
Studies on the Variability in Nuts of Seedling Walnut 

trees, although there were minor and in 

consistent differences. However, (8) stud 

ied the size, shape and total weights of 

nuts in J. regia L. and found that the pop 

ulations of different ages showed the 

species to be very polymorphic. He ob 

served a clear tendency for the number of 

large nuts, weight and thickness of shell to 

diminish with age. 

In conclusion, these studies show that 

there is extreme variation in almost all nut 

characters. These characters are least af 

fected with age of the trees. Thirty 

promising seedlings having desirable at 

tributes have been selected for further 

multiplication and planting in the collec 

tion block of the Department of Fruit 

Breeding & Genetic Resources. 
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Performance of Nine European Plum Cultivars on 

Two Rootstocks in East-Central Ontario 

J. Warner1 and G. Tehrani2 

Abstract 

Nine plum (Prunus domestica L.) cultivars were assessed over a 10-year period for growth, yield, fruit 

weight, bloom, petal fall and fruit harvest dates and cold temperature injury. The highest yields were obtained 

from 'Veeblue' and 'Vision'. 'Veeblue' had a higher yield efficiency and a lower cold temperature injury rat 

ing compared to 'Vision'. Cropping inconsistency encountered over the period of this trial would make com 

mercial plum production in the east-central region of Ontario marginal. Cold temperatures during the winter 

of 1993-94 resulted in considerable injury to the trees. With the exception of 'Veeblue', the other cultivars 

tested from the breeding program at the Horticultural Research Institute of Ontario, Vineland Station, On 

tario, suffered more cold temperature injury than did 'Italian' and 'Stanley'. Trees grown on 'Brompton' (P. 

domestica L.) rootstock were about 20% smaller compared to trees on 'Myrobalan B' (P. cerasifera Ehrh.). 

'Agriculture and Agri-Food Canada, Research Branch, Greenhouse and Processing Crops Research Centre, 
Harrow, Ontario, Canada NOR 1G0. 

2Ontario Ministry of Agriculture, Food & Rural Affairs, Vineland Station, Ontario, Canada LOR 2E0 
(deceased). 
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Introduction 

In Ontario, 96% of the European plum 

trees grown are in the Niagara or south 

western regions of the province (1). There 

is potential for increased plum production 

in other parts of the province to meet fresh 

market demands. 

The plum breeding program at the Hor 

ticultural Research Institute of Ontario 

(HRIO), Vineland Station, Ontario, has 

resulted in the release of 'Valor,' 'Verity' 

and 'Vision' (2), 'Veeblue' (6) and 'Victo 

ry' (9) which are September ripening cul-

tivars. In 1963, the emphasis of the breed 

ing program shifted to breeding for 

cultivars that ripen in August (8). 

'Voyageur' (7) was the first August ripen 

ing plum, named in 1987, and several 

other advanced selections were released 

for testing. V70031 and V66071 are rec 

ommended for trial planting in Ontario as 

August ripening European plum types (3). 

V68011 is recommended as a pollinator 

forV70031 andV66071 (3). 

The objective of this trial was to com 

pare the performance of August ripening 

selections to standard plum cultivars using 

'Myrobalan B' and 'Brompton' rootstocks. 

A secondary objective was to determine 

the relative cold hardiness of the plum cul 

tivars and selections and to determine the 

reliability of production of plums in the 

east-central growing region of Ontario. 

Materials and Methods 

The experimental planting consisted of 

nine European plum cultivars and selec 

tions ('Italian,' 'Stanley,' 'Valor,' 'Vee 

blue,' 'Victory,' 'Vision,' V66071 ('Early 

Rivers' x 'Stanley'), V68011 ('Early 

Rivers' x 'Ruth Grestetter') and V70031 

('Valor' x 'California Blue')) on each of 

'Brompton' and 'Myrobalan B' root-

stocks. The trees were planted in a Berrien 

sandy loam soil on 9 May 1984 at the 

Smithfield Research Farm, Trenton, On 

tario. The experimental site was fumigat 

ed with methyl isothiocyanate + 1,3-

dichloropropene on 11 October 1983. The 

orchard was planted as a split plot design 

with cultivar as the main plot, replicated 

four times, and subplots consisting of two 

trees of each cultivar on each rootstock. 

