant, high cold demand, adapt to mineral
soil; fruit diameter 5-8 mm, light blue, medium flavor, small
and dry scar, high soluble solid content, low acidity, early rip-
ening
LN 22 4x SEH 7R R s X i SR 5 ¥4 e e A 0
V. simulatum Small. Southeastern United States Cold tolerance, high chilling requirement, adapt to mineral soil
/NG 2x EQESE N AR T 574 T 8 s LA 38 5 SRS LA 5~8 mm RSS2 PR
V. tenellum Ait. Southeastern United States SRR SR N S N 1R & TN
Drought-tolerant, heat-resistant, adaptable to mineral soil; fruit
diameter 5-8 mm, black, medium flavor, fruit firmness, can be
harvested mechanically, late ripening
RS TH = 2x [ AP il X e 14 B s RSO R B R SEER RIS L I 2
Oxycoccus V. erythrocarpum Southeastern United States High chilling requirement; fruit red or dark purple, sour flavor,
Michx. late ripe
KR A 2x INEER e E AR AL IX L 3 MR 74 i, FUIA 1200 b 155 10~15 cms R SEELAE 9~14 mm.
V. macrocarpon Ait. I SO RERE B ERETES
Canada, Northeastern United High chilling requirement, up to 1200 h; tree height 10-15 cm;
States, Saint Pierre and Miquelon fruit diameter 9-14 mm, high anthocyanin content
/NI A 2x Rif S0 A B 22 B VISR SE D R 5~10 em s SRSEERE , HARZ 6 mm AEHF RS F
[V microcarpum ALEBHLIX |3 i 45 R R T B Tree height 5-10 cm; fruit spherical, about 6 mm in diameter,
(Turcz. Ex Rupr.) Alaska, Greenland, Canada, Northern high anthocyanin content
Schmalh.] United States, St. Pierre and Miquelon
IR 2 A 2x, BT T M AR B 22 IR S R SE M 10~15 em RSERE, BARZY 10 mm EF R & E
V. oxycoccos L. 4x, AbE X L Y B R s T R =
5x, Alaska, Greenland, Canada, Northern Cold-tolerant; tree height 10-15 cm; fruit spherical, diameter
6x United States, St. Pierre and Miquelon  about 10 mm, high anthocyanin content
A ANSR Y 2x By R M A% e 22 By BRI IR T 3000 ms SR AR VLBV SR SEELAR 6~10
Vitis-Idaea V. vitis-idaea L. AL X | 3 B W R OR S e R B mm . EEFLT | TR R
Alaska, Greenland, Canada, Northern Growing area is nearly 3000m above sea level, evergreen
United States, St. Pierre and Miquelon  shrubs, ornamental; fruit diameter 6-10 mm, bright red, sour taste
RIUBIGA R 2x INEER R E AR LA X A KB IX 4K 2000~3000 m; i 5E (W ITAE 5 SRS ELAR Y 3~7
Myrtillus V. cespitosum Canada, Northeastern United States mm . SRS R W XU
Michx. Growing area is 2000-3000 m above sea level; cold-tolerant,
late flowering; fruit diameter 3-7 mm, blue, good flavor, early
ripening
I i A7 4x IR 56 B VEEp X AKX FIR 1400~3000 m: il 5€ i £ 246 v 1 RS H AR
V. deliciosum Piper. Canada, Western United States 5~6 mm . 3 W KUk A
Growing area is 1400-3000 m above sea level; cold-tolerant,
spring frost-resistant; fruit diameter 5-6 mm, light blue, good
flavor
WU i1 o EEELE P KH X 900~2000 ms 98 T2 S 88 5k
V. membranaceum Western United States BEAR6~20 mm., FEADL PO KRG JEE R T RS
Dougl. Ex Hook. Growing area is 900-2000 m above sea level; cold- tolerant,
drought-tolerant, adaptable to mineral soil; fruit diameter 6-20
mm, purple or red-blue, good flavor, high anthocyanin content
el 2x IR [ PG AR X A% B % By A K DX 1800~3000 m s i 5 i 77 2 76 1 1 < 3 o
V. myrtillus L. Canada, Western United States, Green- 1338 ; RS2 EH A2 N 5~10 mm .« 22 (0 52 R IE (w12

