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ABSTRACT 

Red pine seedfall in a southeastern Manitoba stand has decreased 
steadily from a heavy crop in 1957 to a crop failure in 1966. Maximum 
dispersal occurred mainly in the fall, with a secondary peak in late spring. 
Seed quality varied directly with quantity. The possibility of obtaining 
natural regeneration through management based on prediction of good seed 
years is low. The results suggest that further research into management of 
red pine stands as seed production areas is desirable. 

RESUME 

Le nombre de graines produites par un peuplement de Pins rouges 
(Pinus resinosa) dans Ie sud-est du Manitoba diminua graduellement de 1957 
a 1966, annee ou les arbres ne fructifierent plus. La dissemination prin
cipale avait lieu l'automne, la secondaire vers la fin du printemps. La 
qualite variait proportionnellement a la quantite. Aucune methode d'ame
nagement, basee sur 1es previsions d'annees a forte fructification, ne 
semble pouvoir amener 1a regeneration naturelle accrue. Les auteurs con
seillent cependant aux amenagistes de poursuivre leurs recherches dans ce 
domaine. 
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RED PINE SEEDFALL IN A 

SOUTHEASTERN MANITOBA STAND 

by 

H.P. Sims and G.D. Campbell 1 

INTRODUCTION 

The occurrence of red pine (Pinus resinosa Ait.) in scattered 
stands, usually mixed with jack pine (Pinus banksiana Lamb.), throughout 
southeastern Manitoba suggests that some sites might be converted to this 
desirable species. A seedfall study was therefore initiated in 1957 to 
increase knowledge of the reproductive potential of red pine in the area. 

Cayford (1964) reported results for 1957 to 1961 inclusive. 
During that period, 5.5 and 11.2 pounds of seed per acre were dispersed 
on strip-cut and partial-cut areas, respectively. Seedfall peaked in the 
autumn, and seed quality varied directly with crop size and intensity of 
seed dispersal. 

This paper records the results of the final 5 years of the study, 
1962-67. 

DESCRIPTION OF AREA 

The study area in the Sandilands Provincial Forest in south
eastern Manitoba was a 5-acre block (5 by 10 chains) that had originally 
supported a mixed red pine-jack pine stand, with scattered white birch 
(Betula papyrifera Marsh.) and trembling aspen (Populus tremuloides Michx.). 

The area is situated approximately 1,120 feet above sea level on 
Campbell Beach of postglacial Lake Agassiz (Johnston, 1946). The terrain 
is flat and the soils are fine-sand to loamy-sand podzols developed on 
sandy drift of the Menisino Association (Ehrlich et al., 1953). 

During the winter of 1954-55 all jack pine and malformed red pine 
were removed from a 3-chain wide area. A I-chain wide strip was clear-cut 
on each side of this partially cut area. Only trees in the 4-inch diameter 

lResearch officer and technician, respectively, Department of Fisheries and 
Forestry, Canadian Forestry Service, Winnipeg, Manitoba. 
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class and larger were cut. Basal area of red pine in the partially cut 
area was reduced from a total of 120 square feet to 75 square feet basal 
area per acre of red pine (see Cayford, 1964, fig. 1). In 1955 the average 
stand age was 60 years with a total of 85 trees greater than 7 inches dbh. 
From 1955 to 1965 the basal area of the stand increased to 93 square feet 
per acre while the volume increment was 7 12 cubic feet. The stand has 
been healthy and free from insect or disease attack since the beginning of 
the study. 

METHODS 

In 1957 and 1958, 120 1/20-milacre seed traps of the type described 
by Cayford (1964) were set out in the study area. Seventy-two were randomly 
set along three randomly located rows on the partial-cut area, and the 
remaining 48 were distributed in a similar manner along each of the two 
clear-cut strips. They were emptied once each month during the snow-free 
seasons. 

It seemed desirable to obtain a good indication of winter seed 
dispersal. Therefore in 1961 the partial-cut area was divided into 12 blocks 
of equal size and a 1/4-milacre trap was randomly located in each. These 
traps were adapted from the type described by Easley and Chaiken (1951) by 
the addition of I-gallon paint cans to collect the seed and the use of 
heavier lumber for support (Fig. 1). Seed was collected from these traps 
each month during the winter. 

Figure 1. 1/4-mi Zaare trap. 
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Cutting tests were done on all collected seed to determine seed 
soundness. Seeds collected from traps disturbed by squirrels were discarded. 

RESULTS 

Quantity of Seedfall 

Seed fall during the 5-year period from October 1962 to August 1966 
totalled 129,000 and 60, 000 seeds per acre on the partial-cut and clear-cut 
areas respectively (Table 1). On a basis of 52, 000 seeds per pound (Anon. , 
1948), sound seed totalled 78, 000, or 1. 5 pounds per acre, on the partial
cut area and 36,000, or 0. 7 pounds per acre, on the clear-cut area. This 
represents a decrease of 87% from the previous 5-year period. 

TABLE 1. ANNUAL RED PINE SEEDFALL PER ACRE. 

Partial-cut area Clear-cut strips 
Year of 

seed crop Total Sound Total Sound 
seed seed seed seed 

1957
t 

354, 000 304,000 187, 000 163,000 

1958
t 

7, 800 3, 100 4, 400 1,900 

1959
t 

157,200 109, 700 63, 400 45, 100 

1960
t 

198, 400 134,500 91,200 67,900 

1961
t 

60,300 33, 100 19,900 10, 800 

Total 
t 

777 , 700 584, 400 365, 900 288,700 

1962 77 , 140 52,900 42,050 28, 190 

1963 19,940 8, 450 4, 290 1, 800 

1964 26,740 15,030 10, 150 5,235 

1965 4, 560 1,800 2, 210 685 

1966 280 168 840 420 

Total 128,660 78, 348 59, 540 36, 330 

*Average for clear-cut and partial-cut areas. 

t 
Data from Cayford (1964). 
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86 

41 

70 

70 

55 

69 

43 

54 

37 
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More than half the total seedfall for the second 5-year period 
was produced in 1962, while in 1966 there was virtually no seedfall. 

