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The Production and Dispersal 
of Lodgepole Pine Seed 

Project K. 68 

by 

D. 1. CROSSLEY 

INTRODUCTION 

forest man�gement cannot be undertaken without an accurate 
of seeding habits, particularly if reliance is to be placed on residual 

...... ,I."'..,.OO"-\) uncut stands as a source of seed. Because the cones of lodgepole 
contorta Doug!. var. latifolia Engelm.) are usually serotinous, 

llSlStt:illUlll,l)ltlIl of seed under normal conditions does not attract· attention. 
writer found, and reported in a previous publication' (1), that 

pine stands in which he worked contained some trees bearing non
or .

. a varying percentage of non-serotinous· cones, and under 
:On(lltlOJJlS it is obvious that there will be a varying seedfall from such 

. . . . naturai conditions. This investigation was therefore designed 
·,ll:al)Il�lr information to provide answers to the following questions: 

Assuming that the amounts of seed dispersed are a reflection of annual 
seed production, what is the seeding periodicity of lodgepole pine? 

During what perio� of the year is seed released? 

What amounts of seed are released? 

To what distances is the released seed disseminated? 

METHOD 

The study commenced in the summer of 1952 on the Kananaskis Forest 
lerlrIDEmt Station in the subalpine forest region in Alberta. A 58-year-old 
v-stocLlted lodgepole pine stand was selectecl. While the main stand is even

contain a few scattered pine specimens 86 years of age, as well 
white spruce (Picea glauca (Moonch Voss) var. albertiana (S. Brown) 

and a sparse understory of aspen (Populu8 tremuloide8Michx.). (See 
1.) 
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Figure 1., Stand composition in 1952. 

AQ.ditional stand data are presented in the following table. 

TABLE I.-PER ACRE STANDSTATISTICS IN 1952 

Number 

484 
80 
2 

318 

Total............... . . . . . . . . . . . . . . . . . . . . . . . . . .  884 

The stand borders an open meadow. 
south, or from the stand into the open . 

. 

6·1" 
5·4 
2·0 
2·7 

The pattern. of the experiment was borrowed from Jemison and -L"''-'''''''''''''. 
who were working in Joblolly pine, anq was set up in the spring of 
6 X 6 Latin square design (Figure 2) with 2 seed traps placed at 
each cell of the square; Five rows of cells are in the open and COIltaJ:n 
!-:-milacre seed traps using 4-mesh hardware cloth as a top and 
cloth as a base upon which the seed collects. (See Plate 1.) 
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is under the stand of. timber, i-chain inward from 
row contains 2 circular seed traps especially designed 

year. They are patterned after an expendable seed trap 
and Chaiken (3). The ;circular hopper, i-milacre in 

iron, collects falling seeds that slide down 
base into a small pan hanging below, the top of which 

4-lueSrn wire screening and the bottom with fourdrinier cloth. 

that the seed trap used in row No. 1 within the stand is of a design 
(ij,ffererLt from .that used in the open should not invalidate subsequent analyses 

designs have the same catchment area. 
. 

standard seed traps rapidly fill up with snow in the winter and are 
n".�IA��" during that season of the year. On the other hand the conical traps 

with care, be used throughout the year. At the time of the first snowfall 
small pan is removed and replaced by a large bucket. After each snow 
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and during the storm if it is severe, the snow slides or is pushed down the 
into the bucket, After replacing. this bucket with an empty one, the 

is taken to a heated room, the snow allowed to melt and the seeds collected 
sereening out. 

Seed collecting commenced on the 1st of July, 1952, and has continued 
f91" almost 3 years (until April 4th, 1955) without interruption, with the exception 
tflatthe collections from the standard traps in the open were discontinued as 
:s�nas they filled up with snow each year, new collections commencing again 

" I:j� the spring. The weekly collections made throughout the year in the conical . 
provide the.data on the periodicity and amount of seed released from the 
under study. The weekly collections from the standard traps in the open 

nr�lvide data on the distance of seed dispersal during the snow-free period. 
possible that the seed liberated during the winter months is dissem-

gre�atE�r distances than that liberated during the other seasons of the 
be."atl8e much of it could scud with the wind on the surface crust 

snow. We have not yet devised a method of verifying this possibility. 

