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Abstract
  Professor M.A. Blake spent his 40-year career with the New Jersey Agricultural Experiment Station studying 
many aspects of peaches. His early efforts centered on pruning, disease control, and general orchard management 
practices. Later he studied peach tree physiology, fruit tree nutrition, fruit development and ripening, and posthar-
vest storage. He inherited a young peach breeding program from Professor Charles Henry Connors and ultimately 
introduced 48 peach and nectarine cultivars. To better describe and identify peach cultivars, he published methods 
to classify peaches based on the characteristics of the trees, leaves, flowers, fruits, and pits, and these character-
istics are used today in plant patent applications. He was the first plant breeder to evaluate cold hardiness and 
study the inheritance of cold hardiness with controlled laboratory freezing methods. Blake published extensively 
on a wide range of peach topics in scientific journals, experiment station bulletins and industry newsletters. When 
Blake joined the Experiment Station, the New Jersey Peach industry was struggling, but largely due to Blake’s 
efforts New Jersey became one of the top five peach-producing states.      
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  Brief history of New Jersey peach indus-
try. Early European settlers of the mid-At-
lantic area found that peaches grew better 
than in their home countries and peaches 
were widely grown from seed. Daniel Smith 
probably had the first fruit tree nursery in 
New Jersey and offered 67 cultivars in 1806 
(Blake, 1912). In the mid-1800s, despite few 
inputs of fertilizers, cultivation, and pest con-
trol, peaches were profitable in New Jersey 
due to good soils, weather conditions, and 
proximity to large markets. In 1890 there 
were 53.9 million peach trees in the United 
States (U.S.), with 4.4 million in New Jersey. 
Following the introduction of San Jose scale 
in the 1890s, the number of trees in New 
Jersey decreased 38% to 2.7 million from 
1890 to 1900. The only other states in the 
country experiencing a decline in trees were 
Delaware and Maryland, whereas the num-
ber of peach trees in the U.S. increased 85% 
to 99.9 million. In the early 1900s, as grow-

ers learned to control San Jose scale, peach 
acreage began to increase. Administrators 
at the New Jersey Agricultural Experiment 
Station felt that peaches had great potential 
and peach research became a priority. The 
Experiment Station was in New Brunswick 
near the center of the state, and its mission 
was to perform peach research that would be 
relevant for growing conditions throughout 
the state. Research farms were also estab-
lished in High Bridge, Hunterdon County in 
the northwestern part of the state, and in the 
southern part of the state in Vineland, Cum-
berland County. Before 1905 most fruit tree 
research publications from New Jersey delt 
with cultivar trials and insect and disease 
problems. Based on experiments performed 
in orchards around the state a bulletin was 
published in 1906 with grower recommenda-
tions on many subjects related to commercial 
peach production (Warren, 1906). 
  Blake’s early career. There is little infor-
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mation on Maurice Adin Blake (December 
1882 - 1947) before he was hired by the 
New Jersey Agricultural Experiment Station 
(Fig.1). According to Professor Ernest Christ 
(former fruit extension specialist and student 
of Blake’s, personal communication) Blake 
grew up in Massachusetts and authored the 
Massachusetts Department of Agriculture 
circular, No. 22 “Modern Development in 
Peach Growing”. In the fall of 1906 M.A. 
Blake was hired by the New Jersey Agri-
cultural Experiment Station, bringing the 
number of horticulturists on staff to four. In 
1909, based on his experiences establishing 
orchards on research farms, Professor Blake 
published his first Experiment Station bulle-
tin “The First Season with the Peach Tree” 
(Blake, 1909). This was an extension of the 
information published by Warren (1906). 

Blake emphasized the importance of site se-
lection, soils, good nursery stock, fall versus 
spring planting, soil preparation, setting the 
orchard, orchard design, fertilization, cover 
crops, intercropping peaches with vegetables, 
and the costs associated with orchard estab-
lishment. He estimated that with some in-
come from intercropping with dent corn, the 
net expense for orchard establishment was 16 
cents per tree. He recommended 11 cultivars, 
including ‘Elberta’, ‘Mountain Rose’, ‘Early 
Crawford’, and ‘Belle of Georgia’. 
  The following year Blake discussed the 
management of peach orchards for the sec-
ond season, beginning in late winter (Blake, 
1910b). He discussed pruning trees during the 
first winter to obtain the open center form with 
2 to 4 scaffold branches. He estimated the cost 
of pruning one-year-old trees at about 0.45 
cents per tree. Instructions were provided for 
controlling San Jose scale and peach leaf curl, 
along with details for making lime sulfur for 
controlling both pests. He made recommenda-
tions for orchard fertilization, cultivation, and 
described “worming” to control peach tree 
borer by cutting into the burrow and killing 
the borer with a wire or knife. Blake estimated 
the cost of controlling borers based on expe-
rience with Italian laborers in his Vineland 
research orchard. He also explained proper 
summer pruning of young peach trees, includ-
ing sucker removal to improve tree form and 
encourage fruitfulness.
  In the early 1900s, many fruit experts rec-
ommended cutting budded trees back to 46 to 
61 cm above the soil at planting regardless of 
grade, whereas others recommended cutting 
back to 46 or 76 cm above the soil. In 1913 
Blake performed a factorial experiment, 
where five grades of trees with trunk diam-
eters ranging from 9.5 to 22 mm were pruned 
at 7 heights 15 to 91 cm or not pruned (Blake, 
1916). The first year in the orchard he mea-
sured all twig growth. The heading height 
resulting in the best growth depended on the 
tree grade and the condition of the trees at 
planting. For freshly dug trees, small trees 
headed at 15 cm grew best and large trees 
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headed at 30 cm grew best. For stored trees 
that were not dried out, small trees responded 
well to lower heading heights and large trees 
grew best when headed at 91 cm. Fall-dug 
trees that dried out in storage grew poorly, 
but larger trees grew better than small trees 
and trees headed at 61 cm grew best. Trees 
that were headed low tended to produce 
fewer but longer branches. Blake also wrote 
a circular on commercial peach production 
(Blake 1912), where he described most of the 
factors involved in peach production, includ-
ing site selection, cultivars, purchasing trees, 
planting trees, fertilization, pruning, and de-
scriptions of pathogens and their control.
  The severe winters of 1933-1934 and 
1934-1935 injured many peach trees in the 
northeastern U.S., especially on their lower 
trunk. Blake observed that some genotypes 
had more injury than others and recommend-
ed that hardy stocks should be budded 46 cm 
above the soil line to minimized winter in-
jury (Blake 1938). 
  Blake worked primarily with peaches, but 
he was interested in return apple bloom. He 
thinned a large 19-year-old ‘Wealthy’ apple 
tree by removing 4,575 fruits (160 kg). Since 
hand thinning large trees was not economi-
cal, he experimented with blossom thinning 
which resulted in larger fruit and better return 
bloom. He observed that the degree of thin-
ning that was needed depended on the growth 
status of the tree (Bobb and Blake, 1938).
  Classifying tree vigor and growth status. 
During the first year in the orchard, peach 
trees in New Jersey often had inadequate or 
excessive vigor (Blake, 1910b). Blake felt 
that it was important to quantify the optimum 
vigor level so growers could take corrective 
action. Based on detailed measurements of 
many trees, he determined that when used 
individually, trunk diameter, total length of 
shoots, total number of shoots and number of 
shoots longer than 60 cm did not adequately 
reflect tree vigor. Based on the inter-relation-
ship of these variables he developed “The 
New Jersey Estimating Standard” for 1-year-
old peach trees. To classify tree vigor, he sug-