land

Growing area is 1800-3000 m above sea level; cold tolerance,
spring frost resistance, adapt to mineral soil; fruit diameter 5-
10 mm, black fruit, slightly acid taste
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Table 1 continued
Ju
1) i K AT
; . (LS4 . N -
Section Species . Location Biological characteristics
Ploidy
YR 4x BT H T IR SEE AR A DR 1000 ms RS2 EAT 8~12 mm. B IE € Ak
V. ovalifolium Sm. Alaska, Canada, Northern United SRS RN T S R SR
States Growing area is 1000 m above sea level; fruit diameter 8-12
mm, light blue, medium flavor, firmness, small and dry picking
scar, and high anthocyanin content
ARSI 2x BT S IR SR E PR AR TR P AR R M X i 5 SRS EAR 7~9 mm B AL
V. parvifolium Sm. Alaska, Canada, Western United States ~ ZIJRZL (7 AU 1 45
Growing in low to medium altitude areas; drought tolerant;
fruit diameter 7-9 mm, pink to dark red, medium flavor
o LA 2x TNZEER 5 G i X A KX HEER 1500~3000 ms i 57 5 SRSCELAR 2~5 mm . KL
V. scoparium Canada, Western United States R ERLL | R 25
Leiberg. Ex Coville. Growing area is 1500-3000 m above sea level; drought-toler-
ant; fruit diameter 2-5 mm, pink to dark red, moderate flavor
JERRARAL A 2x IR S B AR R X T 554 T AL 3 M5 5 SRESE AR 10 mm L 24 (R

Polycodium V. stamineum L.

WEREAGAL  SHTIARINEAE ¢

Pyxothamnus V. consanguineum

Klotzch.
i A 2x

V. ovatum Pursh.

MR RGA 2 2x,
Vaccinium V. uliginosum L. 4x,
6x

Canada, Eastern United States

5 [l Hh ol L 55 7 B
Central U.S., Southern Mexico

Ings K SEE VG L X
Canada, Western United States

Ra -z e I H A% B 22 0 IR SR
AEEBHLIX | 2 B R IR AN T R By

N RSP /bs TN RS ] DR T NG
Drought-tolerant, heat-resistant, adaptable to mineral soil; fruit
diameter 10 mm, green or yellow, high soluble solid content,
sour taste, fruit firmness, late ripening

TR 3R 270 U 1 5 SRAB A

Spring frost resistance; loose fruit clusters

AT 1000 m DR B IX; RERR T 52 L 36 R 4 0
B RS E AR 4~7 mm SN R AT B 2 W 2 Bl
ST LS

Grow in areas below 1000 m above sea level; drought-tolerant,
adapts to mineral soil, ornamental; fruit diameter is 4-7 mm,
blue- green or bright black at different stages of maturity, late
ripening

A T A E 60°~70° N iy g PR 1 DX 5 HELPRTIR 9 i 28 2270 15 5
RSEHEAE 6~15 mm. Lt RIS AR

Alaska, Greenland, Canada, Northern Distributed in high altitude areas at latitudes of 60°-70° N;

United States, St. Pierre and Miquelon

cold-resistant, spring frost-resistant; fruit diameter 6- 15 mm,
dark blue, good flavor

O <5 LA V. corymbosum

GuHRARAE V. ashei

B FEITAE V. constablaei
2.16% ~1.50%

85.94%

1 XEBREENRRELSAESR
Fig. 1 Distribution of the average genetic contribution of American Vaccinium resources in northern

O S HAE V. angustifolium & HERIE V. darrowii

B /NEEAE V. tenellum

M p) R TIE N 2F

highbush blueberry cultivars
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(Sunrise) 55 i Bl 2 A <= Ji A 80 FHBe A 2 Fh 2k
o A% VY (Legacy) & A <0 s A4 B AR Bk IH- el A7 A
SR A 3 P L [ . ZE H7 (Sierra) A1 7 (Cara’ s
Choice) ¥4 15 <= 5 1 AT i 430007 G IR JBA « B
7 bk A A0 P b A R R B 4 B (Drraper) T2
(Top Shelf) . L3 2 (Calypso) - ZF08-070 & 4 <=
A ACHRAR 5 SRR G FIR FERA e ARG /N A
S A AT SR RO

