
water loss and further studies should 

be conducted to examine this relation 

ship. Satisfactory yields on mature 

trees and adequate consumer accept 

ance implies that the late maturing 

cultivars, 'Bosc' and 'Anjou,' could be 

grown and marketed through the pres 

ent distribution system. 
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Inbreeding and Co-ancestry of Low Chill Short Fruit 

Development Period Freestone Peaches and 

Nectarines Produced by the 

University off Florida Breeding Program 

Ralph Scorza, W. B. Sherman, and G. W. Lightner2 

Abstract 

Inbreeding coefficients and coefficients of 
coancestry were calculated for low chill requir 

ing, short fruit development period (FDP) 

peaches released from the University of Florida 

(UF) breeding program. Inbreeding was rela 
tively low for most cultivars as were coefficients 
of coancestry for most parental combinations. 

The UF cultivars represent a diverse pool of 

germplasm with potential for commercial pro 

duction or for extending the genetic base of 
breeding programs in the tropical highlands and 

sub tropics. 

The peach (Prunus persica (L.) 

Batsch) is self fertile and naturally self 

pollinates. It is considered tolerant of 

inbreeding, and open pollination usual 

ly results in less than 5% outcrossing (2, 

4, 5). The peach's natural tolerance of 

inbreeding and the repeated use of 
germplasm of high fruit quality has led 

to the development of a limited germ 

plasm base for the major freestone 

cultivars grown in the eastern U.S. The 

relatively narrow range of variation in 

disease, insect, cold, and other stress 

resistance has been cited as a function 

of this limited genetic base (8). 

Since the early 1950's the University 

of Florida (UF), Gainesville, Florida, 
has developed a breeding program for 

the production of low chill requiring, 

short fruit development period (FDP) 
peaches. Low chill requirement is not 

desirable for peaches grown in the 

major temperate zone production 

areas due to the tendency of low chill 

genotypes to bloom during warm 
periods that can occur in late winter. 

Thus, the character was generally not 

available in germplasm in most other 

U.S. breeding programs. A short FDP 

(<100 days) is important in Florida 

because fruit must be harvested before 
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Table 1. Inbreeding coefficients of peach and nectarine cultivars from the 
University of Florida breeding program. 

1 (N) = nectarine. 

2 Official releases by IFAS, Univ. of Fla. Others given clonal names elsewhere. 

3 Number of times self pollinated. 

4 Inbreeding coefficients of cultivars with incomplete pedigrees calculated as zero instead of being excluded from calculation as in 

Scorza et ai, 1985 (8). 
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the rainy season begins in early June. 

This character is not usually found in 

low chill seed introductions as short 

FDP is related to lack of seed germina 
tion from immature embryos (4). Thus, 

short FDP was introduced from early-

ripening U.S. temperate zone geno 

types. The UF breeding program has 

developed cultivars from crosses in 

volving low chill requiring seedlings 

introduced by the ealry Spanish settlers 

in the southern U.S., imported germ-

plasm from Okinawa, south China, 

and South and Central American, and 

from improved temperate zone U.S. 
germplasm. 

While the UF produced cultivars 

may be genetically distinct from the 

cultivars grown in the more northern 

areas of the U.S. selection for low chill 

requirement, short FDP, and high fruit 

quality may have produced a germ-

plasm base as restricted as that of the 

more northern cultivars. Since UF 

cultivars are being tested in over 51 

countries and grown commercially in 8 

(7), a narrow genetic base would have 

widespread impact in terms of genetic 

vulnerability. The following study was 
undertaken to investigate the extend of 

inbreeding in the cultivars released by 

the UF peach and nectarine breeding 

program. 

Materials and Methods 
Procedures for the development of 

the pedigree tracing program, inbreed 
ing, and coefficient of coancestry 

analyses have been previously out 

lined (8). Briefly, a pedigree data file 

was created and the SAS procedure 
INBREED calculated inbreeding co 

efficients. The PEDIT program sorted 

records from the oldest to the most 

recent generation. Two data files were 

created for the study, the first, case I, 

was based on pedigrees using 'J.H. 

Hale* as the progeny of unknown 

parents and 'Elberta' and 'Belle' as the 
offspring of unrelated, unknown pol-

linizers of 'Chinese Cling/ Open pol 

linations in case I were assumed due to 

outcrossing to unrelated males. The 

second data set, case II, incorporated 
assumptions which would give higher 

inbreeding coefficients. Assumptions 

were based on undocumented but 
probable pedigrees resulting from un 

controlled pollinations. In this case 
'J.H. Hale* was assumed to result from 

self polination of 'Elberta/ 'Elberta' 
was the offspring of 'Chinese Cling' X 

'Early Crawford.' 'July Elberta' was 
considered to be an open pollinated 

seeding of 'Elberta.' All "open pol 

linations" in case II were assumed to be 
the result of selfing, except for male 

sterile genotypes. Progeny from open 

pollinations of male sterile cultivars 
were assumed to result from outcross 

ing to unknown males. Parents of 

unknown origin in cases I and II, were 

assumed to be unrelated and non-

inbred. It was also assumed that selec 

tion carried out by the breeding pro 

gram in segregating seedling popu 

lations had not altered the probabilities 

of identity by descent of alleles. The 

PEACHPED program traced pedi 
grees. 

