
! . 

~IJ ~~ 

"lWinnesota Forestry 
Research Notes 

.. NQ.t .... 123 

PROVENANCE TRIALS OF SCOTCH PINE IN MINNESOJA/' .: APro:Ll~.9 9E68 11 " .,<~ 
Muhammad A. K. Khalil! . .:; 

! OCT 12 1970 
Results of correlation analyses and analyses of variance 0!ihe growth data of 

Pinus syl vestris L. provenances in Minnesota have been presented . n/:~nnesota F,?;res ry 
Research Notes 191 and 192. These results show that the major par ~~th~ N§~[a ·on 
in Scotch pine is non-clinal, i.e., discontinuous or ecotypic, resul tfi=ig-trr e forma-
tion of varieties and ecotypes. They also show that all the 19 varieties planted in 
Minnesota are distinct, though five of them are divisible into ecotypes or sub-varieties. 

The objective of the present study was to determine the performance of the different 
varieties and provenances of Scotch pine in Minnesota. 

This study was made in the six outplantings of Pinus sylvestris made by the School 
of Forestry, University of Minnesota in cooperation with the North Central Cooperative 
Regional Research Committee under the NC-51 Project, entitled "Tree Improvement Through 
Selection and Breeding". 

The field work consisted of periodic measurements of the length of the current year's 
shoot on all trees. Total height of each tree was also measured and recorded after 
cessation of height growth. Trees were scored for survival in 1966, occurrence of lammas 
shoots, and susceptibility to the attack of white pine weevil (Pissodes strobi Peck.) 

The best fitting equation for the relationship between the length of the current year's 
shoot (Y) and the number of days after April 15 (X) was found to be: Y = a + b log X. 

These data were then programmed for the IBM 360/30 electronic computer. The values 
for the intercept of Y on X (a) and the coefficient of regression (b) were obtained for 
each provenance from the computer output. 

The coefficient of regression (b), total height in 1966, number of trees survIvIng 
in 1966, number of trees with lamm~shoots, and the number of trees affected by the white 
pine weevil were grouped and averaged by provenances and by varieties recognized by Ruby 
(1964). Analyses of variance, followed by Duncan's multiple range tests, both between 
and within varieties, were conducted for each of these characters. The results are pre
sented below: 

The coefficient of regression (b) and total height in 1966 

The results of the between-variety analyses of variance for these two characters 
are summarized in Table 1. 
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Table 1. Results of analyses of variance and Duncan's multiple range tests 
between varieties for b and total height in 1966 

Coefficient 
, regression of 

Location 

Blackberry 1962 plantation 

Blackberry 1964 plantation 

Cloquet 1962 plantation 

Cloquet 1964 plantation 

North Branch plantation 

Rice plantation 

F = Snedecor's F ratio for varieties 

X ~bl 

F 

41.43 ** 
9.69 ** 

20.73 ** 
17.62 ** 
45.25 ** 
20.40 ** 

of 
Y on ' Total height in 1966 

P F P 

71 12.22 ** 75 

42 12.81 ** 60 

64 45.90 ** 69 

65 30.40 ** 62 

73 48.16 ** 82 

63 11.28 ** 46 

P 

** 
= 
= 

Percentage of significantly different pairs of varieties at the 0.05 level 
Significant at the 0.01 level 

These results show that varieties are a highly significant source of variation with 
respect to these two characters at all six locations. 

Ranking of varieties under Duncan's multiple range test shows the following results, 
with reference to the value of the coefficient of regression (b) and total height in 1966. 

In the Blackberry 1962 plantation the four varieties from Central Europe, viz. 
hercynica, haquenensis, polonica and borussica are the fastest growing on the basis of 
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either consideration, and are non-significantly different from each other.· j 

In the Blackberry 1964 plantation, on the basis of either consideration, the two 
varieties vindelica and hercynica from Central Europe are the fastest growing and non
significantly different from each other. 

On the basis of either consideration the three Central European varieties, polonica, 
borussica and hercynica exhibit the fastest growth in the Cloquet 1962 plantation. Out 
of these varieties, polonica has only one seed source, borussica is homogeneous and 
hercynica has seven seed sources. Four of the latter, from southern Germany and Czecho
slovakia, are the fastest growing provenances for this tract. 

Two varieties, viz. carpatica from Central Europe and rigensis from northern Europe 
are the fastest growing varieties in the Cloquet 1962 plantation. They are non-signifi
cantly different from each other. The variety rigensis is represented by only one seed 
source and variety carpatica is homogeneous. 

On the basis of the combined consideration of these two characters in the North Branch 
plantation two central European varieties, viz. borussica and haguenensis are the fastest 
growing. Both of them are homogeneous. 

In the Rice plantation the four fastest growing varieties are borussica, haguenensis, 
hercynica and polonica. Within-variety analysis of variance shows that the fastest 
growing seed sources for this tract are: 

Variety borussica - A seed source from the northeastern German lowlands. 

