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THE DEVELOPt-fENT OF A PHYTOMm'EH K�HOD IN THE 

RELATIONSHIP OF LOCAL CLIMATE AND REGmERATION 

IN THE B-18a SECTION OF ALBERTA. 

(Project A-63) 

by 

J. C. tees 

INTRODUCTION 

Project A-63 was established near Smith, Alberta in 1960. In a 

standard open miUsite clearing, trays of white spruce and lodgepole pine 

seedlings were exposed to the effects or local cllmate throughout the 

growing season. To secure a standard growth medium of high moisture hold

ing capacity, germination and survival were canpared on five seedbed media 

and an optimum seedbed was selected for further phases of the study. In 

1961, a phytorneter lqout of five tr8l's was set up at four wide13 separated 

regions of Alberta to invostigate differences in growing season conditions. 

The more montane locations proved too severe for the required germination 

and onl1 the original Smith location provided useful growth data. 

This report covers the work done in the 1962 growing season when 

various regiona.1 locations were again tested and an additional location at 

Smith umer a residual spruce-aepen stand was sampled. 

Mm'HODS 

A phytometer la;yout consisting of five tr8l's of standard loam was 

set up at the following locations: 
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1. Smith, B-18a Mixedwood Section 

a.) Millsite clearing 
b.) Residual spruce-aspen 

2. Hinton, B-19a Lower Foothills Section 

3. Kananaskis Forest Experiment Station, Subalpine Region 

On June 5th at all locations, 50 white spruce and 50 lodgepole pine seed 

were sown in each tray and covered with 1/13" laye r ot fine sand. Weekly 

tallies we re made, where pOSSible, of germination and survival and records 

were kept of rainfall and maximum temperature at ground surface. The 

Smith location was equipped with a hy'grothermograph, anemometer and acti-

nograph. Poor road access because of heavy rains prevented regular 

servicing of those instruments and only partial records are available for 

this growing season. Records ended on September 11th. 

RESULTS AND DISCUSSION 

Germination in the phytometer at Hinton and Kananaskis was 

negligible or absent. This is attributed to severe late frosts, low rain-

fall and drying winds from the mountain valleys. The seedbed did not remain 

warm and moist long enough to permit germination. 

At both Smith locations, germnation was satisfactory and survival 

was high. Performance of seedlings was an improvement on the 1961 growing 

season. Survival of seedlings is presented in Figure 1 showing 1960, 1961 
and 1962 values, together with seasonal rainfall recorded at the phytcmeter 

in 1962. Number of survivors and per cent survival at t he end of the growing 

season are summarised in Table 1. 



-3-

TABLE 1. SURVIVAl. OF NHlTE SmUCE AND LOOOEPOLE PINE SEEDLINGS IN 

SHEL TERED AND OPEN LOCATIONS, SMITH, 1962 GROt/Dm SEASON. 

.!&£A.TJON 

Tray 

1 

2 

3 

4 

5 

Total 

Mean 

OPEN MILLSITE 

Ntunber of 
Su�vors 

wS 1P 

12 18 

13 29 

17 37 

15 24 

25 37 

82 145 

16.4 29 

Percent 
Survival 

wS 

84.7 

76.5 

1P 
_ ..... -_ ....... 

72.0 

78.4 

89.5 100.0 

83.3 75.0 

96.2 88.1 

85.4 80.7 

SHELTERED. RESIDUAL STAND 

Number of Percent 
Survivors Survival 

wS 1P sW 1P 

17 24 89.5 96.0. 

17 4 94.4 80.0 

13 7 92.9 87.5 

4 7 80.0 100.0 

9 19 90.0 86. 4 

60 61 

12 12.2 90.0 90.0 

Statistical analysis of these data (Appendix) confirmed that survival was 

significantly affected by location. Survival was lower under residual 

spruce-aspen than in the open. There were no significant differences in 

per cent survival between species or locations. 

Seedling mort.al1ty data for the Smith location is presented 

together with temperature, per cent relative humidity, and total wind move

ment in Figure 2. Minimum temperature records for the two locations were 

incomplete but hygrothermograph values showed that frost did not occur 

between June 14th and August 20th. Maximum. ground temperatures did not 

exceed 100oF. Rainfall was abundant and areounted to 14 inches between 

May 1st and September 11th (Local weather station records). Only an 



III Il 
-5 
� 
� 
::1 cd 
� 
'oj 
� 

Ht;ure 1. 

- 4 -

��eolinF; �)urvival and :::Jea�onal Il.ainfall 
Smith, 1962. 

;�oo wS LP ,,6 LP . wS LP I-IS LP 

(I) 160 
be 
� 
� 
'i 120 
Il 

<n 
.... 
0 80 
� 
Il 

�. 
� 
� 
� � 

� � � � ... � � � '" 

� =-= 40 to 

� 
1960 1961 

4 

3 

2 

1 

10 

June 

II'! � 

20 

July 

� � r;..: 

� 

1962 

� Mortality 
Survival 

open sheltered 

I I & I 1 
)0 10 20 )0 

August 

,I • 
10 20 

September 



- 5 -

August droughty period resulted in light mortality in lodgepole pine. 

The very high survival rates ranging Croom 71 to 100 per cent can be 

accounted for by the favourable complex of rainfall, tcmperature and 

overall cloudiness of the growing season which the fragmentary actino

graph records indicate. Survival of natural regeneration nearby was 

similarly high for this growing season. Seeding in JUl".Ie ",as not followed 

by the 14-d.q drought of previous years. It lfas followed by four inches 

of rain well distributed over a 4-week period. 

FUTURE WORK 

Because of the failure of seed to germinate in the mountain 

locations, the phytometer layout will be established only at Smith in 

1963. Both the original open location and the sheltered location under 

residual spruce-aspen will be used. Since rain and poor access conditions 

prevented regular servicing of this project during 1962, a more accessible 

location will be included in 1963 where seedling counts can be made everr 

two dqs. 

Following the 1963 study, the results will be correlated with 

seedling germination and survival for a four-year period under field 

conditions of associated project, A-58. Results to that date tlill be 

assessed and published in a report to be prepared in 1963-1964. The work 

might then be continued by setting up phytometer trays in conjunction with 

the establishment of other natural regeneration projects in the region. 
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Seedling Mortality, Maximum Temperature, 
kelative Humidity, and Wind, Smith 1962. 
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APPENDIX 

1. Analysis of variance of number of surviving seedlings 

Source of Degrees of Sum of 
Variation �'reedan Squares Variance "F" Ratio 

Location 1 562 562 11.0 ** 

Species 1 205 205 4.0 N.S. 

Interaction 1 192 192 3.8 N. S. 

Error 16 814 50.9 

Total 19 1773 

2. Analysis of variance of per cent survival 
(percentages were transformed to angles) 

Source of Degrees of Sum ot 
Variation Freedom Squares Variance "Fit Ratio 

Location 1 887 887 2.49 N. S. 

Species 1 80 80 0.22 N.S. 

Interaction 1 302.5 302.5 0.85 N.S. 

Error 16 5704.4 356.5 

Total 19 6175. 6 

H P;:;. 0.01 