gested counting the total number of branches 
7 cm or more in length and the number lon-
ger than 61 cm on each of five trees and using 
a chart that he developed, one could estimate 
the total length of shoots on a tree. The val-
ues for total shoot length per tree using this 
method of estimation were within 2% of 
the actual values (Blake and Hervey, 1928). 
A similar standard was developed to assess 
the potential capacity of bearing ‘Delicious’ 
apple trees to produce fruit of commercial 
quality based on the number, size, and shape 
of fruit spur leaves (Blake, 1929a; Blake and 
Davidson, 1934). Later he modified the stan-
dard to include characteristics of dormant 
spur buds and the length of 1- and 2-year-old 
shoots (Blake et al., 1945). 
  Peach pruning. Although there was much 
information available on pruning there were 
few data to support pruning practices. In 
1910 Blake and Connors started to study 
pruning peach trees to evaluate different 
forms and timing of pruning on growth, cold 
hardiness, yield, and fruit quality, as well as 
pest control. They compared three peach cul-
tivars with different growth habits (some cul-
tivars had spreading branches, whereas oth-
ers were more upright) and reported on the 
results of several experiments established in 
1910 and 1912 at Vineland and New Bruns-
wick (Blake and Connors, 1917). They com-
pared different types of pruning performed 
during dormancy or mid-June plus early Oc-
tober. Trees grew larger at Vineland than at 
New Brunswick. In 1918, Blake said “The 
practice of pruning in America has too often 
been based upon theory or has developed 
into a fad along certain lines” (Blake, 1918). 
He summarized the summer pruning research 
that was performed before 1918. Most of the 
research had been performed with apple, but 
Blake had several years of data from peach 
pruning experiments. He found that summer 
pruning trees the season of planting tended 
to suppress total shoot growth but rubbing 
off undesirable buds low on the trunks had 
little effect on shoot growth and reduced the 
amount of dormant pruning that was needed. 
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Based on a detailed discussion of summer 
pruning research conducted during the first 
two decades of the twentieth century, he was 
probably the first to conclude that summer 
pruning does not check vegetative growth or 
induce flowering in apple more than dormant 
pruning. 
  In 1926 Blake published a 36-page Exten-
sion bulletin with 25 photos describing train-
ing and pruning peach trees to the open cen-
ter form from the time of planting until tree 
maturity (Blake, 1926). Many peach trees 
were injured by the unusually cold winter 
of 1935, and Blake suggested that growers 
determine the extent of cold injury and then 
recommended how to prune trees depend-
ing on tree age and severity of injury (Blake, 
1935). Most of the information in these bul-
letins is still valid today.  
  Disease control. Early in his career Blake 
worked on many aspects of tree fruit produc-
tion including pest control. In 1910 Blake 
(1910) described the occurrence and symp-
toms of peach yellows and little peach, which 
first appeared in New Jersey in 1908. Peach 
yellows was introduced to the Philadelphia 
area by the late 1700s and the cause was un-
known. We now know that yellows is likely 
caused by a phytoplasma (Lee et al., 1998) 
a group of organisms similar to viruses, but 
with some characteristics of bacteria, vec-
tored by leafhoppers and can be transmitted 
by grafting and by seed. Little peach was 
discovered in Michigan in 1893 and in the 
Vineland orchards in 1905. The cause of lit-
tle peach is still unknown. Blake stressed the 
importance of purchasing healthy trees from 
reputable nurseries, good orchard manage-
ment and identifying and rouging infected 
trees as soon as symptoms appeared. About 
a decade later, Blake coauthored a bulletin 
describing the distribution, with detailed 
descriptions of symptoms for the two dis-
eases, and summarized research conducted 
in other states (Blake et al. 1921). Through 
experimentation and good record keeping 
they verified that nurseries were an important 
source of infected trees, and they stressed the 

