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ognizing the value of this discovery
and encouraging the small fruit in-
dustry to evaluate the “Thornless Ever-
green’ blackberry as a commercial cul-
tivar.
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Scion and Rootstock Influence on Winter
Survival of Peach Trees

D. P. OrMmrop aAnD R. E. C. LaYNE!

Abstract

Survival ratings were made of 11
scion-rootstock combinations of 5-year
old peach trees following a severe
winter in which minimum air temper-
atures of —31°C were recorded. Tree
survival was a function of scion culti-
vars and rootstock seed sources, but
was affected more by the scion than
the rootstock. Tree survival averaged
over the four rootstocks was best for
‘Siberian C’ scions (95% ), intermedi-
ate for “Harrow Blood’ scions (63% ),
and poorest for ‘Elberta’ scions (43%).
The survival of °‘Elberta’ scions was
significantly affected by rootstock seed
sources with survival being best on
seedlings of ‘Siberian C (67%), in-
termediate on seedlings of ‘Bailey’
(32% ), and poorest on seedlings of
‘Rutgers Red Leaf (18%).

Cold injury is an important limita-
tion to peach culture in Canada and
the Northern United States (2). Ge-
netic differences in the cold hardiness
of peach cultivars are a significant

factor in tree survival (4, 6, 7). Re-
cently, it has been shown that peach
seedling rootstocks exert a modifying
influence on the expression of scion
hardiness (1, 4, 6), although the exact
nature of this influence is not known
(4). Rootstock seedlings of ‘Siberian
C peach have been found to exert
an enhancing influence on scion hardi-
ness, more so than other peach seed-
ling rootstocks studied (4). Peach
seedling rootstocks have also been
shown to affect tree survival indirectly
through their effects on canker (Leu-
costoma spp.) infection (3, 4, 5).

In an earlier study (6), we showed
that cold acclimation of young peach
trees was affected by temperature,
photoperiod, cultivar ‘and rootstock.
The largest effects were associated
with temperature and cultivar, while
ghotoperiod and rootstock had smaller

ut detectable effects. At the comple-
tion of those studies the remaining
trees of the various scion-rootstock
combinations were planted outdoors
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at Cambridge, Ontario. Their survival
of a test winter in 1975-76 forms the
basis of this study.

Materials and Methods

Peach trees that were grown in pots
since 1972 and used formerly in con-
trolled environment studies (6), were
planted outdoors in 1973 during their
second year of growth. The trees were
planted at the University of Guelph
Horticultural Experiment Station at
Cambridge, Ontario, in adjacent rows
with in row spacings of 3.1m and be-
tween row spacings of 6.2 m. The
various scion-rootstock combinations
were randomly assigned to each row.
A practice of clean cultivation was fol-
lowed each year. The soil type was
Fox sandy loam. Daily readings of
air temperature were taken at a site
approximately 2 km distant from the
experimental site and at similar ele-
vation. Almost all trees survived the
first two winters outdoors. The win-
ter of 1975-76 was unusually severe
with temperatures as low as —31.2°C
(Table 1) and about 60% of the trees
died. In June 1976, when surviving
trees were leafed out, a record was
made of the status of each scion-roet-
stock combination. Trees were judged
to be alive if any leafing out had oc-
curred and were considered dead if
no leaves grew. The survival data
were then placed in contingency
tables and analyzed by Chi-square (8).
Data were first grouped by rootstocks
to test the scion effects on tree survival
(Table 2), then by scion cultivars
(Table 3) to test rootstock effects on
survival,

Results and Discussion

Tree survival was affected by scion
cultivars and by rootstock seed sources
(Tables 2 and 3). Scion survival av-
eraged over all rootstocks showed that
the cultivar effect on tree survival was
highly significant (x> = 45.96**). “Si-
berian C’ scions were the hardiest,
‘Harrow Blood’ scions were interme-

Table 1. Daily maximum and mini-
mum temperatures (°C) at Cam-
bridge, Ontario, during winter 1975-
76.

Temperature

Date . Maximum Minimum
Jan. 16, 1976 -0.1 —16.7
17 ~14.9 —28.9
18 -15.3 —30.0
19 —-2.2 —26.8

20 0.6 -5.6-
21 =5.0 —-12.8
22 -12.8 —27.8
23 -15.68 —31.2
24 —12.6 —22.2
25 0.6 -16.1
26 6.0 —-2.2

diate, and ‘Elberta’ scions were least
hardy with respective overall survival
percentages of 95, 63, and 43 (Table
2). This general order of survival was
in agreement with previous findings
on the relative hardiness of these cul-
tivars (6, 7). Cultivar differences in
scion survival were detectable when
the scions were on ‘Siberian C" seed-
ling rootstocks (Table 2). This was
thought to be due to the effect “Si-
berian C’ has as a rootstock in en-
hancing scion hardiness (4). ‘Harrow
Blood’ has also been found to enhance®
scion hardiness (1, 4). The average
scion survival on these two rootstocks
was 79 and 78%, respectively (Table
2). In previous studies (4) neither
‘Bailey’ nor ‘Rutgers Red Leaf seed-
ling rootstocks were found to enhance
scion hardiness and in this study av-
erage scion survival on each of these
rootstocks (64% ) was less than on
‘Siberian C’ or Harrow Blood.” Differ-
ences in survival among scion cultivars
were greatest on ‘Rutgers Red Leaf
seedling rootstocks (Table 2), pre-
sumably because this stock had the
least effect of those studied on the ex-
pression of genetic differences in scion
hardiness.