Results and Discussion 
Inbreeding coefficients of cultivars 

for case I were low except for 'Florda-

Grande,' 'Flordaking,' 'San Pedro,' and 

'Sunripe' (Table 1). If the assumptions 

for case II are considered, ie, the 
maximum amount of inbreeding pos 

sible given our knowledge of probable 

pedigrees, many cultivars have co 
efficients greater than 0.125, the in 

breeding coefficient for half sibs. Some 

notable exceptions with low inbreed 

ing coefficients for case II include 
'Flordasun,' 'Hermosillo,' 'K Gold,' 

'Maravilha,' 'Okinawa,' 'Opedepe,' 

'Shermans Early,' 'Shermans Red,' 

'Sungold,' 'Sunland,' 'Sunlite,' 'Sunrich,' 

and 'TropicSweet/ The mean inbreed 

ing coefficient of UF peach cultivars 
(.039 case I; .286 case II) (Table 1.) is 
identical for case I and higher for case 

II than the mean inbreeding of eastern 

US freestone peaches (.039 case I; .156 
case II) (8). The assumption that all 

open pollination resulted in selfing 



Table 2. Coefficients of coancestry of University of Florida peach and nectarine cultivars. to 

Cultivar 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

Case I 

1. Columbina 500 197 018 012 008 009 - 011 021 016 008 007 008 144 024 024 010 063 017 020 007 013 021 130 078 010 134 250 078 020 014 020 

2. Desert Red 541 020 014 016 011 - 014 024 099 017 099 099 161 086 028 010 063 019 052 009 016 026 056 086 020 150 206 086 028 014 052 

3. Flordabeauty 500 050 028 021 - 033 037 033 051 017 033 045 039 029 037 - 062 053 009 035 060 010 ™ 011 010 035 - 023 026 042 

4. Flordabelle 532 021 019 - 141 084 030 035 015 282 054 030 019 021 - 286 156 008 085 028 007 - 008 007 024 - 015 079 032 

5. Flordagold 500 019 — 020 014 014 024 015 014 017 014 011 014 — 028 021 015 018 021 004 — 004 004 016 ™ 007 010 016 

6. Flordagrande 596 — 130 014 255 017 255 012 053 020 012 009 — 096 022 284 158 094 006 008 006 006 017 008 014 007 017 

7. Flordahome 500 

8. Flordaking 594 073 020 025 104 032 070 026 016 014 - 131 138 146 119 069 007 007 008 007 022 007 016 014 025 

9. Flordaprince 515 190 026 011 025 057 040 267 015 063 058 091 007 080 086 040 024 042 013 041 024 140 013 032 

10. Flordared , 500 024 063 020 018 020 013 014 - 029 030 032 033 019 005 - 005 005 016 - 010 011 022 IJ 
11. Flordaqueen 500 014 024 029 025 022 028 - 046 036 009 025 035 007 001 007 007 032 001 013 018 028 C 

12. Flordasun 500 010 042 016 010 077 - 077 018 375 165 075 005 006 005 005 014 006 011 006 014 H 

13. Flordawon 500 021 020 013 014 - 155 041 005 026 019 005 - 005 005 016 — 010 131 022 < 
14. Hermosillo 511 091 030 020 047 064 090 055 097 086 043 052 021 135 100 052 029 018 059 g 

15. K Gold 510 042 014 - 032 275 014 029 051 023 032 081 074 047 032 068 011 267 ^ 

16. Maravilha 504 013 063 024 034 008 022 141 070 032 071 015 047 032 254 009 029 S 

17. McRed 500 - 034 021 004 014 027 004 --- 004 004 020 — 007 015 018 ^ 
18. Okinawa 500 032 - 016 125 016 032 125 125 O 

19. Opedepe 521 100 101 088 074 009 003 009 009 034 003 017 055 035 § 
20. Rayon 520 012 087 044 016 016 046 041 039 016 044 019 155 ^ 
21. SanPedro 625 145 103 005 009 005 005 013 009 011 003 010 r 

22. Shermans Early 509 055 008 011 010 008 027 011 020 012 026 

23. Shermans Red 510 070 019 072 014 042 019 260 018 039 

24. Sundowner 500 028 036 038 073 028 130 005 015 

25. Sungold 500 016 047 157 250 032 012 020 

26. Sunhome 500 015 020 016 134 004 044 

27. Sunland 500 080 047 017 006 041 

28. Sunlite 500 157 039 028 039 

29. Sunrich 500 032 012 020 

30. Sunred 500 006 040 

31. Sunripe 627 105 

32. Tropic Sweet 512 

Cultivar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
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raises the inbreeding coefficients for 

case II in the UF cultivars since several 
resulted from repeated open pollina 

tors (Table 1). 

