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The genus Vaccinium (blueberries, 

cranberries, bilberries, lingonberries) 

occurs on all continents except Aus 

tralia and Antarctica (41). It also 

occurs on many islands and island 

groups. Wherever species occur, they 

readily colonize disturbed habitats 
during early stages of succession (44) 

and so are weeds in the ecological 

sense (i.e. pioneers of secondary suc 

cession). Distribution of species in na 

ture is limited by the fact that they are 

acidophiles, largely intolerant of dense 

shade, and require light for seed ger 

mination (13, 20). Therefore continual 

opening up of appropriate disturbed 

habitats is essential for the long term 

perpetuation of species. 

Worldwide, Vaccinium includes ap 

proximately 400 species and is most 

abundant in the montane tropics (41). 

The center of origin of the genus is 

believed to be northern South America, 

however the greatest concentration of 

species is currently in New Guinea. In 

North America, north of Mexico, the 

genus includes 10 sections (subgenera) 

(3). At the present time blueberries 

grown commercially for fruit produc 

tion in temperate and subtropical re 
gions are all derived from species or 

interspecific hybrids in Vaccinium sec 

tion Cyanococcus, the true or cluster-

fruited blueberries, which are largely 

restricted to acid soil regions through 

out the eastern half of North America. 

The true blueberries include from 

10 to 26 species depending on tax-

onomic viewpoint (14, 42, 43, 44, 45). 

This results in a great deal of disagree 
ment on species delimitation, mainly 

in regard to crown-forming species. 

There is a high incidence of polyploidy 

in Vaccinium, and species in section 

Cyanococcus occur at the diploid (2n 

= 2X = 24), tetraploid (2n = 4X = 48), 

and hexaploid (2n = 6X = 72) levels 

(13). The cultivated types are all 
polyploids. Rabbiteye blueberry is 

hexaploid, while standard highbush, 
southern (low-chilling) highbush, low-

bush, and half-high cultivars are 

tetraploid. 

Four species [sensu. Vander Kloet 

1972 (42)], V. angustifolium Ait. (low-

bush blueberry — 2n = 4X = 48), V. 

ashei Reade (rabbiteye blueberry — 

2n = 6X = 72), V. corymbosum L 

[highbush blueberry — (2n = 4X = 48 

forms)], and V. darrowi Camp 

(Darrow's evergreen blueberry — 

2n = 2X = 24), have provided the 

majority of the germplasm utilized up 

to this time in cultivar development. 

The contributions of V. darrowi to 

cultivated blueberries have been pos 

sible because selected clones of this 

diploid species produce unreduced 

gametes. 

The Gene Pool in 
Cultivated Blueberries 

The germplasm base in highbush 

and rabbiteye blueberries is very 

narrow. Hancock andSiefker (24) de 

termined that most of the nuclear 

genes in present highbush cultivars 

were contributed from the three native 
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selections, 4Brooks,' 'Sooy,' and 'Rubel.' 

Likewise, seven of the 10 tetraploid 

cultivars which include V. darrowi 
germplasm in their background trace 

back to a single clone, 'Fla. 4-B.' A 
similar situation exists with rabbiteye 

cultivars where almost all of the nu 

clear genes were derived from four 

original wild selections, 'Myers/ 'Black 

Giant,' 'Ethel,' and 'Clara.' 

A 1986 survey of diversity of cyto 

plasms in 50 tetraploid cultivars found 

that only four different cytoplasms 

were involved; two of those, 'Fla. 4-B' 
and 'North Sedgwick,' were repre 

sented by single cultivars (22). Since 

1986 two additional cultivars, 'Cape 

Fear' and 'Sierra,' have been released 
that have 'Fla. 4-B' cytoplasm. In addi 

tion, 'Georgiagem,' released in 1986, 

has cytoplasm from 'Ashworth,' a clone 

of V. corymbosum. The cytoplasms 

of the most widely planted highbush 

cultivars in the U.S. were either 

'Brooks' or 'Rubel' (22). A review of 

rabbiteye cultivars, where the female 
parent is known, shows that only three 

cytoplasms are involved. The cyto 

plasm of 'Centurion' comes from 'W-

4,' while the cytoplasms of all other 

rabbiteye cultivars come from either 

'Ethel' or 'Myers.' 