b AR R I R AR A, HE M L
YEURT 20 T2 ], Coville 25 W< 55 1€ HEAT A1BE -k
s Feb B Hp 7 328 HY AR & v T (Brooks) « 2 & (Russell)
S5 9N R BRARAE i B, R I PR LA AE
T 20 40 20 FEARIE H 2 —HEN T2 58 i sy
ZF fh B 5 8 (Pioneer) « R 1 % (Cabot) A1 21 5 3k
(Katharine)™ . 28 AR 4 AH G SCHRc 25>, 9 44
T dbm A EER A MR (E 2 . 7R MR
Bt (20 42 20 H 48 —40 £4£4%) , Coville 78 43 FI| FH <
P GG FE DR, T R H V22 < B A6 A 1R 2 AT A=
B, A 43 P G R R R . R T AR R
REPUEENE ¥ R IHLAE AL 7 I Al TH AR, 20 42 50 4
AL, Darrow 5 F P70 & N5 7% A6 R4 Hi X
Az K B e BT O R P o e i R S e A e
2, HEARMEREN, AT E o5 ol kAR e
R . 20 4 80 4EARALD , Draper 5 & FiAJF 7134 #4
T Sl Rt [ A K 1) 4o A e R BTG R A0 A
TR/ el A7 5 5 TR N 380 T vy A R B8 A5 T S0
PABRAR AL i A 2 75 74 5, 4 R R HIR 30T , 4% v R R
AR A3 SRR T AT K R E R X
(1 A A T A
22 EEAESEEESREFLZIRK

MmN ERE R MBS BN E R R
XA SCHRE S>> B 3 AT I RPN, B v A A
BB < P A AR 5 SRBRATS O HIR AR I AT
JRRE BT R P R R R /N ARG 7 e A L A,
A 5 A BT R S A - 35 384 DUk 0 LB K
4399 7 66.60%F1 17.49% . Ho VR G AR A A 1H-
BRATG  20 ) 15 5.41%F0 4.24% , FETEURE A s An
AN 53 5] 1 0.88%0.74%+0.22% , #1553 il Filt i
T AR 5 AR AT R AR |k B Lk SR
A S5 FC At BB AR BE A, 3845 DR 77 15 4.42% (B 3) . 43l
U, ¥ = (Norman) 7 <0 J5 A6 B 23 8 A gk
A 3 FBRAG R Y. BB /R (O NeaD 8 4% 15 5t H

A 5 AE R o 83.2% - HE ZRBRATE 7 2.5% e IRUBRAGG
3.8% kAT 5 10.5%.  ELi% 52 7 (Biloxi) i % 15
W A AR 5 AR AR T 6.3% DU A% A< 5 A A
5 41.8% i SRERAE 5 32.5% R IR AR 7 11.3% 5%
BRI o5 1.8%  FLAth A 5 6.3%"". 4t f1 (Emer-
ald) ¥ % (Misty) - B & (Star) &5 5 =y A\ i Bl & <=
J5 AC AR e e B A SR | A R ARG DA A /Nl
FRAE LR . R R B (Carteret) AITiE Z (Snowchas-
er) & A <= 5 AR AL AR R AR L Y, B Rr LR
W — AN B % A IR 1 e vy R 2 e SRR D
i ¥ /A 7] (Berry Blue) 2~ 4 ] ¥ % /i F BBO7-
210FL-18 &5 <P J5 16 B A7 « e FIR BA 5 bl As /N
A LA % JE P A i [R5

T ey AT 25 i o A 5 1] R 6 7 7B B i A B D
R EAM =Y. 20 th2 50 FAK, £ E R
Darrow 5 f# %' BL1A K 2% 1) Sharp 55 & FJF 7 # L 7]
FFRE 7w N R B AP TAED . Sharp 1 7CK 7 30
A KPR S G e MR BT /) Ao A7 2 R i N )
e AR AR R R v, LSS 8 HA B S A L X i I
HAMCTE A S B i 5 AT 5T b 8 B i AL
o 1 5 S AR ) WA T A A Y. (E 1976—1977 4R,
Sharp %5 i & H 28— Hb Fa =y A 36 %% o Bl ik B 8
(Flordablue) « & % #% (Sharpblue) A1 3 3 ¥ (Avon-
blue) . 74, fE 5 =y N &5 & Fhid #2 71, Draper F)
FH NS S A PR o 7 32 L 1) 4 %9 BT 4B (Fla.4B)
b A RE Al 42 A4 5, 3R 4F 1 US 74.US 75,
US 237.US 337 F1US 340 22 /N5 = A il 25 (1) 5. 22
B K. HA,US 75 21 2 R A A A AR
% B I A DR SRR
23 ¥EMEFERRESEREFLINK

