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Abstract: blueberry (Vaccinium spp.) is a kind of fruit with high economic values and huge development po-
tentials. The paper reviewed the biological characteristics including morphological features, growth, blossom and
fruit bearing of three major varieties of blueberry, namely, Vaccinium corymbosum, Vaccinium angustifdium
and Vaccinium ashei. This paper also reported the recent research progress on physiological and biochemical
characteristics including stress resistance, photosynthesis and anthocyanins, and molecular biological charac-
teristics including function genes related with nutrition and cold resistance. The paper indicated that the future
research in this field would focus on the physiological and biochemical mechanism of the narrow pH range
adaptation of Vaccinium spp. and the molecular biological mechanism of the different mature periods of fruit in
the same branch of Vaccinium spp., and predicted the prospects and development trends on the Vaccinium
spp. research. [Ch, 54 ref. ]
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30 55 41 TARSE . R R 603

) @ | =N o
312 EExWESRRMAAXER BERRILPEGREWEIREY R, Zifkin FYXEREREE
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W S TR A A — a2 B0 RS AR S PR, T HEE R R A 5 3 A R R R
B 2R W) BT AL o A AR T R IO UG 5 A 5 3R A D i ) B DR A 4 SRR AR S A ) e v
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KT TR ISR A FEVS IS R L 335 1975k, Dhanaraj 255 F 15 3 5 RN AR JEV8 IR EE T FEFE R I
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TERTRI e s A, B 4.3%)2 2 4> cDNA SUEFT AT, XUl BI7E 9878 5 AR T8 IR 5L F i 4 5L H &
bry i I N [ P G ID O -1 B =i [ - 3 P i o S o A S 1 R (e £ A1 ) URE S8 SIS =3 SR 4
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(RN BT A Je R AR AN BT 3T, WA I BE K B TR, OV TE M I RCH A Wi 45 20 F R RORL T,
N2 B S KR

SE 0k

(1] F=, s, ) R, & R s Ml ke (D] iR Aol B, 2001(2): 34 - 35.
FENG Zhen, FAN Jingwei, FAN Guangwu, et al. Analysis on possibility of blueberry introduction [ J]. J Shandong
For Sci Technol, 2001(2): 34 — 35.

(2] L&, HEM, SOF. R NE T E AT E A & R AT R AR DT ] St AL R:, 2007, 35(1):
117 - 119.
NIE Fei, WEI Jimei, WEN Guangqin. Discussion on economical values of Vaccinium spp. and its industrial devel-
opment prospect in China [J]. Guizhou Agric Sci, 2007, 35(1): 117 — 119.

(3] JBUAE. BEHR S 2 BAE M. dbat. ARl R, 2001



604 LR (S N NI S 2013 4E 8 20 H

(4] Tigwfik. HEMAPE: ST EE 3 0M ML Jbat: Bis il dt, 1991: 75 - 164

(5] BEJEA. AR A7 P s 5 R R A LT ). & i RA%, 2003, 35(1): 49 - 52.

YUAN Zhaohe. Production history and development tendency of blueberry in the world [ J]. Deciduous Fruit, 2003, 35
(1): 49 - 52.

(6] . 4 il DX 25 307 A B U A [T ). Bl 2244, 1979, 6(2): 87 - 93.

HAO Rui. The survey of Vaccinium uliginosum resources on Changbai Mountain [J]. Acta Hort Sin, 1979, 6(2): 87
- 93.
(7] EWE, £z, 85, % REERK L REICR AT ] ol BAAEHFE, 2008, 29(2): 250 - 253.
WANG Hui, WANG Pengyun, WANG Shu, et al. Development status and prospect of blueberry in China [J]. Res
Agric Mod, 2008, 29(2): 250 — 253.

(8] EAfAk, Z3CIe, JWUH, 4. Gl 3 A o ot i X AR KRN S5 S e [T ). A P IR 5 3085, 1998, 7(3): 43
- 45.
WANG Chuanyong, WU Wenlong, GU Yin, et al. Growth and fruiting of rabbit-eye blueberry in Nanjing area [J]. J
Plant Resour Environ, 1998, 7(3): 43 — 45.

(9] RICH. WA MED FRAEZHE BRI ] P IEH 7R, 2008, 37(2): 47 - 49.

WU Wenyong. The bio-characteristics of blueberry and its culture technology [J]. South China Fruit, 2008, 37(2);
47 - 49.