importance of propagators to be able to iden-
tify symptoms so they could avoid collecting 
bud wood from infected trees.  
  Lime sulfur is probably the oldest synthet-
ic pesticide and was first used in the 1840s. 
Many growers made their own lime sulfur, 
but there were many questions related to its 
use to avoid phytotoxicity while controlling 
disease. Blake and Farley (1911) published 
a bulletin summarizing results of tests and 
observations made during the 1910 grow-
ing season. They described preparation of 
self-boiled lime and sulfur mixtures and the 
efficacy of their preparation for controlling 
peach scab while minimizing phytotoxicity. 
They stressed the importance of using an agi-
tator in the spray tank and appropriate noz-
zles for application. They estimated the costs 
of materials and labor for one application of 
lime sulfur at 1.2 cents per tree. Data were 
presented for various concentrations of lime 
sulfur for controlling peach scab and brown 
rot as well as phytotoxicity symptoms. They 
also discussed control of plum curculio with 
arsenate of lead plus lime sulfur. 
  Peach tree response to environment. 
Based on his large Prunus germplasm col-
lection, Blake summarized 20 years of field 
observations related to low temperature in-
jury (Blake, 1930). Early-season growth 
in cool seasons was better for P. davidiana 
than for P. persica, and peach cultivars such 
as ‘Alton’ and ‘Carman’ grew better at 4 to 
10 °C than most cultivars. Open blossoms of 
‘Chili’, ‘Greensboro’ and ‘Triumph’ survived 
spring frost better than most cultivars. Weath-
er variations influenced days from bloom to 
harvest for some cultivars more than others. 
Cultivars also varied in their ability to resist 
drought, diseases, arsenical injury, minimum 
winter temperatures, and variable winter 
temperatures. 
  To better study the effect of temperature on 
peach tree growth, young trees were grown in 
containers in the temperature-humidity con-
trolled facilities in the Department of Botany 
at the University of Chicago and they found 
that most responses supported observations 
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for field-grown trees (Nightingale and Blake, 
1934). The accumulation of carbohydrates 
and nitrogen in roots and leaves depended 
on the combination of temperature and the 
amount of nitrogen applied to the trees.  
  Peach fruit development and quality. Pre-
dicting harvest dates for peaches was impor-
tant to obtain adequate harvest labor, espe-
cially when ‘Elberta’ was the primary culti-
var grown in the mid-Atlantic region. Blake 
reported dates of bloom and harvest from 
1907 to 1919 for ‘Elberta’ trees at Vineland 
that he used for fertilizer experiments (Blake, 
1930). Bloom varied from 29 March to 28 
April, whereas harvest varied from 20 Aug. 
to 6 Sept. and days from bloom to harvest 
varied from 123 to 144. In general, the fruit 
development period was longer in years with 
early bloom. Trees fertilized with low rates 
of nitrogen ripened an average of five days 
earlier than trees receiving high rates. 
  Since peach maturity characteristics may 
not always be correlated with ground color, 
Blake (1929b) explained the advantages of 
using the plunger firmness tester to assess 
fruit maturity. He also provided guidelines 
for growers to determine how to market 
fruit based on flesh firmness. He compared 
plungers with different diameters and recom-
mended the 4.8 mm diameter tip for peach 
(Blake, 1928a). To better understand peach 
ripening, Blake collaborated with a histolo-
gist and a biochemist to study in detail the 
changes within ‘Elberta’ fruits grown and 
ripened on trees that varied in vigor due to 
applying various rates of nitrogen (Addoms 
et al., 1930; Blake et al., 1930; Nightingale 
et al., 1930). Supplemental studies evaluated 
in detail the effects of tree nitrogen status and 
fruit maturity on flesh firmness, shipping, 
storability, and edible qualities of peaches as 
well as the chemical and physical properties 
of peaches stored at room temperature (Blake 
and Davidson, 1936). Fruit from high-nitro-
gen trees were softer and less red, and had 
lower concentrations of acid, sucrose and 
reducing sugars than fruits from trees receiv-
ing low rates of nitrogen. ‘Elberta’ fruit with 

acid concentrations greater than 15 (10 ml of 
juice required more than 15 ml of 0.1 N so-
dium hydroxide for neutralization) and total 
sugar concentration less than 7% were sour. 
Standards were suggested and defined as 
guides for the commercial harvest and sale 
of peaches.  
  In 1940, the pH, catechol tannin and titrat-
able acidity for near soft-ripe fruits of 1899 
peach genotypes were measured (Blake and 
Davidson, 1941). They proposed a cultivar 
classification system using three and four 
categories based on pH and titratable acidity, 
respectively. They also described how char-
acteristics such as acidity and tannin concen-
tration were inherited when parents varying 
in these traits were crossed. In 1941 the study 
was repeated. The climatic conditions for the 
two years were very different, and the pH, 
titratable acidity and tannins varied little for 
some cultivars, whereas other cultivars were 
very different. Trees with high carbohydrate 
status caused by winter injury or trunk gir-
dling had high fruit tannin levels (Blake, 
1942). 
  Low temperature injury. In the 1930s fruit 
trees were injured by low winter tempera-
tures. Since it is difficult to study cold hardi-
ness in the field, several research groups de-
signed and built artificial freezing chambers 
to simulate freezing conditions. Meader con-
structed a circulating ethanol bath to study 
seasonal trends of peach fruit bud hardiness 
(Meader and Blake, 1943; 1945). Based on 
data with six cultivars they concluded that 
bud hardiness tended to be inversely related 
to previous maximum and minimum tem-
peratures. In spring of 1942 buds, at various 
stages of development for 16 cultivars were 
frozen and some cultivars at the advanced 
pink stage were more cold tolerant than other 
cultivars at the pre-pink stage (Blake and 
Steeleman, 1944).
  Fruit tree nutrition. Blake (1928b) de-
scribed some of the problems associated with 
peach research in the field, especially for fer-
tilizer experiments. First, he presented yield 
data from individual trees over six years that 
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showed considerable tree-to-tree variation 
for yield and growth within and between 
years. He suggested that researchers should 
use at least 25 trees per treatment due to high 
variation. Some experiments were compro-
mised by winter injury that greatly reduced 
yield some years. Since field-grown trees 
were so variable, and it was difficult to con-
trol the factors causing the variation, Blake 
(1928b) suggested that peach tree nutrition 
experiments should be performed in sand 
culture. To support his point of view, he de-
scribed a commercial peach orchard display-
ing calcium deficiency symptoms, but soil 
calcium levels appeared adequate whereas 
as potassium levels were very high. To study 
the problem, peach trees were grown 
in sand culture with varying levels of 
calcium and potassium and the two 
elements had an interactive effect on 
tree growth (Davidson and Blake, 
1937). Based on these results, Blake 
recommended complete fertilizers 
on sandy soils in South Jersey with 
attention to balancing different ele-
ments.  
  New Jersey Peach Council. By 
1928, about two-thirds of the peach 
trees in New Jersey orchards were 
developed by the New Jersey Agri-
cultural Experiment Station. In 1928, 
the New Jersey State Horticultural 
Society realized that some coopera-
tive organization was needed to en-
sure that the peach growers of the 
state benefited from the peach breed-
ing program. The New Jersey Peach 
Council was incorporated and con-
sisted of 10 commercial growers ap-
pointed by the president of the New 
Jersey State Horticultural Society to 
encourage and support the scientific 
breeding of better peach cultivars and 
provide a dependable and satisfac-
tory means of propagating and dis-
tributing trees of new cultivars and 
promising selections (Anonymous, 
1938; Ernie Christ, personal com-

munication). All trees offered by the Council 
were propagated by Princeton Nurseries and 
a brochure was published each year with a 
list of new cultivars, and a description of the 
cultivar and prices. At least once a season, 
the Council met with the Chief in Horticul-
ture to select the seedlings to be propagated 
for further evaluation, arrange for a nursery 
to propagate the trees, decide how the trees 
would be distributed, the price, and the num-
ber to be sold to any one grower (Fig. 2). It 
is uncertain when the practice of commer-
cial evaluation began, but during the 1960s 
through the 1980s, 10 commercial growers 
representing different New Jersey regions 
with varying soils and climatic conditions, 