At the time of collection each week the standard traps in each cell were 
<m,"'(tl"t1 to a different location within the cell. The conical traps were not moved 
�ICa}lse the legs were sunk into the ground and moving would have been too 

After the seed was collected, cutting tests were made on each sample and 
. �eamount of full seed re.corded by speoies. It was originally intended to record 

' .  ;�uU and empty seed and thus obtain an estimate of viability. However, much 
6f.the.empty seed had broken into fragments by the time of oolleotion from the 

. traps and it was therefore impossible to obtain an accurate count. 

RESULTS 

Data have been oollected for almost 3 years (July 1st, 1952, to April 4th, 
1955)1 and the results obtained are presented in Figures 3 and 4 which graphically 

... portray the seasonal distribution of lodgepole pine and spruce seedfall within 
. i;tbe stand, and jn Figure 5 in which the seed distribution downwind through

Qut.the 3 years of study is presented. 

The significanoe of the re&ults has been tested by an analysis of variance. 

TABLE 2.-ANALYSIS OF VARIANClj) OF LODGEPOLE PINE SEED PRODUCTION 

OVER A 3-YEAR PERIOD 

Source of var. D.F. Ss Ms F Significance 

5 2,832 . 566·4 28·462 Highly significant 
5 200 40·0 2·010 N on-significant 
2 222 111·0 5·578 Highly significant 

�orumllls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

95 1,890 19·9 

107 5,144 

* R.ows correspond tO'distance from seed source. 

7 



(4 
"0' 

� 

12 1952- '53 

Total seed fall per acre - 28,568 

JUL.Y AUG. SEPT. OOT. NOV. OEC. · JAN. FEB. 

1953 -'54 

Total seed fall per acre - 10,237 

:::J JUL.Y AUG. SEPT. OOT. NOV. OEC. JAN. FEB. MAR. APR. MAY 

£ 

6 1954-'55 

Total seed fall per acre - 23,800 

2 

JULY AUG. SEPT. OOT. NOV. OEC. JAN. FEB.· MAR. 

Figure 3. Seasonal distribution of lodgepole pine seedfall. 
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Figure 5. Relationship of downwind seed distribution in comparison to the amount falling within the stano. 

In the light of the results of the analysis of variance, t-tests of the SllrllIIIt .. 
cance of the individual row distances, and also the differences between Val'lOliiS 
yearly crops, were carried out. These results may be interpreted as follows: 

1. The amount of lodgepole pine seed falling immediately beneath tlie 
uncut stand was significantly higher than that falling in any of �h!� .. 
rows in the. open (FigUre. 5). However there were no significant, 
differences in seed catch between the 5 rows in the open. The �ailure of . 
the. experiment to show a strong decrease in seed catch with increasing 
distance from the primary seed source may have been due in part to' 
seeding on the .open area from, leewa,r<i stands. 

2. There was also a significant difference in total ann!lal pine seedfall 
between the three years during which the study took place.. Both 
1952-53 and 1954-55 showed sigriificantly higher seedfaU'than 1953-5,4. 
However, there.was no significant difference between the 1952-53 and 
1954-55 crops. 

While this . was not intended as a study of white spruce seed production 
and dispersal, the fact that there is a small percentage of this species in the pine 
stand does provide the opportunity of comparing the behaviour of the two species. 
The amount .of spruce seed collected in the conical traps under the stand is 
graphically portrayed in Figure 4. When comparing this with Figure 3, it 
be noted that the abscissa scale in Figure 4 is ten times as great. Since the 
constitutes only 14. per cent of the coniferous portion of the stand, the tremen
dous difference between spruce a,nd pine seedfall is apparent. 

