RasPBERRY CULTIVARS IN EASTERN CANADA

University of Guelph, ON, have selec-
tions in advanced stages of testing
which are likely to be named in the
next few years. These will have im-
proved fruit size and disease resistance
combined with winter hardiness.
Eastern Canada is fortunate that
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despite a small acreage of raspberries,
there is a relatively large breeding
effort. This will support the industry
in the future and as improved cultivars
are released, I feel sure that there will
be a gradual increase in the acreage of
raspberries grown.

Longitudinal Bark Cracking on Trunks of
Young Asian Pear Trees in Response to a
Rapid Drop in Winter Temperature?
FENTON E LARSEN AND STEWART S. HIGGINS?

Abstract

Freeze-induced longitudinal trunk bark crack-
ing on young Asian pear (Pyrus pyrifolia (Burm.)
Nak.} trees was evaluated following a rapid
drop in temperature to -21°C in February 1989.
Scion cultivars were ‘20th Century,” ‘Chojuro,’
‘Hosui,” ‘Kikusui,” ‘Niitaka,” ‘Okusankichi,” ‘Seig-
yoku,” ‘Shinko,” ‘Shinseiki,” and ‘Tsu Li’ on Old
Home x Farmingdale (OHF) 51, OHF 97, OHF
217, OHF 282, and OHF 333 rootstocks. There
was no rootstock effect on bark cracking. The
scion cultivar effect was highly significant, how-
ever. Cracking of ‘Okusankichi’ trunks (47% of
the trees) was significantly greater that ‘Kikusui,’
‘Shinseiki’ or ‘T'su-Li* which had no cracking.
Other cultivars were intermediate between these
extremes. Cracked trees were significantly larger
in trunk circumference than uncracked trees.
Cracked trees had significantly lower trunk
circumference relative growth rates during 1989
than uncracked trees. Freeze-induced cracks
appeared to be related to the size of the tree
within a given scion cultivar.

Introduction

Rapid temperature declines during
the dormant season can cause wide-
spread damage to woody plants, espe-
cially when the temperature decline
begins well above freezing (2, 11).
Following a sudden temperature drop,
the outer layers of bark and the wood
cool most rapidly and are subjected to

appreciable tangential tension, which
causes marked shrinkage and cracking
(11). Damage in the form of longitu-
dinal trunk bark cracks has been re-
ported on several forest species (11),
cherries (11), apples (1, 5, 9, 10) and
peach (1) and may increase the plant’s
susceptibility to disease (11).

We noted longitudinal trunk bark
cracking in an experimental planting
of young Asian pear trees following
exposure to rapid, wide temperature
changes during February 1989. Since
the orchard included trees of several
scion cultivar and rootstock combina-
tions, we were interested in differences
that might be associated with such
variables. Comparative information on
cold hardiness of Asian pear cultivars
appears to be lacking in the literature.

Materials and Methods

The planting, composed of 10 Asian
pear (Pyrus pyrifolia (Burm.) Nak.)
cultivars on 5 rootstocks, was estab-
lished in the spring of 1985 at the
Washington State University Royal
Slope Research Unit near Othello,
Washington. Scion cultivars were*20th

'Hort/LA Paper no. 91-31, Project 1639, College of Agriculture and Home Economics Research
Center, Pullman, Washington 99164-6414, U.S.A. Trees for this study were originally provided by
Carlton Nursery, Dayton, Oregon, through the assistance of Lynell and Everett Brandt.

2Department of Horticulture and Landscape Architecture, Washington State University, Pullman,

Washington 99164-6414 (USA).
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Century,” ‘Chojuro,” ‘Hosui,” ‘Kikusui,’
‘Niitaka,” ‘Okusankichi,” ‘Seigyoku,’
‘Shinko,” ‘Shinseiki,” and ‘Tsu Li.” Root-
stocks were Old Home x Farmingdale
(OHF) 51, OHF 97, OHF 217, OHF
282 and OHF 333. The trees of each
scion/rootstock combination were
planted in each of 4 replicate blocks in
a randomized complete block design
(7). Trees were uniformly fertilized and
pruned. Further details of this planting
were published previously (6, 7).