Many cultivars released by the UF 

were either intended for home owners 

or are no longer suitable under current 

fruit market standards. In addition, 

many of the UF clones named in other 

countries do not meet minimum U.S. 

market standards in fruit qualities such 

as size, color, firmness, shape, or 

resistance to cracking. Only Tlorda-

gold,' 'FlordaGrande,' 'Flordaking,' 

Tlordaprince,' 'Sunland,' and Tropic-
Sweet* are currently recommended for 

commercial production. These elite 

cultivars have average inbreeding co 

efficients of .072 and 2.06 for case I and 

case II respectively. These values are 
lower than the average inbreeding 

coefficients for the 30 selected eastern 

US freestone cultivars and compar 

able to the inbreeding of all eastern US 

freestone peaches (0.39 case I; .286 

case II) (8). This indicates that while 

inbreeding has been necessary for the 

development of commerical fruit qual 

ity, high levels of inbreeding are not 

necessary to incorporate the low chill, 

short FDP characteristics into high 

fruit quality genotypes. It may al 

ternatively be stated that although 

unique, unrelated germplasm has been 

incorporated into these cultivars, a 

certain level of inbreeding, i.e., a level 

comparable with that of eastern US 

freestone peach germplasm in general, 

seemed to be necessary to obtain 
commercial fruit quality. 

There was no correlation between 

the year of cultivar release and in 

breeding, as has been found in high-

bush blueberries (3). The absence of 
such a correlation indicates that un 

related germplasm is being continually 

brought into the program and used in 

cultivar development. 

Coefficients of coancestry analyses 

(Tables 2 and 3) indicate that except 

for a relatively few specific combina 

tions, the inbreeding potential of the 

UF germplasm is low and represents a 

rich source of low chill requiring, short 

FDP peach and nectarine germplasm. 

Recent influxes of new germplasm 

into the breeding program include low 

chill genotypes from Venezuela, Peru, 
southern Brazil, Mexico, the Canary 

Islands, and Australia. These acces 

sions possess characters such as ever 

green foliage, peento (flat) fruit shape, 

nematode resistance, and non-melting 

flesh. These genotypes are now 1 to 3 

generations in combination with low 

chill, short FDP germplasm. With 

current emphasis on fruit quality, po 

tential cultivars are expected to be 

selected within 5 years. The incorpora 

tion of these characters has proceeded 

at a rapid pace because their inheri 

tance is relatively simple and most are 

readily selected. This implies that the 
development of peach cultivars with 

additional unique characters controlled 
by 1 or few genes such as dwarf and 

compact growth habits (1, 6), white 

flesh (1), and "stony hard" flesh (9), 

can proceed rapidly, provided that the 

new character(s) can be readily se 

lected and provided that crosses with 
high fruit quality genotypes are in 

cluded in the breeding program. The 

development of new germplasm and 

cultivars having characters unique for 

commercial production would be use 

ful not only for low chill areas but for 

the temperate zone as well. 
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Performance of Selected Peach Rootstocks in Ohio1 

David C. Ferree and John C. Schmid2 

Abstract 

'Veteran* on 12 clones of P. besseyi was 

compared to 'Veteran' on Siberian C over a 10-

year period with no particular advantage of any 

of the clones. Own-rooted 'Redhaven' was com 

pared to 'Redhaven' on 8 other rootstocks. Trees 

in this trial experienced severe tree loss due to 

winter injury between the second and third year 

of growth. Trees on GF655-2 and Damas 1869 

survived better than on the other rootstocks. 

Trees on Damas 1869 root-suckered badly. 

Introduction 

Peach production in the Midwest 

has declined markedly in recent years 

primarily due to the loss of crops 

resulting from fluctuating cold winter 

temperatures. The winter conditions 

have also caused significant tree loss 

due to winter injury and the subse 

quent increase of peach canker in the 

injured tissue. Tree losses in commer 

cial orchards often occur first in im 

perfectly drained areas of the field. 

Considerable grower interest exists 
in identifying a rootstock more toler 

ant of imperfectly drained soil that will 

survive more adverse weather condi 

tions. Another interest is in the pro 

duction of a smaller more efficient tree 
to facilitate more intensive orchards 

that will produce significant crops 

earlier in the life of the orchard. The 

two trials reported here evaluated se 
lected rootstocks based on these cri 
teria. 

Materials and Methods 
In 1977, Dr. James Cummins of the 

New York Agricultural Experiment 

Stateion at Geneva, donated 'Veteran' 
peach trees on 12 clones of Prunus 

besseyi. They were selected as promis 
ing trees from a New York orchard. 

Since there were variable numbers of 
trees of each clone, the trees were 

planted in a completely randomized 
design with trees of 'Veteran' on Si 

berian C as a control. The trees were 
planted 9' x 18' at the Jackson Branch 

of the Ohio Agricultural Research and 
Development Center. 

In 1984, the NC-140 peach rootstock 

trial, 'Redhaven' peach was estab 
lished at Wooster, Ohio. The trees 
were spaced 4.5 m x 6.0 m and trained 

as open center trees. The rootstock 

treatments were arranged as a random 

ized complete block with 10 single tree 
replicates with-a guard row surround 
ing the planting. Trunk circumferences 
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