Station, 1880-1930; on the occasion of the semi-centennial commemoration exercises, Oct. 8 and 9, 
1930. New Brunswick, N.J.  

 

 

 

 

Fig. 2. Cover photograph from the 1927 brochure of the New Jersey Peach Council 

 

 

 

 

 

 

Fig. 2. Cover photograph from the 1927 brochure of the New 
Jersey Peach Council
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were given 10 trees per selection to evaluate 
before it was decided to name a new cultivar. 
By the 1970s trees were propagated by Ad-
ams County Nursery in Aspers, PA.
  At the request of U.P. Hedrick, Blake 
(1937) chaired a committee of horticultur-
ists in the Northeast in 1936 and 1937 to rate 
commercial peach cultivars being grown in 
the region. Results of the survey were pre-
sented at fruit grower meetings in the North-
east. Of the 51 cultivars considered, ‘Elberta’ 
was the outstanding commercial cultivar, fol-
lowed by ‘Golden Jubilee’ and ‘J.H. Hale’. 
None of the 35 cultivars considered “new” 
were rated as having commercial value. 
  Peach breeding. Blake is probably best re-
membered for the many peach cultivars he 
released from his breeding program (Table 
1). At the beginning of the 20th century New 
Jersey growers complained that the leading 
cultivars, ‘Early Crawford’, ‘Late Crawford’, 
and ‘Mountain Rose’, lacked cold hardiness 
and fruit firmness for shipping. Therefore, 
growers started planting the new Shang-
hai or Chinese cling type cultivars, such as 
‘Greensboro’, ‘Carman’, ‘Waddell’, ‘Con-
netts’, ‘Belle’ and ‘Elberta’. Members of 
the Horticulture Division of the New Jersey 
Agricultural Experiment Station realized that 
improved peach cultivars were needed for a 
prosperous industry (Connors, 1928). There-
fore, a peach breeding program was estab-
lished in 1907 and the program was greatly 
expanded at Vineland in 1914. In 1907 there 
were eight cultivars on the approved commer-
cial list of peach cultivars for New Jersey, but 
by 1944 only ‘Elberta’ and ‘J.H. Hale’ were 
still being planted because the others were 
nonprofitable. The same year the first peach 
cultivar from the program was named ‘Lib-
erty’. The primary objective of the breeding 
program was to obtain cultivars that were su-
perior to those in existence. There was a need 
for high quality cold hardy yellow and white-
fleshed cultivars ripening throughout the sea-
son from mid-July to late-September, as well 
as improved processing cultivars. In 1914 the 
white-fleshed ‘Carman’ was the leading cul-

tivar in New Jersey because it was hardy and 
productive, but since it lacked the qualities to 
compete with yellow-fleshed cultivars, it was 
the first cultivar slated for replacement.
  After the 1919 growing season, the Exper-
iment Station Administrators decided that the 
Vineland station could no longer be justified, 
and it was turned over to the Training School 
at Vineland. The peach breeding work con-
tinued at New Brunswick under the direction 
of Professor Connors, but in 1926 Connors 
became head of Ornamental Horticulture 
and Blake took responsibility for the peach 
breeding program. 
In addition to producing new cultivars, re-
searchers also realized that understanding the 
inheritance of various characteristics would 
facilitate cultivar development. One of the 
objectives of the first set of crosses made in 
1914 was to study inheritance characteristics 
(Blake and Connors, 1936). From 1914 to 
1917, 10 cultivars were used to make cross-
es, or they were selfed, resulting in a total of 
1952 seedlings. Pits from the early-ripening 
cultivars ‘Mayflower’, ‘Early Wheeler’ and 
‘Greensboro’ did not mature seed and were 
of no value as pistillate parents. In 1925 the 
first cultivars released from the first stage of 
breeding included the white-fleshed ‘Cum-
berland’ and the yellow-fleshed ‘Eclipse’, 
which were soon replaced by ‘Raritan Rose’ 
and ‘Goldeneast’ and ‘Sunhigh’. In 1937 
an open-pollinated seedling of an ‘Elberta’ 
x ‘Greensboro’ cross was named ‘Golden 
Jubilee’ but was replaced by ‘Newday’ and 
‘Triogem’. ‘Summercrest’ was introduced to 
replace ‘Belle’, and ‘Afterglow’ was released 
to replace ‘Fox Seedling’. ‘Pacemaker’ was 
offered in 1939 to ripen after ‘Summer-
crest’. Named cultivars obtained from selfing 
‘Belle’ included ‘Ambergem’, ‘Eclipse’, and 
‘Meteor’.
  Although the initial objectives of the pro-
gram were met, the market demands were 
changing, and Blake understood that new 
cultivars were needed to replace those cur-
rently being grown. In 1920, a second stage 
of breeding utilized selections obtained from 
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the first series of crosses. Cultivars resulting 
from the second stage of the program includ-
ed ‘Primrose’, ‘Buttercup’, ‘Marigold’, ‘De-
licious’, ‘Radiance’, ‘Pioneer’, ‘Goldfinch’, 
‘Massasoit’, ‘Meteor’, ‘Rosebud’, and ‘Sun-

Table 1. Peach and nectarine cultivars introduced by M.A. Blake.

z Date of introduction.
y O.P. = open-pollinated.

 

Table 1. Peach and nectarine cultivars introduced by M.A. Blake. 