On 27 February 1989, fresh, longi-
tudinal cracks in the bark of the trunks
or lower scaffold branches of some
trees were noted. These cracks appar-
ently developed as a result of wide
temperature fluctuations during the
first week of February.

Treatments were ranked according
to the percentage of trees of a given
scion/rootstock combination that had
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fresh, longitudinal cracks on the trunk
or on lower scaffold branches. We
applied Friedman’s nonparametric
two-way analysis (8) because unequal
variances among treatment effects
precluded the use of ANOVA. Multiple
comparisons were based on Friedman
rank sums as described by Hollander
and Wolfe (3).

We examined the relationship be-
tween trunk circumference and freeze-
induced cracking by testing the null
hypothesis that trees which cracked
had the same trunk circumference as
trees which did not crack. We exam-
ined the effect of cracks on subsequent
growth by testing the null hypothesis
that trees which cracked had the same
mean relative growth rate (4) as trees
which did not crack Mean relative
growth rate was calculated as
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Figure 1. Daily maximum and minimum air temperatures during the dormant season at the
Washington State University Royal Slope Experimental Unit near Othello, Washington, from

1985 to 1989.
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where C] and G, are the trunk circum-
ferences measured at the end of the
growing season in 1988 and 1989,
respectively.

No occurrences of bark cracking
have been noted since 1989. Conse-
quently, only one year’s data are
available.

Results

At the start of the cold period (31
January), daytime maximum tempera-
ture was 16°C (Figure 1). On 2 Feb-
ruary, the maximum temperature was
-7°C. Corresponding minimum tem-
peratures were -1°C and -18°C. al-
though the minimum temperature sub-
sequently dropped to -21°C on 7 Feb-

before a warming trend occurred.

e analysis of ranks indicated that
neither rootstock nor the rootstock x
scion interaction significantly affected
freeze-induced bark cracking in these
Asian pear trees. The scion cultivar,
however, had a significant effect on
cracking (P < 0.0001). The multiple
comparison of rank sums for scion
cultivars indicated that ‘Okusankichi’
had a significantly higher percentage
of trees with cracks than did ‘Kikusui,’
‘Shinseiki,” or “Tsu Li,” which had no
cracking (Table 1). Cracking on other
cultivars was intermediate between
these extremes, but was not signifi-
cantly different from the extremes.

Cracked trees had a significantly
larger (P < 0.0001) mean trunk circum-
ference (16.0 cm) than uncracked trees
(14.5 cm). Within scion cultivars, there
was a consistent tendency for the larger
trees to crack, but the difference was
statistically significant only with ‘Oku-
sankichi,” ‘Seigyoku’ and ‘Shinko’
(Table 1).

Trees that cracked had a signifi-
cantly smaller (P = 0.0173) mean rela-
tive growth rate (2.4 mm cm™ yr?!)
during the 1989 growing season than
uncracked trees (2.8 mm cm™? yr).
Absolute growth in circumference,
however, did not differ (P = 0. 9548)
between cracked (4.26 cm) and un-
cracked (4.24 cm) trees.

Table 1. Mean trunk circumference
of four year-old trees of seven Asian
pear cultivars, grown in central
Washington state, that had cold-
inducd cracks in the bark, and for
trees that did not have cracks, in
‘February 1988. Within a cultivar,
circumferences followed by the same
letter are not significantly different

(P < 0.05).

Ci f (em) Ci f (cm)
Cultivar of cracked trunks  of uncracked trunks
‘20th Century’ 199 a 162a
‘Chojuro’ 154 a 145a
‘Hosui’ 16.7 a 153 a
‘Niitaka’ 132 a 12.1a
‘Okusankichi’ 17.1a 149b
‘Seigyoku’ 159 a 138b
‘Shinko’ 154 a 135b

In February 1989, the circumference
of “20th Century’ trunks was the larg-
est, although not 51gmflcantly larger
than ‘Okusankichi’ or ‘Hosui (Table
2). ‘Niitaka’ trunks were significantly
smaller than all other cultivars. “Tsu
Li’ and ‘Niitaka’ had the highest mean
relative growth rate in 1989, and there
were few significant differences among
the remaining cultivars (Table 2).

Trunk cracks appeared to heal dur-
ing the 1989 growing season. No sub-
sequent ill effects related to cracking
have been noted.