2 1 MR RE i o = S R AR A < o AR
FEHEDR L #4355 e i bk 19 22 BLIA W 2%
BT 5 A A 2R IR . 5, B 443K (Ornablue) 7
A S A A AN = R AR R R . Oy TR R E EAL
77 FEVA 1L X FRAEL R 0 4 i B, 20 122 50—60 AEAX,
Johnston | I B i Bk 17 5 b vy DA TR 25 it M ot B %
A RAFAAZM19-H 5w RARAL, T 1967 S K
B8 — > F v MW 4 & P L B (Northland) ™. 20
40 80—90 AKX, BH JE 3 1A K% (1) Luby I H B i
AT 5 <P s AR Bk A 2% 22, AH 4k 1k B A6 I (North-
blue) . 1k 2= (Northsky) . b # (Northcountry) 2% z=
(St. Cloud) « At #% & (Polaris) 155 fiil FL (Chippewa)
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O 516G V. corymbosum
0 5 S4EAE V. darrowii
8 RHERIE V. ashei
M BRI ERAE 1V angustifolium
O AR V. constablaei
a FRIRAE V. elliottii
B NEEAE V. tenellum
B At Other
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Fig. 3 Distribution of the average genetic contribution of
American Vaccinium resources in southern highbush

blueberry cultivars
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e m NIE R SR, A B m A TE 2R, o i A
R A E PR, AR DN, £ FER TN
5 FHEMRAE 2 ol Rk SR T IR A . SIS
FHEG, - A IE R RSB K = m ™. [HAE, F
e DA R () e L X 38R0 R ML AN B BR 5 DRI R 3 R
A RIF S FIT R R IE R D
24 RRESEEESSREFLZIRK

G IR 5 A 32 T A G HIR AT R ST R 2L A
1B AE TR 1100 59009 90.63%A119.37%.  HRTIF A
(1) s R 5 255 i PP IT 90 % AR YR T 4 M 7 HR A 7 A=
PR b 0 328 HY B3 R W (Myers) < b di 47 (Clara) 12
£ /K (EtheD) 1 28 A (Black Giant) 25 F ) 3L (K
B, G R B 2 & PP S5 18 (Snowflake) 7 75% G Il ik
A 55 DAL R 25% e 9 B A ik (K19, /N BN (Little Gi-
ante) ¥ 50% . R Bk i 2 (K1 F1 50% 5 Hr 8 A7 JE 1A
20 tH2g 40 AKX, 22 [ A& V5B 1) Darrow 5 Woodard

B

il

&

Morrow BX & FFJ& 7 RIR ISR B M TAE, LIE R E
ti A ¢ ¥ (Tifblue) - T I (Climax) « #3 # (Powder-
blue) 75 %2 (Premier) F13% J& ¥ (Bonita) 2548 B 1 %
AR 2 it P AR FH e MR BTG 128 5 1) e IR 0 2
FERVE 7058, LA L () S R 3 S, (L SR S
PR S HAE T TNE 3 o5 . Ak, & Pl 7t &
FH R8s 5 A IR 2% 52 , H FE SRR 1 B T A
RSNy S Er  SEREAN TR AN TS S LR =
EEK, RN IR B T S AR ERAG PR MK B & 2 T
A PR D 1 RS A AR AR B )
25 BAESERSSEREFLAINK