The increased inbreeding accompa 

nying consecutive generations of re 

combination within these narrow 

germplasm bases has been effective in 

concentrating desirable blocks of genes 

or gene combinations in single geno 

types. However, inbreeding depression 

results in reduced plant vigor and fruit 

weight in highly inbred material in 
Vaccinium (25). Therefore, inbreed 

ing within the present standard culti 

vated highbush and rabbiteye gene 

pools is probably severe enough to 

slow breeding progress. 

Lack of diversity in the cultivated 

rabbiteye and highbush gene pools is 

also potentially disastrous from the 

standpoint of genetic vulnerability. 

Hancock and Krebs (22) suggested 

that the highbush blueberry industry 

could be seriously at risk from patho 

gen attack if cytoplasmic resistance 

ever becomes important. The same 

situation is also true for rabbiteye blue 

berries. 

Genetic vulnerability in lowbush 

blueberries as currently established in 

native stands consisting of a mixture 

of many genotypes is not a serious 

concern. However, the advent of 

widespread establishment of lowbush 

fields utilizing a small number of elite 
clones could drastically change this 

situation. 

In recent years blueberry breeders 

have made a conscious effort to 

broaden the germplasm base (or 

initiate programs with a fairly broad 

base) with the various cultivated types 

(2, 8, 17, 29, 31). This is evident in 

recent tetraploid cultivar releases. 

However, it is apparent that much 

greater efforts are needed, particularly 

in broadening cytoplasmic diversity. 

Desired Characteristics in 

Future Cultivars 

Previous reports have documented 

the recent changes in and current status 

of the various types of blueberries 

grown in North America, along with 

major and promising new cultivars in 

each production region. It is significant 

that 20 new cultivars have been re 

leased in recent years. These new culti 

vars represent improvements in fruit 

quality, fruit size, reliability of crop 

ping, productivity, pest tolerance, 

broadened soil adaptation, and exten 

sion of the fruiting season. These culti 

vars are expected to complement or, 

in some cases, replace standard culti 

vars. The potential of the southern 

(low-chill) highbush and half-high 

types is particularly exciting because 

they have made possible the expansion 

of "highbush type" blueberry culture 

into more southern and northern re 

gions, respectively. 

The next question is what character 

istics will be essential in cultivars of 

the future if the blueberry industry is 
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to continue to thrive. Fruit and plant 

characteristics usually included in eval 

uation of potential cultivars were sum 

marized by Galletta (20), and it is 

doubtful that any of these character 

istics will be de-emphasized in the 

future. However, there are a number 

of characteristics that will be essential 

in future commercial cultivars, and 

thus should receive greatly increased 

emphasis. These are pest resistance, 

tolerance or resistance to environmen 

tal stresses, and adaptation to mecha 

nized management. 

Increasing restrictions on pesticide 

usage and dimmed prospects for new 

pesticide registrations for blueberries 

necessitate identifying genetic sources 

of resistance to major insects, mites, 

and diseases and incorporating these 

genes into commercial cultivars as rap 

idly as resources and personnel will 

permit. This will require major, sus 

tained, efforts by teams of researchers, 

will involve interspecific and perhaps 

sectional hybridization in a number of 

cases, and in some instances, if genes 
for resistance do not appear to exist in 

Vaccinium, may involve the techniques 

of biotechnology. Disease problems 
of greatest concern (i.e. requiring the 

most immediate attention) include 

mummy berry and monilinia blight 

[Monilinia vaccinii-corymbosum Reade 

(Honey)], blueberry stunt (blueberry 

stunt mycoplasma), blueberry shoe 

string virus, stem blight [Botryo-

sphaeria dothidea (Mouq. ex Fr.) Ces. 
& de Not.], stem canker [Botryo-

sphaeria corticis (Demaree & Wilcox) 

Arx & Muller], and botrytis blight and 

fruit rot (Botrytis cinerea Ters. ex 

Fr.).3 Insects of greatest concern in 

clude the blueberry maggot (Rhago-
letis pomonella Walsh), sharp-nosed 
leafhopper (blueberry stunt vector) 

(Staphytopius magdalensis Prov.), 

blueberry aphid (shoestring virus vec 

tor) (Illinoia pepperi Mac. G.), cran 

berry fruit worm (Mineola vaccinii 

Riley), cherry fruit worm (Grapholitha 
packardi Zell), and plum curculio 
(Conotrachelus nenuphar Herbst.).3 