Cultivar Datez Type of fruit Parentagey 

Oriole 1924 Yellow melting peach Slappy x Admiral Dewey 
Rosebud 1925 White melting peach Carman x Slappy 
Marigold 1925 Yellow melting peach Lola x Arp 
Sunbeam 1925  Yellow melting peach Slappy x Arp 
Massasoit 1925 Yellow melting peach Slappy x Admiral Dewey 
Cumberland 1925 White melting flesh peach Belle x Greensboro 
Eclipse 1925 Yellow freestone peach Belle x Belle 
Meteor 1925 Yellow freestone peach Belle x Belle 
Primrose 1925 Yellow melting freestone peach Elberta x Belle 
Buttercup 1925 Yellow softmelting semiclingstone peach Lola x Arp 
Delicious 1925 White semifreestone, melting peach Belle x Greensboro 
Radiance 1925 White flesh free-stone peach Belle x Greensboro 
Pioneer 1925 White melting freestone peach Belle x Greensboro 
Goldfinch 1925 Yellow melting semifreestone peach Belle x Greensboro 
Golden Jubilee 1926 Yellow flesh melting peach Elberta x Greensboro OP 
White Hale (N.J. 63) 1932 White freestone melting peach Open pollinated J.H. Hale  
Ambergem 1934 Yellow nonmelting clingstone peach Belle x Belle 
Garden State 1934 Yellow nectarine Elberta O.P. x O.P. 
Raritan Rose (N.J. 97) 1936 White melting freestone peach J.h. Hale x Cumberlans 
Golden Globe (N.J. 73) 1937 Yellow freestone peach J.H. Hale x Marigold 
Goldeneast (N.J. 87) 1937 Yellow melting freestone peach Elberta x N.J. 38 
Triogen (N.J. 70) 1938 Yellow melting freestone peach J.H. Hale x Marigold 
Sunhigh (N.J. 82) 1938 Yellow meltingfreestone peach J.H. Hale x N.J. 40 
Summercrest (N.J. 94) 1938 Yellow melting freestone peach J.H. Hale x Cumberland 
Afterglow (N.J. 84) 1938 Yellow melting freestone peach J.H. Hale x N.J. 27116 
Newday (N.J. 79) 1938 Yellow semicling melting peach J.H. Hale x N.J. 40 
Fireglow (N.J. 71) 1939 Yellow melting freestone peach J.H. Hale x Marigold 
Pacemaker (N.J. 99) 1939 Yellow melting semicling peach J.H. Hale x Marigold 
Redrose (N.J. 98) 1940 White melting freestone peach J.H. Hale x Delicious 
Laterose (N.J. 109) 1945 White melting freestone peach J.H. Hale x Delicious 
Early East (N.J. 134) 1946 Yellow semi-cling peach J.H. Hale o.p. x (Slappeyx Dewey) 
Jerseyland (N.J. 135) 1946 Yellow melting semicling peach J.H. Hale o.p. x (Slappeyx Dewey) 
Jerseyland (N.J. 135) 1946 Yellow melting semicling peach J.H. Hale x (Slappy x Admiral Dewey) 
Redcrest (N.J. 126) 1946 Yellow melting freestone peach unknown 
Constitution (N.J. 161) 1947 Yellow freestone peach J.H. Hale x Eclipse 
Fallate (N.J. 183) 1947 White freestone peach J.H. Hale x Eclipse 
Frostqueen (N.J. 185) 1947 White freestone peach (J.H. Hale x Eclipse) x Berks 
Nectarose (N.J. 9) 1947 White freestone nectarine Garden State x [(GoldMine x Belle selfed) O.P.] 
Nectaheart (N.J. 10) 1947 White freestone nectarine Garden State x [(GoldMine x Belle selfed) O.P.] 
Nectacrest (N.J. 8) 1947 White freestone nectarine Garden State x [(GoldMine x Belle selfed) O.P.] 
Nectalate (N.J. 4) 1947 White flesh nectarine Garden State x N.J. 25032 
Cherry Red (N.J. 129) 1947 Yellow nonmelting clingstone peach (J.H. Hale x Goldfinch) O.P.  
Goodcheer (N.J. 152) 1947 Yellow melting freestone peach (J.H. Hale x Eclipse) x Laterose 
Autumn (N.J. 145) 1947 Yellow freestone peach (J.H. Hale x Eclipse) x Late Crawford 
Wildrose (N.J. 118) 1947 White melting freestone peach J.H. Hale x Delicious 
Summer Rose (N.J. 101) 1947 White melting freestone peach J.H. Hale x Delicious 
Maybelle (N.J. 164) 1948 White melting semi-cling peach Raritan Rose x (J.H. Hale x Goldfinch) o.p. 

z Date of introduction. 
y O.P. = open-pollinated. 
  

beam’ (Blake and Connors, 1936). Progeny 
varied in resistance to drought, insects, and 
diseases.
  Based on more than 35 years of experi-
ence, Blake (1944) identified some obstacles 