B H AT A b, K2 0% I oM e RAPR T
N et A ok A v O AR R BT AR R M, R
b B W N A S o o R A 3RS, A AR T i
1#% (V. boreale) 4% M JAdE (V. myrtilloides) <= b5 A% %
75 0 R T A S5 LA A S R SR TR % 2 3R
] AR = B A B LA A o, N M ™ 221G, 2% Ak
w22, BRI H Pk & TAEMX S, 85 2 R H
() A 8 B IR D . 1975—2006 4, INSE K AR
HE R 4R 2R AT 0 (Kentville, NSO FH 48 5 £
BB T 2548 1y 1O B A e A 5 46 i 1 o HH o
JSE 22 b AL £4) 9% DA % i b B i (Augusta) 36
& (Blomidon) + 17 T 7% (Brunswick) « 2 g (Chignec-
to) 1% (Cumberland) « 5% (Fundy) F1 9 5 1 (No-
vablue) & . TR, JLP AR W WS B2 8T i Bl T K
7 T ) SCHR AR TE
3 KRB R Y SR IR A E P
(R e ot
30 MEUEMREEEIR

WHEALT7 X 2 RN F 27 X2 — H
HH T~ 2 2= R0 LA AR 5210, A6 7 85 Hh RS 1) W5 %%
Te2F G 2 U3, e E g e 2. il b X
20 3K P A i 24 70 A A5 U7 AT LA D € AL
B, DAPRUE 25 1E 5 A, (H2 , X M7 SO
o7 AR TAE S A A , 1 HLAE Py 3 F2 il &) it
B 2400, RBCRFRG=. F, B E HiE Sk
J7 H X MR ) LS s A s A HETE M H AR 2
—o WRFURIN , 35 1 A & B U b P i BT R A0 e
1 A6 7 B AN G R A S 5 AT PSR BRI, R PR
REPUFENEAL R MR RL0(K 2) . Horh, BBk
I A7 AR <P s 1 B 2 R 5 8 H (R b s A 2 S b
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Table 2 The different breeding objectives and the classification of related groups of Vaccinium

B H b PR LEN
Breeding objectives Species
itk i 4 V. darrowii\ V. tenellum \ V. ashei V. myrsinites V. pallidum . V. membranaceum V. stamine-
Resistance ~ Drought tolerance um~V. arboreum. V. elliottii V. ovatum
[N RES V. darrowii\ V. tenellum \ V. myrsinites \ V. pallidum V. ashei V. elliottii\ V. stamineum V. ar-
High temperature resistance boreum Southern V. corymbosum (2x4x)
PrEEM: V. constablaei V. simulatum. V. pallidum V. boreale V. myrtilloides . V. angustifolium V.
Cold hardiness uliginosum \ V. deliciosum \ V. cespitosum
k7% % & Low chilling requirement V. darrowii V. myrsinites V. elliottii V. ashei V. tenellum V. corymbosum(2x)
{51 74 1t High chilling requirement V. constablaei V. simulatum V. pallidum . V. erythrocarpum
i 15 75 A /7 Blossom frost tolerance V. boreale V. myrtilloides V. deliciosum V. consanguineum
5 -3 5E v V. ashei . V. constablaei V. simulatum - V. elliottii. V. angustifolium . V. myrtilloides V. palli-
Adaptation to mineral soils dum V. darrowii V. tenellum V. stamineum . V. myrtillus . V. membranaceum- V. ovatum . V.
arboreum V. corymbosum
Ip% 8] FL2, Early ripening V. angustifolium V. pallidum .\ V. boreale V. myrtilloides
Maturity 24 Late ripening V. ashei\ V. darrowii V. tenellum V. stamineum . V. ovatum
FSTR nJ VA [ T4 & 15 High soluble solids ¥ angustifolium \V. pallidum V. stamineum V. corymbosum

Fruit quality s 56 48 1% Low acidity
KH Large fruit size
FESEAE fruit firmness
FH IR/ small picking scar