Trees were spaced at 5.0 x 5.5 m. 

Trees were trained to a modified central 

leader system and limb spreading was 

done in the spring of the second to the 

sixth years to encourage wide crotch an 

gles. Vegetation control in the tree rows 

was accomplished with herbicides. Alleys 

were grass and mowed as required. 

Date of first bloom (first blossom 

open), full bloom (when 80% of the blos 

soms were open) and 75% petal fall was 

recorded annually. At harvest, the crop 

from each tree was weighed and a random 

sample of 300 fruit per cultivar was 

weighed to determine mean fruit weight. 

Trunk circumference (1984 to 1989) or 

trunk diameter (1990 to 1993) measure 

ments at 30 cm above the ground were 

taken annually in the autumn and ex 

pressed as TCA. 

On 12 July 1994 a visual assessment of 

low temperature injury for each tree was 

made using the International Board for 

Plant Genetic Resources (IBPGR) low 

temperature injury rating scale (12). 

1 = extremely hardy (no visible 

dieback); 

3 = hardy (slight dieback, end of branch 

flagging); 

5 = intermediate (10 to 25% dieback); 

7 = tender (25 to 50% dieback) 

9 = extremely tender (> 50% dieback). 

The mean low temperature injury rating 

for each cultivar on each rootstock was 

determined. 

Data for annual and cumulative yield, 

yield efficiency, trunk cross-sectional area 

(TCA) and cold temperature injury were 

analyzed using an analyses of variance 

(ANOVA) for split plot design and Dun 

can's multiple range test (5). TCA data 

was analyzed for each rootstock separate 

ly since there was a significant cultivar x 

rootstock effect in the original analysis. 

Results and Discussion 

Cultivar effects. Since the cultivar X 

rootstock effect was significant, the TCA 

data is shown separately for each root-

stock (Table 1). By the autumn of 1993, 

TCA was largest for 'Vision' on both root-
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Table 1. Trunk cross sectional area for nine European plum cultivars 

on Myrobalan B and Brompton rootstocks from 1984 to 1993 at the 

Smithfield Research Farm, Trenton, Ontario. 

zMeans followed by the same letter within each column for cultivar (within each rootstock) are not significantly different using 

Duncan's Multiple range test (P = 0.05). Absence of letters indicates no significant difference. 

stocks. On 'Myrobalan B' rootstock, all 

cultivars except 'Victory' had a smaller 

TCA compared to 'Vision' (P = 0.05). 

'Stanley' had the smallest TCA and was 

significantly smaller than 'Victory,' and 

'Vision' (P = 0.05). On 'Brompton' root-

stock, 'Vision' differed in tree size only 

from V66071 (P = 0.05). Other cultivars 

were intermediate in TCA. 

'Veeblue' and 'Vision' were the highest 

yielding cultivars in this trial (Table 2). 

'Veeblue' also had the highest yield effi 

ciency. When 'Veeblue' was released in 

1984 by Tehrani (6), he reported 'Vee 

blue' as being more productive than other 

cultivars tested. 

The August ripening selections V70031 

and V66071 had a lower cumulative yield 

than 'Veeblue' or 'Vision' (P = 0.05) but 

yield was comparable to the other named 

cultivars in this trial. The cumulative yield 

of the August ripening selections, V70031 

and V66071 were not significantly differ 

ent (P = 0.05) from V68011. However, 

V68011 and V70031 had a lower yield ef 

ficiency compared to V66071 (P = 0.05). 