47

that slowed peach cultivar development and 
he summarized methods for selecting and 
evaluating promising seedlings at an annual 
meeting of the American Society for Hor-
ticultural Science (Blake, 1944). He said 
the work must be on an extensive scale and 
pursued without interruption for at least 15 
years; field observations must be combined 
with laboratory measurement of hardiness 
and fruit characteristics; breeders must un-
derstand how peach trees respond to environ-
mental conditions; and a breeding program 
required a large germplasm collection. In 
1926, Blake’s collection included 334 culti-
vars, species, and types of peach and related 
species. 
  In addition to ‘Elberta’ and ‘Belle’, Con-
nors and Blake made many crosses with ‘J.H. 
Hale’. Based on crosses with ‘J.H. Hale’ in 
1921, Connors (1922) reported that the pol-
len was sterile. This cultivar had good fruit 
quality, but trees were only moderately vigor-
ous, lacked cold hardiness and were very sus-
ceptible to bacterial leaf spot. Also, for pol-
lination ‘J.H. Hale’ needed to be interplanted 
with other cultivars, usually ‘Elberta’.  Since 
it had sterile pollen, self-pollination was not 
an issue, so trees were covered with netting 
to prevent cross-pollination, and this facili-
tated controlled pollination. From 1914 to 
1928, 131 crosses with 77 cultivars and spe-
cies were made on ‘J.H. Hale’ trees under 
covers. By observing progeny from these 
crosses, Connors (1928) reported that white 
flesh was dominant over yellow flesh, melt-
ing flesh was dominant over non-melting, 
large blossoms were dominant over small, 
reniform glands were dominant over eglan-
dula. He also reported on inheritance of flesh 
adhesion, ripening dates, and pollen steril-
ity. Later, progeny obtained from 13 of these 
crosses were described in detail (Blake, 1932; 
Blake 1933a; Blake 1933b).  From these first 
two stages of the breeding program, Blake 
and Connors were able to characterize the 
inheritance of many traits, including flower 
sterility, blossom type, flesh color, freestone 
versus cling flesh, melting versus non-melt-
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ing flesh, fruit shape and size, date of bloom 
and ripening, bud and fruit pubescence, tree 
growth habit, and cold hardiness. Based on 
inheritance characteristics, Blake concluded 
that ‘J.H. Hale’ was a combination of reces-
sive characteristics and he hypothesized that 
‘J.H. Hale’ was likely the progeny ‘Elberta’ 
self-pollinated.  
  In his early work, Blake described three 
types of peach flesh as “soft melting”, “firm 
melting” and “non-melting” (Blake, 1933b), 
then he added a fourth category that he called 
“semi-melting”. For the first time he ob-
served genotypes that were both freestone 
and non-melting and he also described some 
crosses to determine the inheritance of red 
leaves, and ripening dates (Blake, 1937).        
  By 1927, Blake had a large collection of 
seedlings from ‘Elberta’ x ‘J.H. Hale’ crossed 
with other cultivars. In 1933, there were nine 
days in January with maximum tempera-
tures exceeding 10 °C and on 13 February 
the minimum temperature was -29 °C. As a 
result, flower bud survival for ‘Elberta’ and 
‘J.H. Hale’ was only 5%, and most seedlings 
of ‘Elberta’ had less than 12% bud survival, 
whereas many other commercial cultivars 
had bud survival exceeding 50% (Blake 
1933a).       
  In 1933, the Peach Council asked for 
cultivars that ripened between 1 July and 1 
August. The seeds of early ripening peaches 
did not germinate, so a method to germinate 
these non-viable seeds with embryo culture 
was developed (Davidson, 1934). Blake had 
previously reported that it was likely that 
progeny would ripen at about the same time 
as the parents, but he observed some prog-
eny of ‘Raritan Rose’ x ‘Duke of York’ and 
‘Raritan Rose’ x ‘Mayflower’ ripened in July, 
which was earlier than any of the parents 
(Blake, 1939).   
  Prunus kansuensis is closely related to 
peach. Since the two species are closely re-
lated, they were crossed easily and the F1 
generation was fully fertile. P. kansuensis 
trees bloomed about 10 days earlier than 
peach, the cold hardiness of flower buds is 
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similar to the less cold hardy peach cultivars, 
but the flowers are more cold resistant than 
peach. Meader and Blake (1938) crossed two 
introductions of P. kansuensis from China 
with ‘J.H. Hale’ to better understand the in-
heritance of traits and described the F1 prog-
eny. The next year they described character-
istics of the F2 generation produced by cross-
ing individuals of the F1 generation (Meader 
and Blake, 1939b). Hybrids tended to bloom 
early but flowers of F2 seedlings had consid-
erable frost resistance. Only 11 of the 24 F2 
seedlings fruited, and fruits were small, soft, 
watery, clingstone, with high tannin and poor 
quality. Tree characteristics, fruit bud pubes-
cence, bud hardiness, time of bloom, pollen 
fertility, and flower characteristics including 
cold tolerance were described.   
   In his last scientific paper, Blake (1947) 
described the process he used for breed-
ing apples to reduce the time for selecting 
promising seedlings. He stated that at least 
10 years were required from the time a cross 
is made to select and evaluate progeny that 
could be recommended for commercial 
planting. An additional 10 years was needed 
before a reasonable volume of fruit was har-
vested from commercial orchards. To shorten 
the evaluation time, he grew seedlings in the 
greenhouse the first year, to obtain seedlings 
that were 1.2 m tall and reduce the time to 
fruiting by a year. The trees were then set 
in the field at 6 x 6 m and were not pruned 
to induce early fruiting. Tree characteristics 
for apple were much more variable than for 
peach, making evaluation more difficult. He 
concluded that multi-year observations were 
necessary.        
  Cultivar classification. Blake obtained 
peach germplasm from around the world to 
use in his breeding program. But cultivars 
were often misidentified. Therefore, he de-
sired a classification system that he could use 
to describe existing and new cultivars as he 
released them. Several papers were published 
to describe cultivar identification based on 
leaf characteristics. They obtained leaf sam-
ples from various locations in eastern North 

America and using a foliarmetric gauge that 
they developed (Meader and Blake, 1941a), 
measured width:length ratio, base angle, and 
apex angle to describe a leaf. Eventually a 
classification key was developed based on 
type of gland, leaf color, width-to-length ra-
tio, cepal and base angles, and leaf confor-
mation (Sefick and Blake, 1937). These re-
sults were extended with data from two more 
seasons and orchards in Maryland as well 
as New Jersey (Meader and Blake, 1939a; 
Meader and Blake, 1941b). Additional leaf 
traits included color of veins, type of leaf 
margins, and petiole length. In addition to 
leaf characteristics, other traits used to iden-
tify cultivars included tree vigor and growth 
habit, bark color, bud density, flower type, 
fruit characteristics, time of ripening, and 
size and sculptural patterns of pits.
  Dr. Louis Edgerton worked as a research 
assistant with Blake during World War II be-
fore joining the faculty at Cornell University 
in 1946. Together they studied various char-
acteristics to describe peach cultivars and 
used the best set of characteristics to describe 
31 peach and one nectarine cultivar (Edg-
erton and Blake, 1946). The characteristics 
used to describe peach genotypes included 
flower bud density, dormant fruit bud hardi-
ness based on controlled laboratory freezing, 
leaf shape and presence of glands and ser-
ration of leaf margins, conformation of leaf 
blades (flat, wavy, and crinkled) (Meader and 
Blake, 1939a), flower size and color, petal 
size and shape, fertile and sterile flowers, ca-
lyx size, sepal size and shape, color of the 
calyx cup, pedicel length, fruit shape based 
on longitudinal and transverse sections, fruit 
size, fruit pubescence, fruit skin and flesh 
color, flesh characteristics (melting, non-
melting, clingstone, freestone), uniformity 
of fruit ripening, eating quality (fruit tannin 
content and acidity), and stone characteris-
tics (size, shape, and surface markings).   
  According to Ernie Christ (personal com-
munication), Professor Blake died from a 
heart attack in December 1948 after work one 
evening as he left the Horticulture Building 
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which in 1958 was renamed “Blake Hall”. In 
1953, the ‘M.A. Blake’ peach was named in 
his honor. ‘M.A. Blake’ (N.J. 117) resulted 
from a cross of ‘J.H. Hale x ‘Primrose’ made 
by Blake. During his career Blake introduced 
48 peach and nectarine cultivars and several 
of his selections were named by his succes-
sors, Drs. Catherine Bailey and Fred Hough. 
As a result of the work of M. A. Blake and 
his collaborators, New Jersey ranks fourth 
or fifth in peach production most years and 
New Jersey peach cultivars are the backbone 
of the peach industry in the Northeast and 
mid-Atlantic regions. 

