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Fruit Survival Ratings of Peaches and Nectarines
Following Late Spring Freezes During Two Years'

Davip W. CaiN, JorN D. RipLey aND WiLLiaMm C. NEWALL?

Abstract

Fifty-one peach and nectarine cultivars and
selections growing in a grower cooperator
test plot in the piedmont section of South
Carolina were rated for amount of crop fol-
lowing —5°C on March 27, 1982, and
—8.3°C on April 20 and 23, 1983. In both
years, cultivar ratings ranged from no crop
to those that needed heavy thinning. Gener-
ally, cultivars developed in climates similar
to South Carolina’s performed best.

In the South, dormant peach flower
buds are seldom injured by midwinter
temperatures. However, flowers and
developing fruit are often injured by
spring frosts. Varietal differences in
spring frost hardiness have been re-
ported (1, 7). Hardiness at this stage
of bud development is not always cor-

related with hardiness of dormant
flower buds (2). Generally, bud sur-
vival is correlated with time of bloom
(2). However, late blooming cultivars
have sometimes been injured more by
late frosts than earlier blooming culti-
vars (1, 7).

Controlled freezing tests have been
used to a limited degree to determine
differences in cultivar hardiness (8).
However, most information on culti-
var hardiness has been based on natu-
ral freezes (1, 2, 4, 5, 6, 7). Hardiness
of seedling populations has also been
evaluated after natural freezes (3, 6).
To fully evaluate spring frost hardi-
ness of a cultivar it is important to
test it over a number of years and at

1Technical Contribution No. 2239, South Carolina Agricultural Experiment Station.
2Assistant Professor, Associate Professor and Agricultural Research Associate, respectively,
Clemson University, Department of Horticulture, Clemson, SC 29631.

136



FRUIT VARIETIES JOURNAL

a number of stages of flower and fruit
development. Test winters still pro-
vide the best opportunity to evaluate
frost hardiness of a large number of
cultivars. Most reports are on hardi-
ness at pink bud to full bloom (1, 2, 4,
7). There are a few reports of resist-
ance of the developing fruits after
petal fall (5, 6). The springs of 1982
and 1983 provided opportunities to
evaluate hardiness of developing fruit
following two unusually late spring
freezes.

Cultivars planted in a cooperative
grower test orchard near Cowpens,
South Carolina, were evaluated for in-
jury following —5°C (23°F) on the
night of March 27, 1982, and —3.3°C
(26°F) on the nights of April 20 and
23, 1983. On April 7, 1982, the tem-
perature dropped to —3.9°C (25°F)
and killed all fruits of all cultivars pre-
venting evaluation of any mature fruit.
Crop ratings of the amount of live
fruit following the March 27 freeze
were made on April 8, 1982. Even
though all fruits were dead when
evaluated, those that had survived the
first freeze were obviously larger than
those killed in the first freeze, most of
which had already abcised. In 1983,
crop ratings were taken three weeks
after the freeze. Surviving fruits had
enlarged considerably and were easily
distinguished from dead fruits.

Ratings were made on a 0 to 5 scale
where 0 = all killed; 1 =one to sev-
eral surviving fruits, but not enough
for an economic crop; 2 = one-fourth
to three-fourths of a full crop; 3 = full
crop but no thinning necessary; 4 =
full cron needing light thinning, 5=
very little injury, heavy thinning need-
ed. From 1 to 8 trees of each cultivar
were rated. Trees were not random-
ized and tree age varied from 3 to
aoproximatelv 10 vears. Elevation
throuchout the orchard varied less
than 1 m.

At the time of the 1982 freeze fruit
development of the various cultivars
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ranged from petal fall to calyx split.
In 1983, fruit development ranged
from just past calyx split to fruits
approximately 2 cm in diameter.

The overall mean crop rating across
all cultivars was 3.5 in 1982 and 2.6
in 1983. In both years ratings ranged
from 0 to 5 indicating that in both
years some cultivars had no fruit while
others had a full crop that needed
heavy thinning. The individual culti-
var ratings for each year and the com-
bined year mean ratings are given in
Table 1. The correlation between
years was r = .63 indicating that culti-
var performance was fairly consistent
between years. Only Summerset,
Stagg and Fayette had many more
live fruits in 1983 than in 1982. Most
cultivars suffered somewhat more in-
jury in 1983. Champion and Redtop
exhibited dramatically more injury in
1983 while several including Milam,
Durbin, Flavortop, Harken, Bicenten-
nial, Sweet Sue, Fantasia, Redkist,
Ellerbe, Jayhaven, LaGold and Cam-
den did not have enough surviving
fruits in 1982 to produce a full com-
mercial crop but had less than a full
crop in 1983. Several cultivars appear-
ed to set heavy crops but many of the
fruits did not develop properly. These
buttons are an especially serious prob-
lem for commercial growers because
they become a source of brown rot in-
fection and make proper and timely
thinning almost impossible. Milam,
Sommerset, Harbrite, Flavortop and
Majestic had some buttons while Mec-
Neely and LaGold had a large num-
ber of buttons. McNeely has also fre-
quently produced buttons in North
Carolina (Dennis Werner, personal
communication).

There were no consistent differ-
ences between early and late ripening
peaches nor between peaches and nec-
tarines, indicating that it is possible to
develop freeze tolerant peaches and
nectarines ripening throughout the
season.
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Table 1. Crop ratings of peach and nectarine cultivars injured by spring

freezes in 1982 and 1983.