Frost and freezing temperatures 

during and following bloom often 

seriously reduce yields of all types of 

blueberries and in all production areas 
(21, 23). Incorporation of genes for 

either delayed bloom (to avoid frost 

and freeze injury) and/or for toler 

ance to low temperatures during and 

following bloom are needed to assure 

regular annual cropping. In all northern 

production regions tolerance of flower 

buds to low temperatures during the 

dormant season is especially needed 

(19). Adaptation of "highbush type" 

cultivars to upland mineral soils could 
be potentially important if blueberry-

culture continues to expand at the 
present rate. Korcak et al. (28) demon 

strated that hybrid seedlings from a 
number of different genetic back 

grounds including V. angustifolium, 

V. ashei, V. darrowi, and also V. 

corymbosum, could be selected for 
adaptation to mineral soils. Adaptation 

to mechanized management, particu 

larly pruning and harvesting, is rapidly 

being necessitated by shortages of hand 

labor and the rising labor costs. Me 

chanical harvesting for processing out 

lets has been a standard commercial 

practice in most highbush and rabbit-

eye production areas for many years 

(20). When grown under cool climatic 

conditions, selected highbush cultivars 

can be harvested mechanically for the 
fresh market outlets. Rabbiteye culti 

vars are also reasonably well adapted 

to mechanical harvesting for the fresh 

market (3). However, major efforts 

are now required to develop highbush 

(and perhaps lowbush) cultivars which 

possess all the necessary plant and 

fruit characteristics for successful me 
chanical harvesting for the fresh mar 

ket. Plant architecture and resistance 

to cane diseases must be considered 

along with fruit characteristics in 

3Genetic Vulnerability Statement on Cultivated Vaccinium in North America, Small Fruits Crop 
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breeding for adaptation to mechanical 

harvesting (20). Plant architecture, 

vigor, and precocious flower bud 

formation are also very important se 

lection criteria in breeding for adapta 

tion to mechanical pruning. 

Based on Galletta (20), the ideal 

highbush or rabbiteye cultivar for me 

chanical harvesting and pruning 

would possesss the following charac 

teristics: moderate vigor; at least a 

moderate number of narrowly-upright 

canes (suitable for training in a nar 

row hedgerow); a large number of 

flower buds/cane; a high level of re 

sistance to wound pathogens (to with 

stand cane injury during harvesting 

operations); small to moderate fruit 

size (1.0 to 1.5 g); very light blue fruit 

color; a very small picking scar; loose 

fruit clusters; moderate ease of fruit 

removal; crisp flesh texture and supe 

rior firmness; a moderately tough but 

elastic skin on the fruit; and a desir 

able sugar/acids ratio to assure ex 

tended shelf-life of fruit. For lowbush 

cultivars, maximization of the number 

of fully erect fruiting shoots per unit 

surface area and synchronous ripening 

would appear to be essential, along 

with the fruit characteristics listed for 

highbush and rabbiteye. 

Germplasm Resources Available to 

Meet Future Needs 

In recent years there has been a 

much increased awareness of potential 

genetic vulnerabilities and other prob 

lems associated with a narrow germ 

plasm base in cultivated crops. Serious 
economic losses in major crops such 

as maize brought this sharply into 

focus (1). A number of organized plant 

explorations have been carried out 

during the last 20 years (particularly in 

the last 10 years) to increase the amount 

and diversity of Vaccinium germplasm 

available, and these materials (mainly 

seeds) have often been deposited with 

the National Clonal Germplasm Re 

pository, Corvallis, Oregon, for long-

term maintenance. However, the ma 

terials maintained at the Repository, 

as well as those in the working collec 

tions of breeding programs, by no 

means represent a significant percent 

age of the germplasm available. 

Therefore, what germplasm resources 
are available to meet future needs for 

blueberry cultivar improvement? 

Lyrene and Ballington (30) pointed 

out the Vaccinium germplasm re 

sources fall into three categories re 

ferred to as primary, secondary, and 

tertiary gene pools. 

There is a primary gene pool within 

each of the main cultivated types. 

Thus the primary gene pool for low-

bush and rabbiteye blueberries con 

sists of V. angustifolium and V. ashei. 

respectively. For standard and south 

ern highbush blueberry the primary 

gene pool consists of tetraploid geno 

types of wild and cultivated V. co-
rymbosum. Half-high blueberry cul 

tivars present a different situation in 

that both V. angustifolium and V. 

corymbosum are major components 

(29). In this case the primary gene 

pool involves two completely inter-

fertile species (16). 