Literature Cited
Addoms, R.M., G.T. Nightingale, and M.A. Blake. 

1930.  Development and ripening of peaches as cor-
related with physical characteristics, chemical com-
position, and histological structures of fruit flesh: II. 
Histology and microchemistry. N.J. Agr. Expt. Sta. 
Bul. 507. 

Anonymous. 1938. New twentieth century peaches 
bred and tested in New Jersey. https://archive.org/
details/CAT31358064/page/n2/mode/1up [accessed 
15 Feb 2022] 

Blake, M.A. 1909. The first season with the peach tree. 
N.J. Agr. Expt. Sta. Bul. 219.

Blake, M.A. 1910. Peach yellow and little peach. N.J. 
Agr. Expt. Sta. Bul. 226. https://www.google.com/
books/edition/Peach_Yellows_and_Little_Peach/Pf
wmAQAAMAAJ?hl=en&gbpv=1&dq=blake+191
0.+peach+yellow+and+little+peach&pg=PA3&pri
ntsec=frontcover [accessed 15 Feb 2022] 

Blake, M.A. 1910. The second season with the peach 
orchard. N.J. Agr. Expt. Sta. Bul. 231.

Blake, M. A. 1912. Commercial peach production. 
N.J. Agr. Expt. Sta. Cir. 6. https://www.google.com/
books/edition/Commercial_Apple_Production/WN
Xy3qgYsK4C?hl=en&gbpv=1&dq=inauthor:%2
2Maurice+Adin+Blake%22&printsec=frontcover 
[accessed 13 Feb 2022] 

Blake, M.A. 1916. Effect of pruning peach trees at dif-
ferent heights previous to planting in the orchard. 
N.J. Agr. Expt. Sta. Bul. 293. 

Blake, M.A. 1918. Observations upon summer prun-
ing of apple and peach. Proc. Amer. Soc. Hort. Sci. 
14:14-23.

Blake, M.A. 1926. The pruning of young and bearing 
peach trees in the orchard. N.J. Agr. Expt. Sta. Bul. 
57.

Blake, M.A. 1928a. Some results of flesh texture tests 
with peaches. Proc. Amer. Soc. Hort. Sci. 25: 300-

305.
Blake, M.A. 1928b. Some serious weak points in field 

nutrition studies with peaches. Proc. Amer. Soc. 
Hort. Sci. 25:350-353.

Blake, M.A. 1929a. A new Jersey standard for judg-
ing growth status of the Delicious apple. N.J. State 
Hort. Soc. News 10(3):295-297.

Blake, M.A. 1929b. A device for determining the tex-
ture of peach fruits for shipping and marketing. N.J. 
Agr. Expt. Sta. Circ. 212.

Blake, M.A. 1930. Length of the fruit development 
period of the Elberta and some other varieties of 
peaches. N.J. Agr. Expt. Sta. Bul. 511.

Blake, M.A. 1932. The J.H. Hale peach as a parent in 
peach crosses. Proc. Amer. Soc. Hort. Sci. 29:131-
136. 

Blake, M.A. 1933a. Elberta and its selfed and chance 
seedlings lack hardiness. N.J. Agr. Expt. Sta. Circ. 
287.

Blake, M.A. 1933b. Additional facts in regard to the 
J.H. Hale peach as a parent in breeding work. Proc. 
Amer. Soc. Hort. Sci. 30:124-128.

Blake, M.A. 1935. Suggested pruning treatment for 
New Jersey peaches. State Hort. Soc. News 16(2): 
671-687.

Blake, M.A. 1937. Progress in peach breeding. Proc. 
Amer. Soc. Hort. Sci. 35:49-53. 

Blake, M.A. 1938. Hardy rootstocks for the peach 
should extend well above the surface of the soil. 
Proc. Amer. Soc. Hort. Sci. 36:138-140.

Blake, M.A. 1939. Some results of crosses of early rip-
ening varieties of peaches. Proc. Amer. Soc. Hort. 
Sci. 37:232-241. 

Blake, M.A. 1942. Additional studies of the acidity 
and tannin content of mature peach fruits. Proc. 
Amer. Soc. Hort. Sci. 40:153-156.

Blake, M.A. 1944. Some methods in breeding peaches 
in New Jersey. Proc. Amer. Soc. Hort. Sci. 45:220-
226.

Blake, M.A. 1947. Some problems involved in secur-
ing the prompt evaluation of the progeny of apple 
crosses. Proc. Amer. Soc. Hort. Sci. 49:170-174.

Blake, M.A. and C.H. Connors. 1917. Pruning experi-
ments with peaches. NJ Agr. Expt. Sta. Bul. 326. 
<https://www.google.com/books/edition/Prun-
ing_Experiments_with_Peaches/e0giAQAAMAAJ
?hl=en&gbpv=1&dq=Maurice+A.+Blake+pruning
+new+jersey&pg=PA6&printsec=frontcover> [ac-
cessed 3 March 2022].

Blake, M. A. and C.H. Connors. 1936. Early results of 
peach breeding in new Jersey. N.J. Agr. Expt. Sta. 
Bul. 599.