The rootstock effect on tree survival
averaged over all scion cultivars was
almost significant (x® = 524, p =
0.15). The effect of the four rootstocks



32 FRUIT VARIETIES JOURNAL

on the survival of ‘Siberian C’ scions,
however, was not significant (Table
3). The rootstock effect on survival
of ‘Harrow Blood’ scions was not sig-
nificant either, but was larger and
closer to being significant than that
on Siberian C’ scions. However, with
‘Elberta’ scions the rootstock effect on
scion survival was significant (Table
3). Survival of ‘Elberta’ scions was
best on seedlings of ‘Siberian C’
(67% ), intermediate on those of

‘Bailey’ (32% ), and poorest on those
of ‘Rutgers Red Leaf’ (18% ). A sim-
ilar effect of these rootstocks on sur-
vival of other peach scions has been
recently reported (4).

The rootstock effect on tree survival
was smaller than the scion effect
(Tables 2 and 8), and it appeared
that temperatures closer to the killing
point for a particular scion would
be required before rootstock effects
would be detectable. As both ‘Sibe-

Table 2. Scion influence on survival of peach trees exposed to a minimum
outdoor air temperature of —31°C at Cambridge, Ontario, 1976.

Tree number

Scion Seedling rootstock Alive Dead Snr:ivnl x3
Siberian C Siberian C 22 2 92
Harrow Blood o ” 27 8 77
Elberta ¢ " 14 7 67 428
Overall survival o 79
Siberian C Harrow Blood 14 0 100
Harrow Blood # " 13 10 57 6.28°¢
Overall survival o 2
Siberian C Bailey 21 1 95
Harrow Blood of 15 10 60
Elberta " 6 13 32 18.21%¢
Overall survival Y |
Siberian C Rutgers Red Leaf 24 1 96
Harrow Blood o ” ” 12 11 52
Elberta " " o 2 3 18 22.64%*
Overall survival 84 |

Table 3. Rootstock influence on survival of peach trees exposed to a minimum
outdoor air temperature of —31°C at Cambridge, Ontario, 1976.

Tree number

Scion __ Seedling rootstock Alive Dead Surv{;val x3 .
Siberian C Siberian C 22 ) 92 |

” o Harrow Blood 14 0 100

# 2 Bailey 21 1 95

" & Rutgers Red Leaf 24 1 96 1.43
Overall survival 95 -
Harrow Blood Siberian C 27 8 77

2t 7 Harrow Blood 13 10 57

& " Bailey 15 10 60

o o Rutgers Red Leaf 12 11 52 4.68
Overall survival 63
Elberta Siberian C 14 7 67

" Bailey 6 13 32

” | Rutgers Red Leaf 2 0 18 8.57*
Overall survival 43
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rian C’ and ‘Harrow Blood’ were suf-
ficiently hardy as scions, the tempera-
ture stresses in 1975-76 were probably
insufficient to produce detectable root-
stock effects on hardiness. On the
other hand, ‘Elberta,” which is known
to be substantially less cold hardy
than the other two scions (6), was
apparently closer to its killing point,
thus rootstock effects on its hardiness
as a scion were more readily detected.

The occurrence of a test winter
(—381°C) provided the opportunity to
demonstrate that ‘Siberian C’ and
‘Harrow Blood’ as scions were sub-
stantially more cold hardy than °‘El-
berta.’ Rootstock seedlings of ‘Sibe-
rian C; and to a lesser extent those
of ‘Harrow Blood,” were shown to con-
fer some additional cold hardiness to
scion cultivars when compared with
seedlings of ‘Bailey’ and especially
those of ‘Rutgers Red Leaf’
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CaTtrHERINE H. BALEY AND L. FrepRIC HOUGH

‘Autumnglo’ is a very good quality,
large, firm-fleshed, yellow, freestone
peach ripening a week after ‘Rio Oso
Gem.” In several test winters it has
come through with more bloom than
other commercial cultivars ripening
after ‘Elberta’ and ‘Jerseyqueen.’

Origin

‘Autumnglo’ is the result of the cross
67239 x ‘Merrill Fiesta’ made in 1961;
67239 was the result of a cross be-
tween ‘Candoka’ and a nectarine seed-

ling, 25032, selected from Tennessee
natural pits.

The first fruits of ‘Autumnglo’ were
seen in 1965. In 1966 it was assigned
the introduction number NJ232. The
first trees were planted in growers’ or-
chards in New Jersey in 1967.

Fruit Characteristics

‘Autumnglo’ is a large, round. vel-
low-fleshed freestone peach with a
moderate amount of red at the pit. It
has very firm, melting flesh of high
dessert quality. At the time of harvest
the skin is 14 to 3/, covered with red
which may be slightly dull, over a
greenish-yellow ground color. The
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