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1 1 ) t l l ~ : N O i  ,CX;lCA L RECORDS O F  'CHE PRAIRIE F L O R A  

R.C. Russell  

Introduction 

.Phcnological records  have been collected by members  of the staffs of 
tl ic* Cnnndrt Agriculture Laboratories of Plant Pathology at Winnipeg, Saskatoon, 
a n t 1  .F:dmonton f r o m  1936 to  1961 inclusive. 
Winu ipeg  by Bjorn Peturson, at Saskatoon by R. C. Russell ,  R. J. Ledingham 
or M. S. Rahrey, and a t  Edmonton by M. W. Cormack (1936-48), S. G. Fushtey 
(1949-53), and W. P. Campbell (1954-61). 
dates of flowering for a considerable number of native pra i r ie  plants and 
includr? the dates of seeding, emergence,  heading, and maturity of wheat on 
early-sown plots. All the data f rom the three  stations were  summarized 
annually by the author and published in the repor ts  of the Canadian Plant 
Disease Survey for the corresponding years .  

project. 
travelling f a r  afield were selected and, as fa r  a s  possible, the same t r e e s  o r  
herbs  in the same location, were used each year. The ear l ies t  date on which 
fully-opened flowers were seen o r  on which pollen was being shed, in the case  
of certain t r e e s ,  was the date recorded,  Moss  (2) ,  in collecting somewhat 
s imi lar  data a t  Edmonton, recorded the date when each species was in full 
bloom, thus his average dates fo r  part icular  species in most cases  a r e  some-  
what la ter  than ours ,  When feasible,  the same species were used a t  the three  
stations, butdifferences in local f lora were  such that only 25 per cent of the 
total species recorded were  common to  all stations, Since we were  interested 
in relating the resul ts  of the observations of native plant development with 
that of wheat f rom seeding t ime to harves t ,  it was desirable to  observe a 
succession of species f rom ear ly  spring to  late mid-summer. 

These records  were  taken a t  

The records  show the ear l ies t  

Several  principles were taken into consideration when planning this 
In the first place, species that could be observed regularly without 

Recorded Observations 

Table 1 summarizes  the resul ts  of the phenological observations on 
native plants, The scientific names l is ted in the f i r s t  column of the table a r e ,  
with few exceptions, those used in P.A. Rydberg's " F lora  of the P r a i r i e s  and 
Plains of Central  North America". 
were  used at one o r  more  of the stations, they a r e  l is ted by thei r  generic and 
thei r  common names,  e. g. Crataegus sp .  (Hawthorn). 

the ear l ies t  and latest  -recorded anthesis of the different species ,  the average 
spread being about one month. 
was observed the greater  the spread i s  likely to be, and the more reliable 
the calculated average date of flowering. 
served for l e s s  than 6 yea rs  and the majori ty were observed for over 1 5  yea rs ,  
The maximum number of years  was 26 .  

The ra te  of development of wheat f o r  the same period of yea rs  at 
Winnipeg, Saskatoon, and Edmonton is indicated by the  f i g u r e s  in ?'able 2. 

1 

Where different but closely related species 

I t  may be seen that there  i s  a spread of f r o m  10 to 40 days between 

On the whole, the more yea rs  that a species 

No species i s  l is ted that was ob- 

I--L-- --- 
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Table 1. Extreme Range and Average Flowering Dates of Native Plant Species, Winnipeg, 

Saskatoon, and Edmonton, 1936-1961. 