1675 3 & &= 5 High anthocyanin content

V. ashei V. darrowii V. myrsinites V. pallidum \ V. corymbosum

V. stamineum V. membranaceum- V. ovalifolium V. corymbosum V. ashei

V. darrowii \ V. tenellum V. myrsinites V. stamineum V. ashei

V. ashei V. angustifolium \ V. pallidum V. myrtilloides \ V. darrowii V. myrsinites \ V. elliottii

V. angustifolium . V. membranaceum- V. ovalifolium

W57 H AT AN BIPUIE S B, AH AR H A 0 2 vt ppr,
PrEEPESR , AT -32 ‘CAK# . Ehlenfeldt %A 7L &
LR o el A A 7 v e PR W e U SR ) L M A
B, 2 G MR B AR 5 BB A 2% 2E I, PUFE It 5 e 20
R BB 2 IEA . A4, mi R X AR K
5 R ARG ey MR | I MER AR (V. deliciosum) M1
1EAT (V. cespitosum)t HAG BRI P IENE , 218 = i
REPUIERMERIEE G PSR, 2R 2% B
L8, Dy 1 2 Ay B FH T IS B S MR R
B E A AT RN <P 5 AR A B R ) P SE W A
fm A 32 BA (Aron) ™,

H 1 W A DU IR C 2 S TR AE A 2 T it A
FE DR TR S AR RN TR0 7€ W5 25 it B () I R A
Rowland F5 1] F <px 5 46 8047 15 5 2R EA7 7% 52 1) 73
BOBEAA[(F14b X W85-20) X (NJ8813-15 X W85-23)]
M 7 5T RAPD A ic (st 4% 18 0 3, I %5 5 Y
I N5 HTFEMEA R A QTL AL /5 - Dhanaraj 2559 M4
DAL ATE P DIk B B5 25 o A I T 76 2F RNA R 2211
cDNA SCHEEH, 313 T £ 2500 4~ 57 K i EST J7 41,
My B T8 — AN R L R AR 51 . Rowland 25 F
T BB FE A LB T W = (P SE PR 58D A 25 1K (P58
PESS) IR R i s A, 45 BRI - 5 — Sl 5
BWHRANSAESEEHCRERRE T . Wal-

worth 2500 M = (HLFEME 3D H 7> B 1K) CBF 4w tis
K (BB-CBF) ‘T NSEHS T (B FEME S 8L 1 b
4t R OR BB-CBF [ 41 R 3 1A (545 S 4% 78 (1) -
FAC RSN REME R 17 3.5 C, R Tk EERIX
W CBF B: KA S IS MR U FEVE I 7). Die 5507
K FH A = DR 1 5 — AN 5 454 5% 4 S
FERNAIE AL T W 2 35 TR 3R 08 R B A AR AL, , B 4 b )
BT 54 YIS — B I B R R IE M RS 5
B SRAR , T A B 2 ST A 2 BT 261 58 1) B A i
PERLR B . DR, 28 49 i g R L X A K [ T SR P
R P PR SR AL ) R A D o AR M T
MEBE, R L5 AR5 Rl e 22, R B R BN
T R RN A SR 2 R 1 R A A v I
BT BT B I A IR IR RS
PUIE MR B EEB 7 T AR P IE R R AE et
I AT RE A 2 AL LA T R B A Ak TAESE , 25
JE I E M R BB,
32 REAEEMREBESH

A TR AR H AR PRARE 2 A U IR A B
Bifabr. FTREAL, ARG IE T BRI, 4
KR E 2200, BT AR S5 7 AL B, AN
REfEAE R IE 3 P AESE B, AR AEE L/ T, 5
Fit 50 R -5 MR 0 5 L v DA G 8 oA B
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TR R, 45 5 ] A s SRR S A R R ORI R R o Hr 1183

HR S 5 BT, 45 R E 0L 5 5] 1 I 46
XS5, AR BB AT LT, P i i . AR
I < 5 A A ik 8 1A i M 2 ot o 75 ¥4 2 ik
B (800~1200 h) , 75 T 08 I R i [X 885 13 44 R 757
ARAE R REIEE T R, — e 2 E LR
TR AN K. B, B EAE R F A
BREEEFMMEERT i, TN, XERE
AR H SRAG A KR A BRI, S m A
ZAZ G ACTE A BN 250~600 h, A K HBFRAR T = A
WA AR, 400 T WA RIS, IE9 R E
WF 238 R SR T R TV 2R T A R EURAK 5
A 5 0 A P, AP R e AR A T PP IE Z (Snow-
chaser) A RAK 75 ¥ & 5t Fl, 75 14 818 100~200 h,
PRAR AR 5, B LAt 520 5 P B4 JE R (O " NealD
B (Star) $2 /T _F 117 20 d, B 1 T 3 0 8
3 [E 5 45 2\ @] (Driscoll” s) F| F &5 & lA J= 8 1)
R i & MS122 #H 4k H & H DrisBlueSix - DrisBlue-
Seven. DrisBlueEight . DrisBlueFifteen %5 % 75 ¥4 &
(R SR A A, E T 2020 5 & HE 7 B B 754
BRI AT AR P K 800 SR 52 (A i S AR T
Fh DrisBlueNineteen™ . It 4h , G HR #R A - HF 7] R
A7~ NGBS A R < s AR BTG A B i 20 LI i
A S R R B R TR R 2 R I L R AR
(F2DE,