[10] #FEYE, EHE, B, a0 R g ] 22230 Fiolk- 57, 2007(8): 36.

SHAO Chunying, CUI Ziliang, YANG Yanli. Introduction of blueberry superior varieties [J]. Msilei Wenzhai: Seed
Ind Rev, 2007(8): 36.

[11] KUEPPER G L, DIVER S. Blueberries: organic production [J]. Hort Prod Guide, 2004(6): 1 — 26.

[12] RIWEIT. WA 09 AW R SR B B [T ] BARAOE BB, 2010(2) 1135 - 137.

SHANG Xiaofang. The bio-characteristics of blueberry and its culture technology [J]. Mod Agric Sci Technol, 2010
(2): 135 - 137.

[13] &, Fditly, SOLE, & EENAEY AR SR EBEORT] hESSE, 2007(3): 25 - 27.

NIE Fei, WEI Jimei, WEN Guangqin, et al. The bio-characteristics of blueberry and its culture management tech-
nology [J]. China Fruit Veget, 2007(3): 25 - 27.

[14] SR A p Y 2 R | R HOR S B IR REDNRELT ], EDUK AR FF, 2006(2): 47 - 49.

MA Yanping. Biological characteristics, cultivation techniques and functions of nutrition and health care of blueber-
ry [J]. Soil Water Conserv China, 2006(2): 47 — 49.

[15] #WAR, Z=pk, KGR, & WK TR0 b2 Mg R W i OFE [T]. R A=, 1998, 15(2): 137
- 140.

LI Yadong, WU Lin, ZHANG Zhidong, et al. Research on physiological reactions of ~ ‘Northsky’ blueberry under
flooding and water stress treatment [J]. J Fruit Sci, 1998, 15(2): 137 - 140.

[16] FREEMAN B, ALBRIGO L G, BIGGS R H. Cuticular waxes of developing leaves and fruits of blueberry, Vaccini-
um ashei ‘Bluegem’[J]. J Amer Soc Hort Sci, 1979, 104(3): 398 — 403.

[17] ERB W A, DRAPER A D, SWARTZ H J. Methods of screening blueberry seedling populations for drought resis-
tance [J]. HortScience, 1988, 23(2): 312 - 314.

[18] ERB W A, DRAPER A D. Screening interspecific blueberry seedling populations for drought resistance [J]. J Amer
Soc Hort Sci, 1988, 113(4): 599 — 604.

[19]  sRABYS, fRIE3KE, #ed5, . WA A SHU RO f 25 FE AR 7 [T ], SR 2240, 2008, 25(6): 864
- 867.

ZHANG Deqiao, XU Zenglai, CHU Xiaofang, et al. Study on leaf anatomical structure indexes related to drought
resistance of blueberry [J]. J Fruit Sci, 2008, 25(6): 864 — 867.

[20]  RAK, BWAR, KER, . @A 2w A ARG AR FE BT[], R A4, 2004, 21(4):341 - 345.
WU Lin, LI Yadong, ZHANG Zhidong, et al. Studies on the winter injury of highbush, half-high highbush and
lowbush blueberry [J]. J Fruit Sci, 2004, 21(4): 341 — 345.

[21] ECK P. Blueberry Science [M]. New Brunswick: Rutgers University Press, 1988. 43 - 50.



30 55 41 TARSE . R R 605

[22]

[34]

FEMR, RNEST, XVHESH , A UG I A5 S L S BTSEME R SC R [T ] AR R oAl 2005, 27(1): 48
- 50, 54.

WU Lin, LIU Haiguang, LIU Yajuan, et al. Studies on leaf tissue structure and its relations to cold resistance of
blueberry [J]. J Jilin Agric Univ, 2005, 27(1): 48 — 50, 54.

ARORA R, ROWLAND L J, OGDEN E L, et al. Dehardening kinetics, bud development and dehydrin
metabolism in blueberry cultivars during deacclimation at constant, warm temperatures [J]. J Am Soc Hort Sci,
2004, 129(5): 667 - 674.

ROWLAND L J, OGDEN E L, ARORA R, et al. Use of blueberry to study genetic control of chilling requirement
and cold hardiness in woody perenrials [J]. HortScience, 1999, 34(7): 1175 - 1191.