The range of tetraploid V. corym 
bosum extends from southern Canada 

across to Michigan, and southward 

into east Texas and Florida (42), and 

within this range literally millions of 

genotypes occur in the wild (37). Ap 

proximately the same situation exists 

for V. angustifolium within its range 

in eastern Canada and the northeast 

ern and Great Lakes areas in the United 

States (42). The range of V. ashei in 
the wild is more restricted. Originally 

this species occurred only in southern 

Georgia, northern Florida, and south 

eastern Alabama (14). However, V. 

ashei is very adaptable and escaped 

plants from commercial plantings, 

which were made in the early part of 

the 20th Century, and later abandoned, 

have become established in the wild 
as far west as Mississippi, and at least 

as far north as Geogetown County, 

South Carolina (10). Thus V. ashei 
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germplasm resources, while perhaps 

not on the same scale as V. angusti-

foliurn and V. corymbosum, are still 

quite extensive and appear to be 

increasing. 

Blueberry breeders have the poten 

tial of almost seemingly unlimited ge 

netic resources in the primary gene 

pool of the cultivated species. Both 

the diversity, and in some cases lack 

of diversity, in these gene pools is 

very interesting, as illustrated by the 

following examples. Most of the char 

acteristics desired in cultivars adapted 

to mechanical management appear to 

occur in both V. corymbosum and V. 

ashei (20). Genes for large fruit size 
apparently occur throughout the range 

of tetraploid V. corymbosum. From 

1978 through 1984 elite germplasm for 

large fruit size was collected in south 

ern Georgia, southeastern and south 

central North Carolina, and southern 

Michigan (9, 10, 11). Genes for large 

fruit size appear to be more wide 

spread in populations of V. ashei from 

west Florida than in populations from 

southern Georgia (6, 11). Genes for 

upland adaptation occur in V. angusti-

folium, V. ashei, and also in V. co 

rymbosum (9, 10, 11, 20). Genes for 

early ripening occur in V. angustifo-

lium; however, in one study involving 

native tetraploid V. corymbosum pop 

ulations from New Jersey, North Caro 

lina, and northern Florida, there was 

no variation for early ripening (4). 

Likewise, no variation for nonprefer-

ence feeding resistance to the sharp-

nosed leafhopper (blueberry stunt vec 

tor) has been observed in either wild 

or cultivated V. corymbosum, while a 

wide range in resistance occurs in V. 

ashei (18, Meyer & Ballington—Annals 

Ent.—In press). Genes for resistance 

to mummy berry are known to occur 

in cultivated and wild V. corymbo 

sum, and resistance to stem canker in 

wild and cultivated V. corymbosum 

and V. ashei (20). Keeping abreast of 

the appearance of new races of the 

stem canker fungus complicates breed 

ing for resistance (15,35). No variation 

for resistance to stem blight has been 

found in wild V. corymbosum, but it 
does occur in cultivated V. corym 

bosum, and V. ashei and V. angusti-
folium (12,34, Buckley & Ballington— 
In preparation). 

For each of the cultivated blueberry 

types there is a secondary gene pool 

made up of the other species in Vac 

cinium section Cyanococcus. For ex 

ample, V. angustifolium would be in 

the secondary gene pool for standard 

highbush and V. darrowi [or V. elliottii 
Chap. (2n = 2X = 24), V. myrsinUes 

Lam. (2n = 4X = 48), or V. ashei] for 

southern highbush. Species diversity 

and abundance in the secondary gene 

pool are also extremely great. Exam 

ples of species in this gene pool which 

have contributed to, or are promising 
for incorporation of genes into, cul 

tivated blueberries are as follows: 

Vaccinium darrowi is a main secon 

dary gene pool species involved in all 

present southern highbush cultivars. It 

has contributed genes for drought and 
heat tolerance (36), superior fruit qual 

ity and fruit firmness under warm 

humid conditions (2, 6, 20). This spe 

cies is abundant on dry sandy uplands 

throughout much of Florida, and also 

occurs in southern Georgia, southeast 

ern Alabama, and along the Gulf Coast 

in Louisiana (42). 