Yield data for 1991 was only available 

for V68011 (27.9kg/tree), V70031 (44.3 

kg/tree) and V66071 (36.1 kg/tree). Al 

though not recorded, the other cultivars 

also had large yields in 1991. Consistency 

of cropping is an important factor for 

commercial production. However, crop 

ping was inconsistent in this trial. Large 

crops were obtained in 1989 and 1991 

with relatively light crops in the other 

crop years. Spring frost which killed 

many flower buds accounted for the light 

crop in 1988. The 1990 crop was light be 

cause of below normal temperatures in 

November and December 1989, a light 

bloom, poor pollinating conditions and 

frost in the spring of 1990. After the large 

crop of 1991, return bloom in the spring 

of 1992 was generally light, likely due to 

a biennial bearing influence. However, 

bloom in the spring of 1993 was also gen-
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Table 2. Total and cumulative yield and cumulative yield efficiency from 

1987 to 1993 for nine European plum cultivars at the Smithfield Re 

search Farm, Trenton, Ontario. 

xNot including 1991. 

Weans followed by the same letter within each column for cultivar or rootstock are not significantly different using Duncan's 

multiple range test (P = 0.05). 

ztr = less than 0.05. 

erally light and no satisfactory explana 

tion for this was established. 

In the trial, 'Victory' had the highest 

mean fruit weight among the nine culti 

vars tested (Table 3). Tehrani and Lay (9) 

also reported 'Victory' as having the high 

est mean fruit weight among a group of 

seven cultivars tested at Vineland, On 

tario. In the present trial, V70031 (51.8 g) 

had a similar fruit weight to 'Valor' (50.0 

g). V68011 and V66071 had a fruit weight 

of 32.3 g and 33.7 g, respectively, which 

was between 'Italian' (28.8 g) and 'Stan 

ley' (36.2 g) in weight. 'Veeblue' which 

Table 3. Mean fruit weight of nine 

European plum cultivars from 

1987 to 1993 at the Smithfield 

Research Farm, Trenton, Ontario. 

Cultivar 

Fruit weight 

(g/fruit) 

V68011 

V70031 

V66071 

Veeblue 

Victory 

Stanley 

Valor 

Italian 

Vision 

32.3 

51.8 

33.7 

39.4 

64.0 

36.2 

50.0 

28.8 

46.0 

was the highest yielding cultivar in this 

trial had a mean fruit weight of 39.4 g, just 

slightly larger than 'Stanley.' 

Later blooming cultivars may have an 

advantage over early blooming cultivars 

by avoiding spring frosts. A maximum of 4 

days difference occurred between the ear 

liest (V68011) and latest ('Italian') bloom 

ing cultivars in this trial (Table 4) but there 

was no overall advantage in yield with 

'Italian' compared to V68011 (Table 2). In 

1988 when spring frost was a factor, the 

total yield was less than 2 kg per tree for 

all cultivars. Also in 1990 when spring 

frost occurred, there was no difference in 

yield between V68011 and 'Italian,' the 

earliest and latest blooming cultivars. 

A minimum temperature of-32°C on 23 

December 1993 and on 16 January 1994 

was recorded at the Smithfield Research 

Farm (11). During the spring of 1994, low 

temperature injury symptoms ranged from 

slight dieback of the terminal branches 

(rating of 3) to complete tree death (rating 

of 9). 'Stanley' and 'Italian' were the 

hardiest cultivars with mean injury ratings 

of 3.4 and 3.6, respectively (Table 5). 

'Veeblue' and 'Valor' were intermediate 

in hardiness with ratings of 4.3 and 5.5, 

respectively. V70031 (rating of 6.8) and 
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Table 4. Mean bloom, petal fall and harvest date for nine European plum 

cultivars at the Smithfield Research Farm, Trenton, Ontario 

'Vision' (7.7) were considered tender and 

V66071 (8.3), 'Victory' (8.5) and V68011 

(9.0) were extremely tender with over 

50% dieback. No crop was produced in 

1994 due to the cold injury. 

Rootstock effects. The TCA of trees on 

'Brompton' rootstock was approximately 

20% smaller compared to trees on 'My-

robalan B' rootstock in the autumn of 

1993. Cumulative yield was higher for 

trees on 'Myrobalan B' rootstock com 

pared to trees on 'Brompton' but no dif-

Table 5. Mean low temperature in 

jury rating for nine European 

plum cultivars at the Smithfiejd 

Research Farm, Trenton, Ontario 

in 1994. 

