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Four white pine plantations were established at Cloquet, Minnesota in 1913 as part 
of a program to replace the then "worthless 9t jack pine by more valuable species 0 One 
of these plantations, about 5t acres, is the subject of this reporto The previous stand 
of mixed red and white pine was logged in 1909 and the slash was piled and burned o The 
trees were planted with an ordinary garden spade as a planting tool by the slit method 
without any site preparationo Planting stock, mostly seedlings of various sizes, came 
from nurseries in Massachusetts and Iowa o Planted at the rate of 1,000 trees per 10 hour 
man-day with a 4'x4' spacing, second year survival was about 95 per cento 

A liberation cutting by CoCoCo crews in January 1937 consisted of a very light 
thinning, release pruning, and removal of overtopping jack pine, aspen, and birch o The 
plantation has been weeviled in the past but has escaped repeated attack o Undoubtedly 
there has been some influence on height growtho However, the flat tops and multiple 
stems characteristic in many areas are not seen hereo Blister rust is present through
out the plantation and led to some early mortalityo The plantation is in the high rIsk 
zone for blister rust; therefore additional precautions may become necessary to bring the 
trees to rotation ageo This plantation has shown "winter-browning" at least four times, 
most recently in the winter of 1947-48 when many trees appeared severely damaged but have 
recovered 0 The site, an Omega loamy sand not particularly well suited to white pine, non
native planting stock, and the impact of the weevil and blister rust have all contributed 
to the present condition of the plantation o 

Intensive observations started in 1941 when ten permanent 1/10 acre plots were 
established by forestry studentso One of the plots was subsequently destroyed and is 
not included in the Tableo All trees were numbered with metal tags and the doboho, total 
height, crown length, and crown class were recorded o The plots were remeasured in the 
spring of 1948 and 19590 

A light thinning from below at age 28 removed 15 square feet of basal area and 306 
trees per acre o A good response is indicated by a seven year (age 28-35) periodic basal 
area increase of 54 square feet or 707 square feet per acre per year and a loss of only 
five trees per acre per yearo In comparison the 11 year period (age 35-46 shows a periodic 
basal area increase of only 204 square feet per acre per year and a loss of 430 trees or 
39 trees per acre per yearo The data for each plot show the variation in response to 
the treatmento 

The mortality rate and the high incidence of blister rust during the last 11 years 
indicated the desirability of additional silvicultural treatmento Consequently an 
improvement cutting at age 46 was carried out by forestry students to remove the trees 
that were diseased, poorly formed and of inferior species (primarily aspen, birch and jack 
pine)o The trees removed came from above and below to increase spacing and to salvage any 
merchantable tree which would not live for the next ten yearso The past history, particu
larly the damage from blister rust, made it difficult to obtain uniform spacingo 
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The plots have been ranked according to the basal area after treatment at age 460 On 
the average the thinning removed 42 square feet of basal area and 371 trees per acre o 
This leaves a range of 360 to 840 trees and 98 to 187 square feet of basal area per acreo 
The yield from the plantation scaled 701 cords per acre of pulpwood and posts plus 543 
board feet (Scribner) per acre of white pine saw10gso 

Plans call for a remeasurement five years after treatment (age 51) to determine the .~ 
influence on the mortality rate and the response of the various plots to this improvement 
cuttingo 

Summary data for all trees 0 0 6" doboh o and over for 1913 white pine p1antation~ 
Cloquet Forest Research Center. 

~ASAL AREA PER ACRE 

Plantation Age - Years 
, 

28 28 35 46 46 
Plot Before After. 7 yro 11 yro Before I, After , 
# Cut Cut Cut Change Change Cut Cut Cut 

7 95 -13 82 +56 138 +23 161 -63 98 
3 108 -21 87 +48 135 +29 164 , -62 102 

10 107 -20 87 +56 143 +27 170 -46 124 
2 122 -31 91 +59 150 +27 177 -49 128 
6 104 - 3 101 +60 161 +29 190 -61 129 
5 94 - 6 88 +47 135 +25 170 -34 136 
8 125 -20 105 +57 162 +14 176 -39 137 
9 124 -16 108 +47 155 +17 172 -26 146 
4 101 - 8 93 +59 152 +38 190 - 3 187 

Averaqe 109 -15 94 +54 148 +26 174 -42 132 

NUMBER TREES PER ACRE 

7 1630 -300 1330 -40 1290 -460 830 -470 360 
3 1610 -330 1280 -40 1240 -400 840 -470 370 

10 1540 -250 1290 -70 1220 -250 970 -440 530 
2 1750 -570 1180 -00 1180 -360 820 -390 430 
6 1570 - 70 1500 -30 1470 -470 1000 -430 570 
5 1760 -250 1510 -00 1510 -480 1030 -320 710 
8 1990 -510 1480 -10 1470 -470 1000 -400 600 
9 1800 -230 1570 -110 1460 -550 910 -250 660 
4 1700 -240 1460 -20 1440 -430 1010 -170 840 

Averaqe 1706 -306 1400 -36 1364 -430 934 -371 563 

AVERAGE DIAMETER 

7 303 3.4 +1 0 0 4.4 +106 600 701 
3 3 0 5 3 0 5 +100 4 0 5 +1 05 6 00 701 

10 306 3.5 +101 406 +101 507 606 
2 306 308 +1 0 0 4 08 +1.5 603 704 
6 305 3.5 +1 00 4 05 +104 509 6 04 
5 301 303 +007 4 00 +1 05 5 0 5 509 
8 304 306 -tD o 9 4 05 +1,,2 507 605 
9 305 3 05 -tD 09 404 +1.5 509 604 
4 303 3.4 +1 0 0 404 +1 05 509 604 

IAveraae 304 3.0 3.5 -tD.9 4.4 +ln5 5n9 406 606 
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