Seasonal Distribution of Seedfall 

Collections indicated an autumn peak of seedfall, usually in 
September and October. A second, smaller peak apparently occurs in late 
spring (Fig. 2). In fact, during 1965 and 1966 the only seedfall on the 
clear-cut area occurred in April, while on the partial-cut area it was 
recorded in both fall and spring, the amount being greater in the spring. 
In one instance (1964) the second seedfall peak occurred in January and 
February. 

From 1962 to 1964 seed dispersal during September and October 
ranged from 42 to 59% of total annual seedfall, averaging 52%, for the 
entire study area. The spring peak during the same period ranged from 22 
to 28%. In 1965, 78%, and in 1966, 69% of the total annual crop was dis
persed during the second half of the seed year, March-August. 
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Figure 2. Average daily seedfall per acre, partial-cut, September 
through August. 
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Seed Quality 

Seed quality varied directly with quantity (Table 1). The 10-year 
data indicate that heavy to moderate seed crops generally contain a high 
percentage of sound seed, but that soundness becomes increasingly variable 
as production decreases. 

A seasonal trend in soundness was also apparent (Fig. 3). A higher 
percentage of sound seed was dispersed during periods of peak seedfa11 
(autumn and late spring) than at other times. 
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Figure 3. SeasonaZ variation in seed soundness, September 
through August. 
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DISCUSSION 

Seed fall has declined steadily since the inception of the study. 
In 1957 seedfa11 was heavy, in 1959 and 1960 moderate (Cayford, 1964), and 
in 1962 light to moderate. Since that time it has ranged from light to 
virtually nil. 

Quality of seed decreased after October, probably because the 
heavier (sound) seed was dispersed first. The increase in percentage of 
sound seed in spring, during the second dispersal peak, may have been due 
to increased opening of the cones. The bimodal seedfal1 trend and the 
relation between seasonal seed-dispersal patterns and seed soundness have 
also been found to occur in the Lake States (Roe, 1964). 

In southern Ontario (Duff and Nolan, 1958) and in Wisconsin 
(Lester, 1963) primordia for the next growing season were found to be dif
ferentiated in July. Although no data are available for southeastern 
Manitoba, it is reasonable to assume the reproductive phenology of red pine 
to be similar to that in Ontario and Wisconsin. Lester found a significant 
correlation between increased flower-primordia initiation, with high seed 
production 2 years later, and above-average July temperature and precipita
tion. In southeastern Manitoba, July weather was favorable (according to 
Lester's hypothesis) in 1955 and 1957 (Table 2) and heavy and moderate crops 
followed in 1957 and 1959. Since 1960, however, seed production on the 
study area has been light to poor. Despite favorable July weather in 1963 
and 1964, the 1965 and 1966 crops were extremely poor. 

The seed production trends noted might be explained as effects 
of partial cutting. Two studies in the Lake States (Roe, 1964; Godman, 
1962) have indicated that thinning stimulates cone and seed production. 
While Godman found that cone production was inversely proportional to basal 
area, Roe found that, although thinning increased seed production, there 
was no relation between stand density and seed production. The Manitoba 
stand was thinned during the winter of 1954-55, and the heavy seed crop of 
1957 suggests that this thinning might indeed have stimulated flower pro
duction, although no observations were made on an uncut control stand. 
Since 1954-55, no trees have been removed, but the effect of thinning 
apparently persisted until 1960. Although no measurements of crown closure 
have been made, the crowns in a healthy, vigorously growing stand would be 
expected to close quickly. This could explain the steady decrease in seed 
production after 1957. 

Good seed crops are produced every 3 to 7 years in the Lake States 
(Anon. , 1948). Our study has given no indication that this pattern may 
occur in Manitoba. Seed production in the Manitoba stand has been erratic 
(Table 1) and indicates that management for natural regeneration, based on 
prediction of good seed years, would be risky. 

However, the bumper crop that followed thinning is encouraging. 
The study suggests that thinning stimulates red pine seed production, the 
stimulation being temporary rather than persistent. Further research into 
this possibility is desirable. 
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TABLE 2. MEAN JULY TEMPERATURE AND PRECIPITATION AT SPRAGUE, MANITOBA. DEVIATION FROM AVERAGE. 

1955 1956 1957 1958 1959 

July mean 
temperature (F) 68. 6 62. 6 69. 3 63. 0 66. 7 

Deviation from 
average (FO) +3. 3 -2. 7 +4. 0 -2. 3 +1. 4 

July total 
precipitation 
(inches) 4. 43 6. 22 3. 86 5. 31 2. 53 

Deviation from 
average (inches) +1. 59 +3. 38 +1. 02 +2. 47 -0. 31 

..... _. 

1960 

65. 3 

0. 0 

3. 46 

+0. 62 

_ ... .. ...... 

1961 

65. 8 

+0. 5 

2. 29 

-0. 55 

------_._--

1962 1963 1964 

63. 0 68. 5 68. 0 

-2. 3 +3. 2 +2. 7 

4. 23 3. 48 3. 99 

+1. 39 +0. 64 +1. 15 

1965 

63. 2 

-2. 1 

5. 38 

+2. 54 
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