OB, BWAR, R, SF. R S L DR B O R A AR SRE(T]. B 224, 1999, 26(2): 135.
ZHANG Zhidong, LI Yadong, WU Lin, et al. ‘Blomldon’: a new blueberry cultivar for commercial development in
cold mountain area [J]. Acta Hort Sin, 1999, 26(2): 135.

CHILDERS N F, LYRENE P M. Blueberries for Growers, Gardeners and Promoters [M]. Florida: E.O. Painter
Printing Company, 2006: 60 — 74.

JOHNSTON S. The cultivation of the highbush blueberry (Vaccinium corymbosum)[J]. Michigan Agric Exp Sta Bull,
1934: 252.

AUSTIN M E, GAINES T P, MOSS R E. Influence of soil pH on soil nutrients, leaf elements, and yield of young
rabbit-eye blueberries [J]. HortScience, 1986, 21(2): 443 - 445,

POWELL C L. The effect of the ericoid mycorrhizal fungus Pezizlla ericae (Read) on the growth and nutrition of seedlings
of blueberry (Vaccinium corymbosum L.)[J]. J Am Soc Hort Sci, 1982, 107(6): 1012 — 1015.

ECK P. Blueberry Science [M]. New Jersey: Rutgers Univerisity Press, 1988.

SPIERS J M. Influence of lime and sulfur soil additions on growth. yield and leaf nutrient content of rabbiteye blue-
berry [J]. JAm Soc Hort Sci, 1984, 109(3): 559 — 562.

CUMNINGS G A. Influence of soil pH, and sawdust on rabbiteye blueberry surviva, growth and yield [J]. Am Soc Hort
Sci, 1981, 106(6): 783 — 785.

FWAR, Wi, &R, 45 L5 pH EDBAG Al i A K MOTR MO 2 [T ] 3 MR R A4, 1994, 16(3):
51 - 54.

LI Yadong, CHEN Wei, ZHANG Zhidong, et al. Influence of soil pH on growth and leaf nutrient of blueberry[]].
J Jilin Agric Univ, 1994, 16(3): 51 - 54.

JAM, fRifAE, A, S5 LE pH X R AN AE KA F R )] B 5 AR ENSE, 2010(1): 91,
94.

ZHOU Lin, XU Haijun, LI Jing, et al. Influence of pH value in soil on blueberry seedling growth [J]. Terr &
Nat Resour Study, 2010(1): 91, 94.

Tk, PR, BGEAR. LRI B i A A O R R RS [) ] )T AR B, 2010, 37(1): 45
- 47.

WANG Bin, XU Shouxia, ZHAO Zhidong. Research of the influence of soil pH on anthocyanin accumulation of
blueberry [J]. Guangdong Agric Sci, 2010, 37(1).45 - 47.

RIS WO G AL G R DF MRS LT ] T E B AR, 2005(4): 43 - 46.

XU Lu, ZHENG Jianxian. Review on vaccinium myrtillus anthocyanins[J]. China Food Add, 2005(4): 43 - 46.
SPIERE R. Soil-applied sulfur effects elemental leaf content and growth of’ ‘Tifblue’ rabbiteyel[]J ]. J Am Soc Hort
Sci, 1992, 117(2): 230 — 233.

BWAR, R, SKAER, FEomA . R B A 2L SR G A R R LR S [T ). R R
1998, 15(1): 30 - 33.

LI Yadong, WU Lin, ZHANG Zhidong, et al. A comparison studies of photosynthetic characteristics of highbush,
half-highbush, lowbush blueberry and lingonberry [J]. J Fruit Sci, 1998, 15(1): 30 — 33.

K, FWAR, IR, S5 4 PSR B A i R O6 AV T E R P 0 U B R ST [ . 3 ARAOE R 2 i
1999, 21(4): 16 - 19.

ZHANG Zhian, LI Yadong, XU Chen, e: al. Photosynthetic temperature characteristic in four different types of



606 NN S VNI S 2013 4E8 20 A

blueberry leaves [J]. J Jilin Agric Univ, 1999, 21(4): 16 — 19.

[40] XUJRFe, MRIEME, WAL 3 RS FOCE RER L EEFE LT ] IE R TR, 2011, 40(5): 59 - 61.
LIU Zhaolin, WEN Guosheng, HU Li. Comparative study of photosynthetic characteristics between three varieties of
blueberry [J]. South China Fruit, 2011, 40(5): 59 - 61.