Winnipeg Sa ska toon Edmonton 
Earl iest  Latest Average Earliest Latest Average Earl iest  Latest Average 

record record date record record date record iecord  date 

Acer negundo 
She aher dia canadensis' 
- 

4/4 

5/4 

14/4 

20/4 *( 7)11/4 

10/5 (24)25/4 

22/5 (22) 7/5 - 
F 
Salix petiolaris 
Be tula pa pyrifera 
Prunus americana 26/4 29/5 (24);4/5 
Amelanchier alnifolia 28/4 31/5 (24)18/5 
Prunus pensylvanica - 
Viola runulosa 

- - 

-Y 
Smilacina stellata 16/5 
Crataegus sp. (Hawthorn) 1/5 
Prunus sp. (Chokecherry) 3/5 
Cornus sp.  (Dogwood) ,20/5 
Viburnum lenta o 13/5 
Hie r o chlok 4 odora ta 12/5 
Elaeagnus commutata - 
Hedysarum americanum - 
Thalictrum turneri 

3/6 (15)24/5 
9/6 (23)24/5 
11/6 
14/6 
17/6 
4/6 

Maianthemum canadense - 
Lonicera glaucescens - 
Achillea lanulosa 
Diholcos bisulcatus 
Anemone canadensis 24/5 19/6 
Viburnum trilobum 18/5 20/6\ 
Viburnum pubescens 23/5 21/6 
Galium boreale 
Rosa alcea 
Campanula petiolata - 
Bromus inermis 12/6 4/7 (23)21/6 
Gaillar dia a r i s  ta ta 
Sairaea alba 

p- -- 
-- - 
r- 
Chrysopsis hirsutissima - - 
Symphoricar pos 

occidentalis 17/6 15/7 (15)27/6 
Phleum pratense 
Chamaenerion sDicatum - 
Lactuca pulchella 
Psoralidium argophyllum - 
A pocynum androsaemifolium 

23)25/5 
16) 1/6 
24) 3/4 
10)23/5 

19) 6/6 
12) 9/6 
19)10/6 

Agastache anethiodora 
Solidago mis sour iensis 
Cirsium flodmanii 

- - - - 
- 

18/7 28/7 ( 6)21/7 - 

Aster ericoides - 
Aster laevis - - 

5/4 3/5 *(26)18/4 - 
8/4 9/5 (26)25/4 
16/4 16/5 (26)29/4 
24/4 19/5 (26) 7/5 

24/4 19/5 (13) 7/5 
27/4 25/5 (26)11/5 

28/4 27/5 
13/5 4/6 
7/5 1/6 
14/5 4/6 
12/5 12/6 
13/5 15/6 
14/5 15/6 

10/5 9/6 
20/5 21/6 
29/5 17/6 

(26)15/5 
(25)20/5 
(26)21/5 
(23)25/5 
(19)28/5 
(23)28/5 
(26)30/5 

(20)20/5 
(26) 4/6 
(13) 8/6 

- 
25/5 22/6 (22) 8/6 
2/6 22/6 (25)10/6 
29/5 22/6 (16)10/6 
30/5 29/6 (25)11/6 

;/6 177 
10/6 7/7 
12/6 8/7 
12/6 6/7 
15/6 8/7 
24/6 10/7 
18/6 11/7 

(23)14/6 
(2 5) 20/6 
(25)22/6 
(26)23/6 
(22)24/6 
(23)30/6 
(20) 1/7 

20/6 12/7 (20) 2/7 

24/6 18/7 ( 8) 3/7 
27/6 26/7 (21) 8/7 
25/6 19/7 (22)10/7 

8/7 23/7 (13)14/7 
8/7 22/7 ( 9)16/7 

13/7 1/8 (23)23/7 
18/7 7/8 (22)26/7 

14/7 8/8 (15)29/7 
17/7 11/8 (22)30/7 

10/4 
13/4 
13/4 - 
2 2/4 
13/4 

20/4 
13/4 

5/5 
6/5 
7/5 
10/5 
19/5 
18/5 
20/5 - 
26/5 

28/5 
28/5 
22/5 
l8/6 - 
8/6 

6/6 
2/6 

30/5 

12/6 
18/6 

23/6 
29/6 

10/7 

20/6 

1/7 

4/7 

11/7 

20/7 

21/7 

18/5 *( 9)125/4 
10/5 ( 9)27/4 
14/5 (26)27/4 

20/5 (25) 315 
17/5 ( 9) 3/5 
17/5 ( 6) 5/5 
30/5 (25) 7/5 

31/5 (26)17/5 
29/5 (26)18/5 
3/6 (23)23/5 
7/6 (23)25/5 
18/6 (18)30/5 
14/6 (23)28/5 
15/6 (23) 1/6 

