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Infliience of Provenance and Test Location on Wood Formation in 
Pinus banksiana Lam b. Seedlings 

Introduction 

The objectives of this study were to determine the degree 
of variation existing in certain xylem characteristics among 
29 widely distributed provenances of jack pine (Pinus 
banksiana LAMB.), and to correlate variations in xylem 
formation and structure with origin of seed and phenology 
of leader growth of the seedlings. 

The provenances studied were chcsen from the larger 
number included by HOLST (1963) in his all-range jack pine 
provenance experiment. The 29 provenances were selected 
along major transects to give northern, intermediate and 
southern sources and replicated in test locations at the 
Petawawa Forest Experiment Station, Chalk River, On- 
tario, and the Acadia Forest Experiment Station, Frederic- 
ton, New Brunswick (Fig. 1, Table 1 ) .  Details of the techni- 
ques employed, along with some analysis of the results 
obtained in the Petawawa experiment have already been 
published (KENNEDY, 1969). The description of methods used 
has therefore been abbreviated. 

Materials and Methods 

Five four-year-old seedlings from each source were 
randomly selected for study of their growth during their 
fifth growing season in 1966. In order to mark the Progress 
of annual increment formation, these seedlings were sub- 
jected to a minute mechanical injury at the base of the 
two-year-old (1964) internode three times during the grow- 
ing season. This permitted calculation of the percentage of 
the annual increment formed by June 10, July 15 and 
August 20. Leader growth of the seedlings was measured 
at approximately weekly intervals until growth was com- 
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The xylem characteristics given in Table 1 were deter- 
mined as outlined previously (KENNEDY, 1969). Although the 
experimental design called for five replications per prove- 
nance, a complete set of phenological and xylem data was 
sometimes unavailable for certain trees. Missing phenologi- 
cal observations were caused by insect and mechanical 
damage to leaders. Occasional absence of traumatic wound 
tissue in the xylem was noted, probably owing to the failure 
of injury-causing pins to penetrate far enough through 
bark to reach susceptible differentiating xylem. 
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Stem injury and leader measurements were carried out at 
Petawawa and Acadia Forest Experiment Stations under the direc- 
tion of M. J. HOLST and H. G. MACGILLIVRAY, respectively. 

Results and Discussion 

The mean values for various xylem characteristics are 
presented in Table 1 by provenance and test location. 

Analysis of variance indicated significant differences in 
xylem characteristics among provenances, with the single 
exception of the day of appearance of the first latewood 
tracheid in the Acadia experiment. Similar analyses between 
test locations revealed a significantly wider annual in- 
crement and earlywood and latewood component in the 
Acadia material, although height growth achieved during 
1966 did not vary significantly between locations. The only 
other xylem characteristic that varied significantly be- 
tween locations was the percentage of ring formed by 
August 20. By this date, the Acadia material had formed 
5 percent more of its total increment for the year. 

The degree to which the provenances performed similarly 
at Petawawa and Acadia was measured for each attribute 
by the correlation existing between paired mean values 
for each seed source (Table 2). The significant coefficients 
for total ring width and its two component parts show that 
individual provenances tend to behave similarly between 
test locations. The lack of a significant relationship with 
latewood percentage indicates an important genotype- 
environment interaction. The greatest degree of correlation 
between xylem characteristics at the two locations was in 
percentage of ring formed by August 20. This consistency 
suggests that time of cessation of cambial activity is under 
strong genotypic control, ending earlier in some prove- 
nances than in others regardless of the planting location. 
Initiation of activity may be under less genotypic control, 
judging by the lack of correlation between Petawawa and 
Acadia in percentage of ring formed by June 10. 

Fig. 1. - Location of provenances and test locations within the 
natural range of Pinus banksiana. 