N TN B R AR AR B M S E R
F o3 b R TR EE B, LSS B A0 ki J %
P 5 HEEMCHEER . Rowland Z5°F| F 38 #k
BRI R BB CH ST < O R R ) < 4
HAE] 70 I RAPD 20 TARICH T B 5K 5 W 28 7574
TR S AL E B S . Que I UST5(—f%
A H S ERATG 55 DU 5 Ak < i A ARG R = 1 2 22 5 AR
S b AT 25 B R 25 (Bluetta) R 452 75 B BEAA
140 /> RAPD 73 T Ric M g 1 UST5 1) 38 4% 7 i &
W 1% B RE T T R R A E R BENME.
Rowland 5] Ff] F,#10 (Fla4B (F 4347 ) x W85-20
(A AE AT ) ) AT W85-23 (< i A6 1A ) 1 458 43 8
TR (SSR.EST-PCR.SNP % 265 Mric iy & T i f%
RS, R e LA SPUREMIRAE S QTL
PAJ 2 AN 5 A BRI QTL. it , 7843 F
FH 5 3 A7 55 T 30 A A R AT SR A A2 IR AR
AR TR EIER, TR 520 24000 0 A
AR e AR e AR A B R B )

33 MEUEMEEBE SR

2 0 A i P AR RV B4, T K R XK
B, o 3K BRI A, b % BT R ) 5
Wi, AN 7 B J7 55 25 i B ORIl X b AE A HE
] BRI, 35 HHOE G R S ORI R A
AR ERE T E R —. BFFC R, A A
W55, JEAE (V. stamineum)  I¥ K &A% (V. arbore-
um) 1= W EUE (V. simulatum) IR R 98 HAL K, B
AR A S AT RS R, TR PR
b ) L F RO RE . E R A 5 0 R SR A A
AP JEAROE 7858, B G BAK . TR AR
A7 ~ 1o MG Tl o AT O R G e
RIS N 1 DU A5 A R g NS Rt 1 e 7. 4k,
PR AT e % A R G R AR 1 e S e A, HLH
Pk B R AT A%, R R b R I A M
MEHER 2%, B Mt 838 R S A e R iR
A 25 (R 7 110 i e A WS 2 B A R 7 L IX Y R
P, HABMRAC S ST R P SF R I B TR,

H AT, WP R T 3 A T R B A A R
T B UL BE 0 (R VA A0 e 5 26 DT AR 472 4 77 18
TR PR W A PRI T - BROCRTETLLUE 3
HAMEL, R SR 586 5E B PCR T T VeLonl 2
RIFEA A H R e T R P REER . Rk
W, BT 5 WA, VeLonl 1P 8 3218 0] BT - 5 B
B FEUN SR T R A T DU R
71 Zhang ZE7H]H AL A B AP EE S e
Hh 3 1 1Y VeMYB4a e 5 I 5, AE CaM V35S JA 8 1
i) A LA W A A A i RaK , 45 AR Ve-
MYB4a [P ik R Y5 1 0T #5801 52 ol 1 ok
T RN T 5 | BRI PR U S S R PR A7 R Y
R0 DRI, 76500 36 2 0 2 PRI 70 At B hm s n 7
AR v MR S5 0 5 P i P B AR TR A PR R
RN T T, FERIH 2450615 S5 T B 1%
HPr R MR BN RS A, Bk EEDLR
IER e FEEL
34 MERENEMREBES T