Discussion

While lower minimum temperatures
had occurred earlier (e.g., -27°C in
November, 1985) in the life of the
planting (Figure 1) with no significant
damage, the temperature decrease in
1985 was much more gradual (changes
of 7° and 6°C of the maximum and
minimum temperatures, respectively;
over a 48 hour period) than during the
1989 episode (changes of 23° and 17°C
of maximum and minimum tempera-
tures, respectively, over a 48 hour
?enod) While other environmental
ctors may have influenced damage,
the rapidity of temperature change
and the high temperature (16°C) just
prior to the change appear to be zac-
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Table 2. Percentage of freeze-induced trunk cracking in February 1989 and
the associated Friedman rank sums, the mean trunk circumference (Feb.
1989), and mean relative growth rates in 1989 of four-year-old trees of ten
Asian pear cultivars grown in central Washington state. Within a column,
Friedman rank sums (P < 0.033) and other means (P < 0.05) followed by the
same letter are not significantly different.

Sampl P, tag Friedman Circumference  Mean relative growth
Cultivar size cracked rank sum® of trunk (cm) rate (mm cm-! yr!)
‘Okusankichi’ 55 47.3 39a 15.9 ab 27 bc
‘Shinko’ 59 32.2 35 ab 141 ¢ 2.0 d
‘Niitaka’ 39 20.5 29 ab 12.3 d 35a
‘Seigyoku’ 81 13.6 27 ab 141 ¢ 30 b
‘Chojuro’ 55 9.1 21 ab 14.6 be 24 cod
‘Hosui’ 36 11.1 20 ab 15.4 abc 23 «od
‘20th Century’ 66 3.0 16 ab 163 a 24 cod
‘Kikusui’ 60 0.0 11 b 14.7 be 24 cod
‘Shinseiki’ 66 0.0 11 b 14.6 bc 2.1 d
‘Tsu Li’ 45 0.0 11 b 144 ¢ 40a
*Fried rank sums (Hollander and Wolfe, 1973) rather than cracking p t are used to pare cracking between cultivars.

tors contributing to the damage (11) therefore, was not necessarily the di-

noted here. rect result of the damage caused by
The similar genetic background of the cracks.

the rootstocks (all Old Home x Farm- Since no subsequent damage has

ingdale) may account for a lack of been observed, we were not able to

rootstock effect on damage. determine if the order of damage ob-

It is of considerable interest, and served in this episode is consistent or
not surprising, that scion cultivars that any specific cultivar should be

differed in damage. Both within (Table used where winter cold damage is a
1) and across cultivars, however, the hazard. Additional testing, perhaps

damage appeared to be related to tree  Using artificial freezing equipment, is
size, with the larger trees cracking necessary to reach definite conclusions

more than the smaller trees. Since the ©1 this question.

relation(s;lhfip betvyecelm trtamk cii'(qumfer- Literature Cited
ence and Ireeze-induced Cracking was 1 anthony, R. D., R. H. Sudds, and W. S.
consistent regardless of whether the Clarke, Jr. 1936. Low temperature injury in
cultivar was one of the largest, e.g., Pennsylvania and adjoining states in the fall
‘Okusankichi, of the smallest, e.g. and winter of 1935-36. Proc. Amer. Soc.
‘Shinko” and ‘Seigyoku, it would be , Bort Sci. 343348

a eigyoku, would 2. Daubenmire, R. 1957. Injury to plants from
premat.ure to {nake recommendations rapidly dropging temperature in Washing-
regarding which cultivars should be g%rsland Northern Idaho. J. Forestry 55:581-

planted in regions where freeze- 3

: ? o are 3. Hollander, M. and D. A. Wolfe. 1973. Non-

induced cracking may pose a signifi- parametric Statistical Methods. John Wiley

cant problem. . aﬁmd Sori:, big;stol;Ik' Neév Yorll:. .15\03 D.
The lower mean relative growth 4. Hunt, R. - Plant Growth Analysis.

rate of the cracked trees was probably Edward Amnold, Ltd., London, England. 67

s e e pp-
also a function of their size. When the 5 Larsen, F. E. 1972. The relationship of

absolute growth rate was the same, as apple scion and'rootstock to_longitudinal

occurred with cracked vs. uncracked 6 g:gt#gkﬁffgghlgg-sﬂﬁirgtgé-s 71:%-58636 o
. ,F.E. .S. . . Sci

trees, the larger trees had the smaller rootstock influence on tree survival of Asian

mean relative growth rate. The lower pears in the first growing season. Fruit
relative growth rate of cracked trees, Varieties J. 40:88-90.