Cultivar Injury rating* 

V68011 

Victory 

V66071 

Vision 

V70031 

Valor 

Veeblue 

Italian 

Stanley 

Rootstock 

Myrobalan B 

Brompton 

9.0az 

8.5ab 

8.3ab 

7.7ab 

6.8bc 

5.5cd 

4.3de 

3.6e 

3.4e 

6.5a 

5.9b 

YRating scale: 
1 = extremely hardy (no visible dieback) 

3 = hardy (slight dieback, end of branch flagging) 
5 = intermediate (10-25% dieback) 

7 = tender (25-50% dieback) 

9 = extremely tender (>50% dieback) 

zMeans followed by the same letter within each column for cul 

tivar or rootstock are not significantly different using Duncan's 

multiple range test (P = 0.05). 

ference in yield efficiency occurred (Table 

2). The results for tree size are similar to 

those reported by Tehrani and Leuty (10) 

in which six cultivars on 'Brompton' root-

stock were 24% smaller than on 'My 

robalan B' rootstock. However, they also 

reported no difference in cumulative yield 

between rootstocks, so trees on 'Myrobal 

an B' rootstock had a lower yield efficien 

cy than 'Brompton.' 

The mean low temperature injury rating 

was lower for trees on 'Brompton' root-

stock compared to 'Myrobalan B,' howev 

er, this difference was small when com 

pared to the cultivar effect (Table 5). 

Summary 

Due to a combination of factors includ 

ing spring frost injury to flower buds, 

cold temperature injury to the trees and 

biennial bearing, commercial plum pro 

duction in the east-central region of On 

tario was inconsistent. "Good crops" 

were obtained in only two of the seven 

years tested (1989 and 1991). 'Veeblue,' 

which was one of the top performers in 

this trial due to high yield and low cold 

injury rating, also performed well in 

southern Quebec (4). The cultivars 'Stan 

ley' and 'Italian,' while quite cold toler 

ant, have a smaller fruit size than 'Victo 

ry,' 'Valor' and 'Vision' which have 

similar ripening dates. The 'Brompton' 

rootstock provided about a 20% reduc 

tion in tree size compared to 'Myrobalan 

B' and may slightly reduce cold tempera 

ture injury to the scion cultivar. 
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Shank Tissue Proliferations in Apple Rootstocks: 

Effects on Tree Growth and Correlation with 

Site Factors 

E. W. Stover1 and C. S. Walsh2 

Abstract 

A factorial planting of three scion varieties ('Gala,' 'Fuji,' and 'Braeburn') on each of four rootstocks 

(Mark, M.26, M.7a, and MM.l 11) was established at two locations in Maryland in 1990. In 1993, trees were 

scored for trunk circumference (TC), extension growth, leaf color, burrknots (BK) and root mass prolifera 

tions (RMP) both above and below ground, and presence of pests on the shanks. Mark was the only rootstock 

with RMP; 75% of the trees examined had these tissue proliferations. The % of TC composed of RMP below 

ground was 2-3X higher in Mark grafted with 'Fuji' than was observed with other scion varieties. Across root 

stocks, % TC composed of BK below ground was significantly affected by location. In each rootstock, re 

gressions between growth parameters and % of TC with BK or RMP were almost all negative and many had 

significant correlations. In Mark, % of TC with RMP below ground (but not above) was significantly corre 

lated with reduced TC at 25 cm. The occurrence of RMP was much greater below ground than above. Or 

chard surveys of trees on Mark were also conducted at several commercial sites in MD and NY The per 

centage of trees showing RMP ranged from 0 to 90%. There was a significant reduction in TC at 25 cm with 

increasing levels of RMP. The percentage of trees with RMP and mean % of TC with RMP significantly cor 

related with percentage of trees having visible woolly apple aphids or their distinctive galls. 

Introduction anecdotally associated with poor tree per-

Proliferation of several tissue types on formance. Burrknots, areas of concentrat-

the shanks of apple rootstocks have been ed root initials, develop on many root-

'Dept. of Horticultural Sciences, Cornell University, Hudson Valley Lab., Highland, NY 12528. Current ad 
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