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EARLY PERFORMANCE OF COTTONWOOD SEED SOURCES IN MINNESOTtll 
Carl A. Mohn and Scott S. pauleyll \ 

F~ . 
In the spring of 1965 a plantation of eastern cottonwood (Populus' e' ~'G!,::-8 ,,/ 

Bartram) was established at the University of Minnesota's Rosemount AgricuL~ff~±--
Experiment Station, Dakota County, Minnesota (Lat. 440 45'N.). The 540 one-year-
old seedlings, five from each of 108 open-pollinated mother trees, were supplied 
by the University of Illinois. The parent trees were distributed over the central 
portion of the species' range. Longitudes of the sources ranged from 800 to 
1000 W. (Pennsylvania to Nebraska) with the majority of parents located between 
870 and 940 W. Latitudinal distribution of parents was between 300 and 460 N. 
The influence of geographic origin, specifically latitude on the performance of 
the plants during their first two years (May, 1965 to May, 1967) is reported by 
this paper. 

Seedlings were planted at 10 x 10 foot spacing on a relatively poor, old
field site. The planting was established in a randomized complete block design 
with one seedling per family in each replication. Seedlings were cut back to just ~, 

above the ground line after planting. The resulting sprouts were reduced to a ~ 

single stem per spot and competing vegetation was controlled by disking and mowing 
during the next two years. 

In the spring of 1966 and spring of 1967, as flushing was in progress, trees 
were examined and placed in one of the following classes: 

1. Growing season mortality. These trees died before forming 
well-defined terminal buds. 

2. Dormant season mortality. During the previous growing season 
these trees had developed normally and set winter buds. They 
later died. 

lIThis work is part of NC-51 project "Forest Tree Improvement Through Selection and 
Breeding" and was supported in part by Regional Research Funds from the U. S. 
Department of Agriculture. The study was initiated by the University of Illinois. 

lIRespectively, former Instructor, School of Forestry, University of Minnesota, now 
Associate Plant Geneticist, Southern Forest Experiment Station, U. S. Forest 

'- Service, U.S.D.A.; and Professor, School of Forestry, University of Minnesota. 
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3. Severe winter injury. Following normal development during 
the previous growing season these trees sustained extensive 
injury during the dormant season. Many were killed to the 
ground-line and sprouted. 

4. Slight winter injury. These trees had developed normally 
during the previous season. They had sustained dormant 
season injury to only the tip (terminal eight inches) of 
the main shoot. 

5. Uninjured. 

The distribution of trees in each of these classes is given in Tables 1 
and 2. Trees are grouped according to the latitudinal location of their parents. 
Higher mortality and more extensive winter injury was associated with lower 
latitudes. The reduction in dormacl season injury and mortality in the second 
year reflects less severe conditions, increased cold resistance associated with 
larger sizes or the elimination of injury prone plants during the previous xear. 
These data indicate that a high proportion of trees from as far south as 38 to 
41 0 N. survived the second winter with little or no injury. Chi-square tests 
indicated that the distribution of trees among classes was not independent of 
latitude (.05 level of significance). 

Table 1. Condition of trees grouped by latitude of origin after the 
first winter 

Mortali ty Winter Injury No 
Source North growing dormant severe slight damage Basis 
number Lat. season season noted 

Degrees ------------------Percent-------------------- Number 
of Trees 

1 44-46 0 1 7 50 42 135 
2 41-44 4 10 17 44 25 80 
3 38-41 8 1 30 55 6 175 
4 35-38 25 15 40 18 2 40 

5 32-35 19 22 59 0 0 95 

6 30-32 35 27 40 0 0 15 

Heights of survlvlng seedlings were measured to the nearest centimeter after 
the first growing season and to the nearest decimeter after the second growing 
season. Second-year increment, reflecting the effects of both growth and cold 
injury, was computed on the basis of the difference between these two measure
ments. Second-year growth was also estimated by direct measurement of the 1966 
main shoot growth of from 9 to 11 plants in each of five sources. These data 
are summarized by origin in Table 3. 
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Table 2. Condition of trees grouped by latitude of origin after the 

second winter 

Mortality Winter Injury No 
Source North growing dormant severe slight damage Basis 
number Lat. season season noted 

Degrees ------------------Percent-------------------- Number 
of Trees 

1 44-46 4 0 1 2 93 134 

2 41-44 6 0 1 0 93 69 
3 38-41 1 3 2 10 84 159 

4 35-38 8 8 13 29 42 24 

5 32-35 9 2 84 5 0 56 
6 30-32 0 0 100 0 0 6 

Table 3. First and second year heights, second year increment, and survival 
of seedlings after two years in the field grouped by latitudinal 
origin of parent trees. 

Latitude 
of 

parents 

44-460 N. 
41-440 N. 

38-41 0 N. 

35-380 N. 

32-350 N. 

30-320 N. 

Number of 
seedlings 
planted 

135 

80 

175 

40 

95 

15 

Percent 
survival 
2nd year 

100 

86 

91 
60 

59 

40 

Mean height* Mean 
1st year 2nd year 2nd year 

increment* 

(cm) (ft) 

140 4.6 

131 4.3 

163 5.3 
152 5.0 

153 5.0 

164 5.4 

(cm) (ft) (cm) (ft) 

270 8.8 130 

239 7.8 108 

263 8.6 100 
261 8.5 109 

192 6.3 39 

163 5.3 -1 

4.2 

3.5 

3.3 
3.5 

1.3 

-.1 

* based on height measurements on all living trees in source 

Mean 
2nd year 
growth** 

(cm) (ft) 

133 4.4 

114 3.7 

161 5.3 
166 5.4 

182 6.0 

** based on measurements of the length of the 1966 shoot of 9 to 11 trees 
per source 

The first-year height data reflect an increase in growth associated with low 
latitude sources. The second year heights and increments indicate an opposite 
trend. In the second year the 300 - 320 N. source actually lost height due to 
winter injury. The direct measurements of second year growth, however, show a 
pattern similar to that of first year height data. 

These data are consistent with high growth rates of low latitude sources being 
off-set b6 winter injury. They also suggest that seed sources from latitudes as 
low as 38 N., either from the natural population or selected in improvement pro
grams, may be of use in Minnesota. Supporting this conclusion is the observation 
that the tallest tree in the plantation at the end of two years (13 feet) was the 
offspring of a tree native of Missouri (390 N.). 



In addition to the sources of eastern cottonwood discussed above, 10 seedlings 
from two open-pollinated families §~ European cottonwood or "black poplar" (Populus 
nigra L.) of northern Italy origin~ were included in this plantation. Despite 
the small number of seedlings observed, their exceptional performance deserves 
mention. After the second season the average height of these seedlings was 298 cm. 
(9.5 feet) and exceeded the mean of the local source of cottonwood. The only 
cold injury noted was slight damage to the tips of four trees during the first 
winter in the field. The encouraging early performance of these plants suggests 
that selected sources of Populus nigra may be of value in Minnesota. 

~/The seed was collected in the vicinity of Casale Monferrato, Italy (ca. 45
0 N. 

Lat.) in May, 1964 and grown in the Blandin Company Nursery, Grand Rapids, 
Minnesota during the 1964 season. The plants were thus 1-0 in age, the same 
as the eastern cottonwood. 
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