LoNGITUDINAL BaRk CRACKING ON TRUNKS OF YOUNG ASIAN PEAR TREES

7. Larsen, F. E. and S. S. Higgins. 1989.
Scion/rootstock influence on bloom date and
early fruit production of Asian pears in
Washington State. Fruit Varieties J. 43:
114-119.

8. SAS Institute Inc. 1982. SAS User’s Guide:
Statistics, 1982 Edition. SAS Institute Inc.,
Cary, North Carolina. 584 pp.

9. Simmons, R. K. 1970. Phloem tissue devel-
opment in response to freeze injury to trunks

Fruit Varieties Journal 46(4):229-234 1992

of apple trees. J. Amer. Soc. Hort. Sci.
95:182-190.

10. Sudds, R. H. and R. S. Marsh. 1943. Winter
injury to trunks of young bearing apple
trees in West Virginia following a fall appli-
cation of nitrate of soda. Proc. Amer. Soc.
Hort. Sci. 42:293-297.

11. Treshow, M. 1970. Environment and Plant
Response. McGraw-Hill Co. New York,
New York. 422 pp.

Comparison of the Physical, Chemical and
Sensory Characteristics of Five Raspberry Cultivars
Evaluated Fresh and Frozen

A. A. Busaway! R. J. Busuway! R. H. True! T. M. WoRrk! D. BERGERON]
D. T. HANDLEY? AND L. B. PERKINS!

Abstract

The physical, chemical and sensory charac-
teristics of five raspberry cultivars (‘Newburg,’
‘Taylor,” ‘Latham,” ‘Festival’ and ‘Boyne’) har-
vested at the red-ripe stage were evaluated at
harvest and after 1, 6 and 9 months of frozen
storage at -20°C. ‘Newburg’ was preferred for
flavor (p < 0.05) over ‘Festival,” ‘Latham’ and
‘Boyne’ and was significantly higher (p < 0.05)
in pH, % soluble solids and total sugars than
‘Boyne’ after 1, 6 and 9 months frozen storage.
‘Boyne’ was the least preferred for color and
texture (p < 0.05) at 6 and 9 months of frozen
storage and was significantly less (ﬁ) <0.05) red
(lower chroma value) than the other cultivars.
Values for ‘Taylor,” ‘Latham’ and ‘Festival’ fell
between ‘Newburg’ and ‘Boyne.’

Introduction

Raspberry growers in the State of
Maine are interested in the selection
of red raspberry cultivars suitable for
preservation by freezing, which main-
tain sensory quality during frozen stor-
age. Reports in the literature regarding
fresh and frozen raspberries include
the effect of harvest methods (11),
postharvest storage conditions (10) and
type of freezant (13). Other publica-
tions are related to the selection of
cultivars which are suitable for freez-
ing and fresh market (3, 5-7, 9). In

some instances, chemical analyses (ti-
tratable acidity, pH, soluble solids,
total sugars), color measurements and
compression were a part of these
studies (5-7).

This investigation was designed to
evaluate the physical, chemical and
sensory properties of several raspberry
varieties at harvest and following one,
six and nine months of frozen storage.
The interrelationships of physical,
chemical and sensory characteristics
in this research may prove useful for
evaluating the quality of raspberry
cultivars adapted to growing condi-
tions in other geographic areas.

Materials and Methods

Five cultivars of red raspberries
(‘Boyne,” ‘Festival,” ‘Latham, ‘New-
burg,” and ‘Taylor’) grown at the Uni-
versity of Maine’s Highmoor Farm,
Monmouth, ME under traditional cul-
tivation methods were harvested at
red-ripe stage (9) and directly trans-
ported on ice to the Department of
Food Science laboratories (within 2
hours of harvest). The fresh raspber-
ries were cleaned and prepared for

Department of Food Science, University of Maine, Orono, ME 04469.
2Cooperative Extension Service, Highmoor Farm, P.O. Box 179, Monmouth, ME 04259.
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