IR, W R PR VO DT R B B A SRR
(R NRIRIA i 5 A P (SN SERS Wk 2 S My
AR 8 B ) = A V22 87T 5 T, G HE A R S st
A IR E S T 32 Co PR SR /N AR DL R
KV R . v s R il e 0 1 X v A 2 AR K
A= () e KRBT o PRI, 1 A AS ) 25 PR 28 B A ik
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A HEL A B8 U ) T A DL AL T 35 7 0 0
FRHT Hb DOPPORE (1) 5 25 S P 225G B 220 Lyrene™ B 5T
R o SRR B B IR BE T 5 B e R A A
A SO EER IRAR TR R A R . T
) W S B A 2k DR T kR R e A R B v O Y
(Bluerain) i #4458 , 78 5000 1 Hb X PR AS 7= A #4
F0, b AL, EE A N ERAT L B BLIA SRk
15 (V. myrsinites) « fa J5 %84 (V. pallidum) A7 F] 8k
A7 R FERAT 7 AHBRATE P 308 5 A0 U 5 Ak < o 16
RSO A 72 N (R WA T VR R ) B R L (R 2D,

WA RF e 75 R Db IE S eyl PR BT AN [R] IR
FEARAL T i CO, [RI 4K T8 28 | 7% i i 26 Je 7K 43 R
RO BRI, E R SRR, B S R (1)
Fla.4B HA 84 i #bk , 3 CO, R4 K L b &
NS SRR 5 30%7. Chen 25700 4 S AR
B FRTEAN RN (25.30.35.40 F145 “C) N 355 6 h,
S5 BRI B i kG AR TR ) B WA T A A i R
1E 40~45 “C I & il T ORI B AP B35 P 4 JBE NG
i S DL R SE B ) SR AR B AR A A o A B < s 4K
RS i R %) WA vt o A B BT AR B 22, SR Ak
SERL IR RS20 AR AR T 2t . Hao 5577 1% 6
AN RE b AR SR A T B PR AT, R I R 4
B 3L K] ) ¥ 5 (Gulfeoast) « BB IR 45 B B S 1
B T A Al Y T RALE B RN R IR
FEAR AR, 30 T R I B U P = iR fe 7 o
I, S B 5 T T B TR R A DA WA R R R R
Pl BE 77 (0 = B F Rk R A S AR P R
FA B HAR RYERIZ D T N, B s AR 45
FAMFFBI RSP IR S5 IEB T 0 T in
ic, R e fe R AR
35 REMGRAESHEREBE SN

H H, W5 & Fh 2 0 135 F W 2 a2 06
B P, — 7 T AT DA AE K R RSN 1], 38 2 I [a]
BERITT I I H B, 53— 77 T AT DA S 48 o Rl Ny R
57 8 ST AN R S 1A, BIF 50 R T, B el %
A AL v B R R A T R R R M I
FORIRE . T 5 SRR | HR A /)N FRERSAR A FEE R AR
PRI, R T M A B ) B AR A RE (R 2D,
B P 5 R FH A oA AR <= s A BT R DR R 1
Jb v AN AR 4E O LK (Barliblue) 85 35 R AE XS
(Chanticleer) 5535 R L #0F, RSLT-H4FE 6 H EA)
G AT T el PR SRR U A o T SR IR

Ak 25 EAT P 6 58 0 45 J8 T A M o e B, RS T 4R 8
H R A e, n IR AN A BR T 3 T SR Y
164, Jaakola S5 F WK kARG (V. myrtillus) ¥ % |
5 R SRR G BST SCHE, H THIR 5 RILKE
R R FE R . Nguyen S5 DL RK I 8% A7 2 Ak
PR 2 £ B ST R IR 58 18 SR S e e RL, R A
RNA-seq 245 52 45 1 5 0 S S BOaoRE S 1) fige ik
TFs, 3K F qRT-PCR X} HA7E 5k & i FE i 3R
BT TR T, Rk, BN T R A i A
VB8 RS IH B PR A, 4240 3 5 SR E MR
RIAH IR D], R0 R SR B &4, R & RS
BI5 5 AR B E & 2 7 2 5 R 2
BRI G 388t o R AR R W 2 A B R A
3.6 REGMREMEEBEE S

WA AR S 0T B P 2 AR R RS XUR LR
WERE VR KN A RAE T RSB, Rk
e R o P E S 00 SR ST IR T, R AT TR SRS
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