Variety haguenensis - Seven seed sources from eastern France, western Germany and 
Belgium 

Variety polonica - Two seed sources from Poland 
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Variety hercynica - Seven seed sources from southeastern Germany and Czechoslovakia 

Survival 

Table 2 summarizes the results of the analyses of variance of the trees surviving 
till 1966 • 

Table 2. Summary of the analyses of variance of surviving trees in 1966 

Location 

Blackberry 1962 plantation 

Blackberry 1964 plantation 

Cloquet 1962 plantation 

Cloquet 1964 plantation 

North Branch plantation 

Rice plantation 

NS = Non-significant at the 0.05 level 
** = Significant at the 0.01 level 

Snedecor's 

For 
replications 

0.00 NS 

0.00 NS 

0.00 NS 

2.63 ** 
4.31 ** 
0.97 NS 

F ratio 

For 
provenances 

43.67 ** 
2.67 ** 
5.43 ** 

2.89 ** 
3.03 ** 

1.51 ** 

In the Blackberry 1962 plantation mortality is mainly accounted for by one provenance 
from Spain (latitude 400 - 450 N.) in which there is considerable mortality in each repli
cation. 

Mortality appears to be randomly distributed in all the five degree latitudinal 
',- classes in the Blackberry 1964 plantation. However, it is highest in the 400 - 450 N. 

latitudinal class in which as many as 75 percent seed sources have casualties in three 
or more replications out of five. 

-

In the Cloquet 1962 plantation the highest casualties are in two provenances from 
Spain in the 400 - 450 N. latitudinal class. Both these seed sources had casualties in 
each of the five replications studied. There are significantly frequent casualties in 
the provenances from the 600-over N. latitudinal class in which at least one seed source 
out of four, viz. 233 had casualties in four replications out of five. 

In the Cloquet 1964 plantation the variance due to replications is also highly 
significant. This is due to the high incidence of damage by rabbits, which was confined 
to two replications. However, the highest mortality was noticed in the provenances from 
the 400 - 450 N. latitudinal zone, in which two seed sources out of ten had mortality 
in three or more replications out of five. 

The casualties in the North Branch plantation were chiefly due to gophers in two 
of the replications. For this reason the variance due to replications is highly signifi
cant. The casualties are random as regards seed sources and varieties. 

The mortality at Rice was caused mainly by the long delay in transportation from the 
nursery, and is randcm both as regards replications and provenances. However, the 400 -

450 N. latitudinal class has the greatest number of seed sources with casualties in three 
or more replications out of five. 

'_amma s shoots 

Table 3 shows the results of analyses of variance of the number of trees with lammas 
shoots at each location. 



Table 3. Summary of the analyses of variance of the number of trees with 
lammas shoots in 1966 

Location 

Blackberry 1962 plantation 

Blackberry 1964 plantation 

Cloquet 1962 plantation 

Cloquet 1964 plantation 

North Branch plantation 

Rice Plantation 

NS Non-significant at the 0.05 level 
** ; Significant at the 0.01 level 

Snedecor's F ratio 

For For 
replications provenances 

0.00 NS 1.00 NS 

1.39 NS 1.50 NS 

0.00 NS 1.29 NS 

0.00 NS 0.87 NS 

1.67 NS 2.69 ** 
1.14 NS 1.82 ** 

Table 4. Distribution of white pine weevil damage 
in the five degree latitudinal classes 

Five degree latitudinal 
classes 

400 
- 45° N. 

450 
- 500 N. 

50° - 550 N. 

55° - 60° N. 

60° - over N. 

Percentage of trees 
damaged 

a 
8 

25 
7 

14 

These results show non-significant variance due to replications at all locations, 
which indicates homogeneous edaphic and weather conditions within each plantation. The 
variation due to seed sources is non-significant at the four northern locations but is 
highly significant at the two southern ones. These results suggest that production of 
lammas shoots is under strong environmental influence. 

Susceptibility to attack of white pine weevil 

A mild attack of white pine weevil in the Cloquet 1962 plantation afforded an oppor
tunity to study the susceptibility of Scotch pine provenances to its attack. On grouping 
the affected trees by varieties the damage was found to be restricted to six varieties 
only, viz. haguenensis, hercynica, mongolica, polonica, rigensis, and septentrionalis. 
By grouping the damaged trees into five degree latitudinal classes they were found to be 
distributed as shown in Table 4. 

These results show that the trees from the region 500 
- 550 N. were the most seriou 

affected. The damage was medium in the northern and lowest in the southern provenances.-

Conclusions 

1. The varieties or seed sources from central Europe are best suited for planting 
in Minnesota. Results from the Blackberry and Cloquet outplantings show that six varieties 
are best adapted for northern Minnesota. These are borussica, carpatica, haguenensis, 
hercynica, polonica and vindelica. The variety rigensis from the Latvian S.S.R. in northern 
Europe is also promising for this tract. Similarly, four varieties, viz. borussica, 
haguenensis, hercynica and polonica from central Europe have been found to be the fastest 
growing varieties in central Minnesota, on the basis of their superior performance at 
North Branch and Rice. 

2. Casualties are mostly due to environmental factors, viz. rabbits in the Cloquet 
1964 plantation, gophers in the North Branch plantation and delay in planting at Rice. 
Heavy casualties due to seed sources are restricted to the southern-most provenances, 
particularly those of Spanish origin. 

3. The production of lammas shoots is significantly affected by the environment. 
4. Six varieties, viz. haguenensis, hercynica, mongolica, polonica, rigensis, and 

septentrionalis are highly susceptible to damage by the white pine weevil. The damage 
is highest in the central zone provenances, medium in the northern-most and lowest in the 
southern-most provenances. 
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