21/6 (24) 5/6 

15/6 (10) 5/6 
13/6 (10) 6/6 
20/6 (23) 7/6 
6/7 (18)27/6 

30/6 (20)23/6 
17/6 ( 8) 8/6 

6/7 (12)21/6 
24/6 ( 9) 9/6 
19/7 ( 9)11/7 
16/7 (26)25/6 

11/7 (22) 5/7 
15/7 (23) 8/7 
16/7 (23) 9/7 
20/7 (13)14/7 

30/7 (10)11/7 
2/8 (17)12/7 

- 

- 
6/8 (22)21/7 

29/7 (10)23/7 

12/8 (23)30/7 

*Figures in brackets show the number of years that records were made for each species. 



Table 2. Records  of Wheat DeveIopment a t  Winnipeg, Saskatoon, and  Edmonton (1936-1961); 
Ea r ly ,  Late, and Average Dates of Seeding, Emergence  Heading, and Maturity.- 

Winnipeg Sa skatoon Edmonton 
Ea r l i e s t  Latest  Average Ea r l i e s t  La tes t  Average E a r l i e s t  LateEt Average 
r eco rd  r eco rd  date r e co rd  r eco rd  date r e c o r d  r eco rd  , date 

Seeding 12/4 * 2/6 +(24)29/4 10/4 13/5  +(26)30/4 17/4 19/5 +(26)2/5 

Emergence 24/4 29/5 (I7)11/5 3 0 / 4  26/5 (26)13/5 2/5 29/5 (25)12/5 

Heading 14/6 I6/7 (22) 1/7 23/6 17/7 (26) 2/7 23/6 20/7 (21 4 /7  

zkcess ive  mois ture  prevented the commencement  of seeding operat ions on heavy clay soil af te r  one of 

their pe r iod ic  zpring floods. No date was recorded  for  emergence  a t  Winnipeg that yea r .  

t The number of years  f o r  which we have r eco rds  is shown in brackets .  

0 
I 

U 
c- 
I: 
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Thatcher wheat was sown on thc  plot^ observed throughout most of the 
period involved, but other varieties of hard red spring wheat w e r e  used 
occasionally. 

Discussion 

While many of the species l is ted in Table 1 were recorded a t  only 
one or two of the stations, 10 of them, Populus tpemuloides, Acer negundo, 
A melanchier ,alnifolia, Smilacina stellata, Crataegus t- pp. (hawthorn), Prunus 
S pp. (choke cherry),; Anemone! canadensis, bromus inc-rmis and Syrnphor icar  pos 
occidentalis, were o b s e r v e d o c  15, o r  more  years  a t  a l l  three stations. 
behaviour of these 10 species should give a faifly good measure of the relative 
ear l iness  of the season attthe t h r e t  stations. 
flowering of these 10 species a t  each of the station$, take the totals and divide 
each by 10, we get the values 209, 224, and 246, These figures indicate very 
roughly thk relative ear l iness  of the s e a s m  for the period starting at the first 
of May and ending a t  the las t  6)f Juhe a t  the three stations. They suggest that, 
on the average,  the native vegetation in the SpvirZg develops' ea r l i e s t  a t  Winnipeg, 
a little later  a t  Saskatoon, and soAewhat later  still  a t  Edmonton. The Fame 
r emarks  apply to the average date of the Commencement of wheat seeding a t  
the three stations. The average date of maturity was however, considerably 
la ter  a t  Edmonton than a t  Winhibeg and Saskatoon. 
a r e  not a s  great  a s  one might expect in view of the differences in latitude of 
the three stations. 
f rom southeast to northwest a c ro s s  the Pra i r i e  Provinces, ra ther  than eas t  
and west. 