[41] Yo, skid, fPWIAMA. R EOIFROBEFE Rt [T ], hiE 42 2%k, 2011, 31(17): 3419 - 3423.
LENG Jiyan, ZHANG Jing, SHAO Mingbai. Recent advances of anthocyanins from blueberry[J]. Chin J Gerontol,
2011, 31(17): 3419 — 3423.

[42] ZFily, &% EREQTIAMREERIIRI] 25 & Tk, 2007, 33(9): 61 - 64.
LI Yingchang, MENG Xianjun. Studies on the antioxidant activity of anthocyanins from blueberry[J]. Food Ferm Ind,
2007, 33(9): 61 — 64.

[(43]  XUZrfin, XU/NHD, JE S, WA A8 o 3R O BT AT PR TS [ ] YEIR A0k 224k, 2009, 25(6): 1347 -
1350.
LIU Hongjin, LIU Xiaoli, ZHOU Jianzhong. The anthocyanins extracted and antioxidant activity of blueberry [J].
Jiangsu J Agric Sci, 2009, 25(6): 1347 - 1350.

[(44] iy, RS, BIWE, % B PECEFRRRTZ0EI] £dBe, 2007, 32(11): 73 - 76.
LI Yingchang, MENG Xianjun, XIU Yingtao, et al. Study on the processing of the extraction of anthocyanin from
the fruit of blueberry [J]. Food Sci Technol, 2007, 32(11): 73 - 76.

[(45] PhEEE, ke, WIAVRY, S5 JEOH RS WARE VS B ALEI BT S BERE (1], o RO B2, 2009, 42(3):
996 - 1008.
SHUN Jianxia, ZHANG Yan, HU Xiaosong, et al. Structural atability and degradation mechanisms of anthocyanins
[J]. Sci Agric Sin, 2009, 42(3): 996 — 1008.

[46] WHIEZE, T, #FiY, % WARACKTFREENIE] JLrE 2, 2008(8): 23 - 26.
MENG Xianjun, YU Na, LI Yingchang, et al. Studies on stability of anthocyanins from blueberry[J]. Northern Hort,
2008(8): 23 - 26.

[47] ZF@ils, STROC, BEMW. GRS T EFLCHZE) ] 'SP, 2009, 25(4): 52 - 55.
LI Yingchang, QI Fengyuan, FENG Yanbo. Effects of metal ions on the blueberry anthocyanins [J]. Food & Mach,
2009, 25(4): 52 - 55.

[48] HARB J, KHRAIWESH B, STREIF J, et al. Characterization of blueberry monodehydroascorbate reductase gene
and changes in levels of ascorbic acid and the antioxidative capacity of water soluble antioxidants upon storage of
fruits under various conditions [J]. Sci Hort, 2010, 125: 390 - 395.

[49] WANG S'Y, CHEN H, EHLENFELDT M K. Variation in antioxidant enzyme activities and nonenzyme components
Amerong cultivars of rabbiteye blueberries (Vaccinium ashei Reade) and V. ashei derivatives [J]. Food Chem, 2011, 129:
13 - 20.

[50] ZIFKIN M, JIN A, OZGA J, et al. Gene expression and metabolite profiling of developing highbush blueberry fruit
indicates transcriptional regulation of flavonoid metabolism and activation of abscisic acid metabolism [J]. Plant Physi-
ol, 2012, 158: 200 - 224.

[51] AKAGIT, IKEGAMERI A, TSUJIMOTO T, et al. DkMyb4 is a Myb transcription factor involved in proanthocyani-
din biosynthesis in persimmon fruit [J]. Plant Physiol, 2009, 151: 2028 - 2045.

[52] DHANARAJ A L, SLOVIN J P, ROWLAND L J. Analysis of gene expression associated with cold acclimation in
blueberry floral buds using expressed sequence tags [J]. Plant Sci, 2004, 166: 863 - 872.

[53] DHANARAJ A L, SLOVIN J P, ROWLAND L J. Isolation of a ¢cDNA clone and characterization of expression of
the highly abundant, cold acclimation-associated 14 kDa dehydrin of blueberry[J]. Plant Sci, 2005, 168: 949 -
957.

[54] ZHAO Xin, ZHAN Liping, ZOU Xuezhong. Improvement of cold tolerance of the half-high bush * Northland ’

blueberry by transformation with the LEA gene from Tamarix androssowii [J]. Plant Growth Regul, 2011, 63(1): 13
-22.