Cultivar No. Crop Rating® Cultivar 0. Crop Rating=

Variety Trees 1982 1983 Avg. Variety Trees 1982 1983 Avg.
L74-1-9° 2 0.0 0.0 0.0 Stagg 1 2.0 4.0 3.0
Springcrest 1 0.0 1.0 0.5  Suncrest 1 3.0 3.0 3.0
L72-3-3 2 0.5 0.5 0.5 Ellerbe 3 4.3 2.0 3.1
SC8-310 2 0.5 0.5 0.5 Jayhaven 2 4.5 2.0 3.2
FV3-778 2 1.5 0.5 1.0 LaGold 3 4.3 2.3% 3.3
Cary Mac 2 1.0 1.0 1.0 Camden 2 4.5 2.5 3.5
Summerset 1 0.0 2.0% 1.0  Garnet Beauty 2 4.0 3.0 3.5
Early Coronet 2 2.0 1.0 1.5 L9-6-4 1 4.0 3.0 3.5
L73-1-4 2 2.0 1.0 1.5 Marsun 1 3.0 4.0 3.5
L74-1-52 2 2.0 1.0 1.5  Sunshine 1 3.0 4.0 3.5
Majestic 2 2.0 1.0 1.5  Pocahontas 6 4.3 3.3 3.8
SC9-31 1 1.0 2.0 1.5 Correll 3 4.3 3.7 4.0
L73-2-42 2 1.5 2.0 1.7  Fayette 1 3.0 5.0 4.0
Milam 2 3.0 0.5% 1.8 L73-1-24 2 4.0 — —
Durbin 3 3.0 1.0 2.0  Regina 1 4.0 — _—
Fairtime 1 2.0 2.0 2.0  Candor 2 4.0 5.0 4.5
Flavortop 1 80 10° 20 McNeely 8 50 40 45
?g;kgﬂsl g g g ;-8 g g Harbrite 6 48 45 46
Bicentennial 3 3.3 1.7 2.5 Han'ﬂet 2 45 5.0 4.7
Sweet Sue 4 32 29 g7 [Fekn 2 45 50 47
Champion 1 5.0 2.0 3.0 Rubired 2 5.0 4.5 4.7
Fantasia 1 4.0 2.0 3.0 Cavalier 8 5.0 5.0 5.0
Redkist 3 4.3 1.7 3.0 Clayton 2 5.0 5.0 5.0
Redtop 1 5.0 1.0 3.0 Norman 2 5.0 5.0 5.0
SC9-280 1 3.0 —_ —  Zachary Taylor 1 5.0 5.0 5.0

*Crop rating based on a 0 = no fruit to 5 =a full crop requiring heavy thinning.
YL numbers are Louisiana selections and SC are South Carolina selections.

xThese cultivars produced some buttoned fruits.

As expected, new selections and re-
cent introductions generally suffered
more injury than older established cul-
tivars. This demonstrates the neces-
sity of testing selections in several
locations and years to determine if
they will bear consistently. Cultivars
developed in milder climates under
less selection pressure also tended to
sustain more injury than those de-
veloped in areas where spring freezes
are common. The cultivars developed
at Virginia Polytechnical Institute
which emphasized spring freeze hardi-

ness (6), as a group, exhibited superior
freeze tolerance. The North Carolina
breeding program at Jackson Spring,
N.C., is located less than 100 miles
away from the test plot and has a very
similar climate. All the North Caro-
lina cultivars tested, Correll, Candor,
Hamlet, Pekin, Rubired, Clayton and
Norman, with the exception of El-
lerbe, had a full commercial crop both
vears. Ellerbe had a full crop in 1982
but only a partial crop in 1983. This
illustrates how narrowly adapted most
peach cultivars are and the impor-



tance of breeding and selecting new
cultivars in the region where they are
intended to be grown.
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Early Flowering and Fruiting in Potted Citrus Trees:
Exploitation for Mutation Breeding

E. SaLoMon! anp S. A. WEINBAUM? 3

Many commercially-important tree
fruit cultivars have originated as nat-
urally occurring mutants. Irradiation
of mature clones has been employed
to increase the frequency of mutation
in clonally propagated plants (9). Mu-
tagenesis is appropriate when minor
changes are desired in an otherwise
acceptable cultivar, and it has been
employed extensively to reduce seedi-
ness in Citrus (3, 7, 8). Mutation
breeding may accelerate cultivar de-
velopment in comparison with con-
ventional breeding (i.e., genetic re-
combination) because the juvenile
phase is circumvented in the former.
Propagules derived from budwood of
mature (vs. juvenile) clones may flow-
er and fruit earlier in response to
various inductive treatments including
root confinement (10).

Two parameters represent major ob-
stacles to the efficiency of cultivar de-
velopment in woody plant species:

(a) the lengthy juvenile period which
precedes flowering and fruiting and
thus delays cultivar evaluation and
(b) large plant size which impedes
cultivar improvement by limiting the
number of propagules which can be
maintained and evaluated (2).

Restricted root volumes have been
used to stimulate early cropping at
the expense of vegetative growth in
peaches (1), apple (4, 6), and citrus (5),
but the phenomenon has not been ex-
ploited widely for cultivar improve-
ment. Root confinement in conjunc-
tion with mutation breeding may
facilitate early screening of mutants
as the ability of ontogenetically ma-
ture clones to flower is not dependent
E)no)the attainment of large plant size
10).

This study was undetaken to con-
firm the potential advantages of root
confinement (as compared to the un-
confined root system of field-grown

1Contribution from the Agricultural Research Organization, The Volcani Center, Bet Dagan,
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20n leave from the Department of Pomology, University of California, Davis.
3The authors wish to thank Professor P. Spiegel-Roy for valuable discussions, Dr. Shabtai
Cohen for light measurements, and Mr. D. Saada for technical assistance.
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