Vaccinium elliottii is a fairly wide 

ranging crown-forming species of 

southern latitudes with an extremely 
broad ecological amplitude (11, 14, 

42). It is adapted to a wide range of 

soils from droughty sands to heavy 

clays (11), and is notable for high acid 

flavor, a favorable soluble solids/acids 

ratio, a very small picking scar, and 

for ease of fruit removal (6). These 
last three traits are very important for 

adaptation to mechanical harvesting. 

This species also exhibits a wide range 

of resistance to the sharp-nosed leaf-
hopper and the stem blight fungus 

(12, Meyer & Ballington, Annals Ent.— 

In press). 
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Vaccinium simulatum Small (2n = 

4X = 48) is a crown-forming species of 

intermediate to high elevations in the 

Appalachians, ranging from northern 

Alabama and Georgia to Kentucky 

and West Virginia (14). It is well 

adapted to upland soils and produces 

a deep root system even on clay soils 

(11). Plant height averages from 4 to 6 

m, and dormant buds must be ex 

tremely hardy, considering that plants 

crop regularly on exposed sites at 2000 

m elevation. The fruit has a pleasant 

subacid to acid flavor, and is quite 

variable for traits such as color and 

size. The range in fruit size is equal to 

wild tetraploid V. corymbosum (9). 
Vander Kloet (42, 44) includes this 

taxon in V. corymbosum, and admit 

tedly, it is difficult, if not impossible, 
to separate the two based on plant, 
leaf and fruit morphology in summer 

(9). However, the two are distinct in 

phenological development, and based 

on systematic crosses among three 

clones of each species, and attempts 

at intercrossing V. simulatum with cul 

tivated V. corymbosum, they do not 
appear to be fully interfertile (Balling-

ton—unpublished). In addition, they 

are distinct for percentage of individ 
ual anthocyanins in fruits (5). There 

fore, it appears that V. simulatum and 

V. corymbosum are distinct gene 
pools. Vaccinium simulatum could 

easily become the primary gene pool 

for an additional type of cultivated 

blueberry for the Appalachian region. 

It also has potential as a source of bud 

hardiness and upland adaptation in 

northern growing regions. 

Two hexaploid species V. amoenum 

Ait. (2n = 6X = 72) and V. constablaei 

Gray (2n = 6X = 72) continue to show 

great promise in the secondary gene 

pool of V. ashei (2, 8). Vaccinium 

amoenum has contributed genes for 

improved fruit quality and mineral 

soil adaptation, and V. constablaei, 

genes for delayed bloom, short bloom 

to ripe period, and improved winter 

hardiness. Intercrosses of F/s among 

V. constablaei and V. ashei produced 
seedlings blooming later than and 

ripening with the standard mid-early 
North Carolina highbush cultivar *Cro-

atan' (8). Hybrids among V. amoenum 

and V. constablaei also combine many 

of the desirable traits of both species. 

Finally, diploid populations of V. 
corymbosum (sensu, Vander Kloet 

1972) represent a distinct gene pool 

that has only been used in genetic and 

taxonomic studies (7, 32, 33, 42, 44). 

yet the populations making up this 
gene pool are even more numerous 

and widely-occurring on a broader 

range of habitats than tetraploid V. 

corymbosum (10, 44). Therefore, 
diploid V. corymbosum represents a 

potentially valuable and virtually 

untapped resource for blueberry im 

provement. 

With the secondary gene pool the 

concepts of homoploid (within ploidy 

level) and heteroploid (between ploidy 
levels) interfertility become signifi 
cant. Camp (13) indicated that there 

appear to be no fundamental sterility 

barriers between members of the same 
phyletic section in Vaccinium so long 

as they have the same chromosome 

number. While the idea of complete 
homoploid interfertility has been dis 

puted by several workers (7, 44), it 

does appear that if a fairly large num 

ber of parents are utilized in any 

homoploid interspecific combination, 

it is likely that one or more combina 

tions will be successful. Complete 

homoploid interfertility between V. 

angustifolium and 4X V. corymbosum 
has already been noted (16); there 
fore, transfer of resistance to stem 

blight from V. angustifolium to V. 

corymbosum may be facilitated almost 

as readily as between cultivated V. 

corymbosum parents. 

Heteroploid crosses in Vaccinium 

are generally much less successful than 
homoploid crosses (30). However, cer 

tain clones in most diploid section 

Cyanococcus species produce some 

unreduced gametes making 2X-4X 
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combinations feasible (7, 31, 33, 44). 