Blake, M.A., M. T. Cook, and C.H. Connors. 1921. Re-
cent studies on peach yellows and little peach. NJ 
Agr. Expt. Sta. Bul. No. 356. <https://www.google.



50 Journal of the American Pomological Society

com/books/edition/Recent_Studies_on_Peach_Yel-
lows_and_Litt/xVEiAQAAMAAJ?hl=en&gbpv=1
&dq=Maurice+A.+Blake+pruninblob:https://babel.
hathitrust.org/41c2e863-74f4-4e9a-81b4-eb0ca17
54da6g+new+jersey&pg=PA5&printsec=frontcov
er> [accessed 3 March 2022].

Blake, M. A. and O.W. Davidson. 1934. The New Jer-
sey standard for judging the growth status of the 
Delicious apple. N.J. Agr. Expt. Sta. Bul. 559.

Blake, M.A. and O.W. Davidson. 1936. Some studies 
of the degree of maturity of peaches at harvest in re-
lation to flesh firmness, keeping quality, and edible 
texture. N.J. Agr. Expt. Sta. Bul. 606.

Blake, M.A., O.W. Davidson, R.M. Addoms, and G.T. 
Nightingale. 1930. Development and ripening of 
peaches as correlated with physical characteristics, 
chemical composition, and histological structures 
of fruit flesh: I. Physical measurements of growth 
and flesh texture in relation to the market and edible 
qualities of the fruit. N.J. Agr. Expt. Sta. Bul. 525. `

Blake, M.A. and O.W. Davidson. 1941. Some results 
of acidity and catechol tannin studies of peach 
fruits. Proc. Amer. Soc. Hort. Sci. 39:201-204.

Blake, M.A. and L.J. Edgerton. 1946. Standards for 
classifying peach characteristics. N.J. Agr. Expt. 
Sta. Bul. 728.  

Blake, M.A., L.J. Edgerton, and O.W. Davidson. 1945. 
Standards for judging the growth status of apples in 
new Jersey. N.J. Agr. Expt. Sta. Bul. 715.

Blake, M.A. and Farley. 1911. Spraying Experiments 
with peaches. N.J. Agr. Expt. Sta. Bull. No. 236. 
<https://www.google.com/books/edition/Spraying_
Experiments_with_Peaches/3SEnAQAAMAAJ?hl
=en&gbpv=1&dq=Maurice+A.+Blake+apple+new
+jersey&pg=PA3&printsec=frontcover> [accessed 
13 March 2022]

Blake, M.A. and G.W. Hervey. 1928. A standard for 
estimating the twig growth of one-year-old peach 
trees. N.J. Agr. Expt. Sta. Bul. 475.

Blake, M.A. and C.H. Steelman. 1944. Preliminary 
investigations of the cold resistance of peach fruit 
buds at the pink stages of development. Proc. Amer. 
Soc. Hort. Sci. 45:3741. 

Bobb, A.C. and M.A. Blake. 1938. Annual bearing in 
the wealthy apple was induced by blossom thinning. 
Proc. Amer. Soc. Hort. Sci. 36:321-327. 

Connors, C.H. 1922. Fruit setting on the J.H. Hale 
peach. N.J. Agr. Expt. Sta. Rept. 102.

Connors, C.H. 1928. Further notes on peach breeding. 

Proc. Amer. Soc. Hort. Sci. 25:125-128. 
Davidson, O.W. 1934. The germination of non-viable 

peach seeds. Proc. Amer. Soc. Hort. Sci. 32:308-
312.

Davidson, O.W. and M.A. Blake. 1937. Nutrient de-
ficiency and nutrient balance with the peach. Proc. 
Amer. Soc. Hort. Sci. 35:339-341.

Lee, I., D.E. Gundersen-Rindal, R.E. Davis, and I.M. 
Bartoszyk. 1998. Revised classification scheme 
of phytoplasmas based on RFLP analyses of 16S 
rRNA and ribosomal protein gene sequences. In-
ternational Journal of Systematic Bacteriology, 
48(4):1153-1169.

Meader, E.M. and M.A. Blake. 1938. Some plant char-
acteristics of the progeny of Prunus persica and 
prunus kansuensis crosses. Proc. Amer. Soc. Hort. 
Sci. 36:287-291. 

Meader, E.M. and M.A. Blake. 1939a. Progress report 
on identification of peach varieties by leaf charac-
teristics. Proc. Amer. Soc. Hort Sci. 37:203-207.

Meader, E.M. and M.A. Blake. 1939b. Some plant 
characteristics of the second generation progeny 
of Prunus persica and Prunus Kansuensis crosses. 
Proc. Amer. Soc. Hort. Sci. 37:223-231.

Meader, E.M. and M.A. Blake. 1941a. A foliarmetric 
gauge. Proc. Amer. Soc. Hort. Sci. 39:195-200.

Meader, E.M. and M.A. Blake. 1941b. Further studies 
on identification of peach varieties by leaf charac-
teristics. Proc. Amer. Soc. Hort. Sci. 39:177-182.

Meader, E.M. and M.A. Blake. 1943. Seasonal trend 
of fruit-bud hardiness in peaches. Proc. Amer. Soc. 
Hort. Sci. 43:91-98.

Meader, E.M. and M.A. Blake. 1945. A method for 
determining the relative cold hardiness of dormant 
peach fruit buds. J. Agr. Res. 70:283-302.

Nightingale, G.T., R.M. Addoms, and M.A. Blake. 
1930. Development and ripening of peaches as cor-
related with physical characteristics, chemical com-
position, and histological structures of fruit flesh: 
III. Macrochemistry. N.J. Agr. Expt. Sta. Bul. 494. `

Nightingale, G.T. and M.A. Blake. 1934. Effects of 
temperature on the growth and metabolism of El-
berta peach trees with notes on the growth response 
of other varieties. N.J. Agr. Expt. Sta. Bul. 567.  

Sefick, H.J. and M.A. Blake. 1937. The classification 
of varieties of peaches by means of leaf characteris-
tics. Proc. Amer. Soc. Hort. Sci. 35: 246-250.

Warren, G.F. 1906. Suggestions on the renewal of the 
peach industry in New Jersey. N.J. Agr. Expt. Sta. 