The average maximum variation in time of appearance of each species 
a t  the different stations over a period of 15 to 25 years  was approximately one 
month. Naturally this spread varied s'omewhat in different instances. For 

__.- I__ ' 

The 

If we l i s t  the average dates of 

The differences in general  

This emphasizes the fact that the isothermal lines run 

\ 

example, the greatest  variation noted was 40 days ih the cases  of Betula 
papyrifera ahd, Apocynum androsaetnifplium a t  Edmonton. The smallest  
variatioh was abdut 1.0 days, e. g. Lactuca pulchella and Astkr conspicuus a t  
Edmonton. It should be noted, hbwevtk, that these two sQecies had been 
recorded for only 13 and 10 yearP,' respectively. 
Saskatoon, and Phleurn pratense a t  Edmonton a r e  better examples, a s  each 
was recorded for 23 years .  The spread in each case was 16 days, 

species observed was not recorded except in a geheral way. Bassett  e t  a l .  
(1) found apparent differences, in the reactions of different species a t  Ottawa 
to average maximum temperatures.  A s  far  As our experience goes, i t  was 
quite apparent that periods of cool cloudy weather re tarded the development 
of the prair ie flora, especially in the f i r s t  half of the season, whereas 
excessive warmth hastened flowering. In certain unusually dry  periods, when 
temperatures were high ahd rrlbiettire peserves a t  a low level in the soil, i t  
appeared a s  though flowering of some species in June and July was actually 
re tarded o r  entirely inhibited under specially a r id  conditions, 

governed by the c'aine factors that affected the g+owth of native plants. However, 
d n  art if icial  variation was introduced in  the case of wheat becauce the time of 
planting was not determined entirely by weather conditions each year ,  At one 
station, a t  l e a ~ t ,  the teindericv in recent  years has  been to s o w  the wheat a t  a 

__I_ - 
Perhaps Spiraea - alba a t  

The influence of weather conditions on the time of flowering of the 

-- 

The ra te  of development of wheat a t  the three stations appeared to be 

I 

I 

I 
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l a t t ~ r  11'1 tt. than foriiic.rly to allow t ime to cultivate the land to &st t roy  a c r o p  
o f  tvc~ecl sccdliiigs and to allow the so i l  to w a r m  up somewhat before the gra in  
is sown. 
followed by c a r l y  n-~aturi ty .  The type of weather  that  prevai led throughout the 
growing peason dcterrnined the number  of days f rom seeding to ha rves t .  
Usually,  ear ly- sown c r o p s  took m o r e  days  to  r e a c h  matur i ty  because of cooler  
conditions during the e a r l i e r  par t  of spr ing.  

Dt par tment  of the Univer s'ity of Saskatchewan (unpublished), to a s c e r t a i n  the 
opt imum t ime to sow- wheat, i t  was concluded that  the beet  t ime to sow wheat 

It w a s  noticcable f rom the r e c o r d s  that ea r ly  seeding was not a lways 

A s  the r e su l t  of cer ta in  expe r imen t s  conducted by the F ie ld  Yusbandry 

to obtain highest yields of grain,  on the average ,  was  about the 8th of May. In 
re la t ive ly  e a r l y  seasons ,  however ,  seeding should be done n e a r e r  the first of 
May, and  in l a t e r  s easons  about the 15th of May. A t  Saskatoon the 8th of May 
coincides ve ry  closely with the average  date of flowering of A c e r  negundo L , ,  
hence it s e e m s  reasonble  to suppose that f a r m e r s  in that d i s t r i c t  could use the 
commencement  of flowering of th i s  spec i e s  to de te rmine  the bes t  t i m e - i o  se('r\ 
wheat in any par t icu lar  yea r .  
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