Analysis· of variance carried out on the spruce collection data showed 
parallel r�sults to that undertaken on the lodgepole pine data; i.e. the differences 
between annual seedfall and between distances from seed source were signi
ficant. 
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<'.,_t .. ln 3 years' collecti9n of data IS scarcely sufficient on which to base any 
::e'l�nc::ttlsriorls about the seeding periodicity of any species, the results 'to date 

m(ll��te that lodgepole pine cones release small amounts of seed contin
stand trees; that such release is at a maximum at the time of annual 

rIpellllug;and that there is �vidence of significant differences in the amou:pt 
released annually. ' 

The study was not de!!igned to provide the answer to the effectiveness 
the pine seedfall' actually experienced. Nothing is known of the amount 

'seed required to re-stock a clear-cut a(lre to 1,000 established lodgepole pine 
:seedlings, and therefore it is not intended in this publication to do other than 

, �<>:plment on the adequacy of the seed-fall experienced. Annual pine seedfall " 
l�:eW'ard during the 3 years of the study varied from 550 to 2,450 viable seeds 

,, �cre, with an average of 1,517 seeds. It is generally recognized that there 
. considerable loss of seed to birds and rodents, and it is therefore surmised 

the .. amount of pinl:) seed released during the period of this study to date 
been completely inadequate for the.purpose of're-stocking the 5-chain-wide 

to leeward,nor d��it appear sufficient to adequately re-stock even the 
/�:(:llaJn··wlde strip adjacent to it. Unfortunately, no data are available on stocking. 

area to leeward is a natural meadow and is not receptive, but such a 
;;;i>,hn.,ltid",n appeal's justified since the pine seedfall is insignificant in comparison 

. the spruce in spite of the fact that the spruce constitutes only 14 per cent 
the coniferous portion of the stand. 

. 

Outhe other hand,reports on two previous strip-cutting projects in 'lline 
. and 2) showed that in both cases adequate stocking has been obtained when 

onlysouice of see�'3,ppeared to be the marginal stands. 
The seeds of pine and spruce are very much alike. Size and. weight are 

'the sam6and they are similarly winged. One would therefore expect 
distribution to be veJ;y similfl,r. That sllyh is not the case (Figure 5)' 

be explained. by the fact that the heavy seedcast of pine took place 
l:5eptElmt>er and early Oct.ober in all 3 years during which records have 

the other .hand, the autumn of 1954 was the only.one, out of 
re(�Orael,L during which much spruce Seed was released and the preponder
of spruceseedcasttook place about a month later than pine. ,since the 

of seed dissemination depends upon the amount of wind, comparisons 
be possible oilly if ,both species released their seed at the same time. 

SUMMARY 

Three years' records of seed production and dispersal in a fully-stocked 
fil.J.·vear-Old stand of lodgepole pine on the Kananaskis Forest Experiment Station 

subalpine forest region of Alberta show the following: 

1. Small amounts of pine seed were released continuously, and such 
release was at an annual maximum at the time of cone ripening. 

2. Maximum annual pine seedfall occurred over a 4- to 5-week period, 
which,during the 3 years of the study, climaxed around the first of 
October. 

3. While no year resulted in a nil shedding of pine seed, there was a 
significant difference in the amount of seed shed annually. 

4. Seed was disseminated from the marginal stand a distance of at least 
I) chains (330 feet) downwind during the snow-free period of the year. 
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i��'��tWtl�:th�stUdt;�fiQ\�p�rmitan �v��atliQn of 
ofpine'seel1fall f9r,"epttrpQS�Qf�gellcer��i9nanq '., 
than to s�Y that it appeared to. be very meagre in �oInpf�ri�1 

* SJl��e se�a1l. . 
6. Some �d ofboth pine and spruce feU during the winter 

was, ,thus in 8. . P9�tion,. provided conditions were right, . t.o 
cOlisider;;t;ble distanceS,9ver the snow 'crust. 
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