Crosses between sharp-nosed leafhop-

per resistant clones of V. elliottii (2X) 

and susceptible cultivated V. corym-

bosum (4X) usually result in only a 

small number of usually tetraploid 

hybrids (31, 33); however, it may be 

possible to transfer resistance via this 

route. A number of studies (27, 46, 48, 

49, 50) indicate that gene transfer is 

feasible from 4X-6X crosses, in par 

ticular those involving V. corymbo 

sum and V. ashei through backcross-

ing the most fertile pentaploids from 

the Fj to V. corymbosum. Recently 

Vorsa (47) has also demonstrated the 

feasibility of backcrossing pentaploids 

to hexaploids. Transfer of sharp-nosed 

leafhopper resistance from V. ashei to 

V. corymbosum using resistant penta 

ploids as a bridge appears quite feas 

ible because larger progenies are more 

readily generated. Using this method 

ology, transfer of resistance to BC, 

genotypes has been successful recently 

(Ballington & Meyer—unpublished). 

Other examples of success with 4X-6X 

backcross derivatives include the tetra 

ploid cultivars 'Flordablue,' 'Avonblue,' 

'O'Neal; and 'Sierra' (38, 40, Draper-

unpublished). 

The tertiary gene pool for cultivated 

blueberries is comprised of species 

from sections of Vaccinium other than 

Cyanococcus. F^ sterility and hybrid 

weakness, which separates even closely 

related species in many genera, appear 

to operate largely at the sectional level, 
viable F! hybrids with at least partial 

fertility may be produced if enough 

parental combinations are attempted. 

Backcrossing one hybrid between 

'Rancocas' and V. uliginosum L. (2n = 

4X = 48) (section Vaccinium) to 'Ran 

cocas' produced the cultivar 'Aron' in 

Finland (26). Several V. darrowi x V. 

stamineum L. (2n = 2X = 24) (section 

Polycodium) hybrids have produced 

tetraploid seedlings in crosses with 

tetraploid highbush (30), and Draper 

(unpublished) produced one tetraploid 

seedling (US 65) between the highbush 

cultivar 'Coville' and V. ovatum Pursh 

(2n = 2X = 24) (section Pyxothamnus). 

These latter two examples involve both 

heteroploid and sectional gene trans 

fer. Therefore, gene transfer among 

fairly widely separated taxa in Vac 

cinium, where necessary to achieve 

specific goals, appears to be a realistic 
possibility. 

Although four species have contrib 

uted the vast majority of the genes in 

present blueberry cultivars, useful 

genes occur in many other species. An 

exhaustive compilation of potential 

sources of genes for economic traits 

including pest tolerance or resistance, 

environmental factors, and fruit and 
plant traits has recently been published 
in a Genetic Vulnerability Statement 

on Cultivated Vaccinium in North 

America by the Small Fruits Crop 

Advisory Committee. This summary 

includes known sources within culti 

vars, breeding selections, elite wild 

clones and species. It does not suggest 

genetic solutions to all problems asso 

ciated with blueberry improvement 

and production; however, it does in 

dicate that there are real possibilities 

for improvement in a significant per 

centage. 

Summary and Conclusions 

1. Vaccinium is a genus of widespread 

occurrence and diversity and in 

cludes hundreds of species, most of 

which appear to be only of limited 

genetic vulnerability due to their 

generally "weedy" nature. This is 

not to say that some genetic erosion 

is not occurring through habitat de 

struction or alteration. 

2. The primary and secondary gene 

pools in Vaccinium section Cyano 

coccus (the true blueberries) are 

extremely large and diverse, and 

appear to include many of the de 

sirable genes needed in blueberry 

improvement. These genes are ba 

sically available for exploitation. 



Germplasm Resources Available to Meet Future Needs 61 

3. Transfer of genes from the essen 

tially worldwide tertiary gene pool 

in Vaccinium (in relation to section 

Cyanococcus) appears to be pos 
sible, though much more difficult 

than within and among the primary 

and secondary gene pools. 

4. If we are to realize the full poten 
tial of the Vaccinium germplasm 

available, organized efforts to sys 

tematically collect, evaluate, utilize, 

and preserve these resources are 

essential. At the present time we 

have barely begun the necessary 

work in any of these endeavors. 
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