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Forage and Woody Sprout Establishment on 
Cleared, Unbroken Land in Central Alberta1 

ARTHUR W. BAILEY 

Department of Plant Science, University of Alberta, Edmonton, Alberta, Canada. 

Highlight 

Five cultivated forages and rough fescue, a native bunchgrass, were success- 
fully established on cleared but unbroken land in central Alberta that was 
either untilled or lightly tilled with a tandem disc. Woody suckers caused con- 
siderable competition for the forages and susceptible species were only partially 
controlled by one application of an herbicide. The sucker density of four shrub 
species increased greatly between the second and third year after clearing and 
seeding whereas the density of suckers of the only tree, aspen, declined. There 
was a one-third reduction in land-clearing costs using this method of forage 
establishment rather than using a crawler-tractor-drawn serrated disc or 
moldboard plow to break the land. 

Land clearing of aspen (Populus 
tremuloides Michx.) forests in the 
parklands of central Alberta has 
been done for years by pushing 
the trees into windrows followed 
by breaking the land using large, 
crawler-tractor-drawn, moldboard 
plows, or serrated discs; cereal grains 
are then planted. The method is 
well adapted to preparation of land 
for cereal production and the sub- 
sequent annual cultivation controls 
woody sprouts (suckers). Land de- 
velopment costs per acre average 
about. $19 for clearing and $14 
for breaking (Love and McMillan, 
1968). Since there is a rapidly in- 
creasing demand for beef in Canada 
(Yankowsky, 1970) there also is a 
rapidly increasing need for more 
land to be planted to forages. If 
forages are planted on newly 
cleared land rather than cereals, 
modified methods of clearing may 
reduce costs. Breaking amounts to 
about one-third of the total land 
clearing costs and it is imperative 
to know if this procedure is neces- 
sary for successful forage establish- 
ment. 

l Drs. P. D. Walton and R. T. Hardin, 
University of Alberta, reviewed the 
manuscript and assisted with statis- 
tical analyses, respectively. The Al- 
berta Forest Service supplied the 
rough fescue seed. The research was 
partially supported by the Canada 
Department of Agriculture, Operating 
Grants No. 9007 and 1032. Received 
November 6, 1970. 

Freisen et al (1965) report from 
studies in northern British Colum- 
bia that the density of aspen and 
willow sprouts one year after the 
land had been cleared, broken and 
planted to a grass-legume mixture 
varied from 3,388 sprouts/acre on 
land broken with a moldboard 
plow to 22,748 sprouts/acre on land 
only cultivated with an offset disc. 
Regardless of the land breaking 
method used, the reestablishment of 
woody sprouts is usually a serious 
problem. 

The objective of this study was 
to investigate the feasibility of es- 
tablishing forages on cleared, un- 
broken or lightly tilled land and to 
study the competitive relationships 
between seeded forages and rees- 
tablishing woody sprouts. 

Materials and Methods 

The study area was in the aspen 
parkland on the University of Al- 
berta Ranch, 95 miles southeast of 
Edmonton, Alberta. The native 
vegetation before clearing was an 
aspen grove on dark grey wooded 
soil. The average annual precipi- 
tation is 15 inches with 10 inches 
occurring during the growing season 
(Can. Dept. Transport Meteorol. 
Div., 1966, 1967, 1969). 

A bulldozer removed the trees 
from a representative four acre 
grove of 4-6 inch DBH aspen in 
August, 1966. Part of the area was 
randomly selected and tilled twice D 
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with a tandem disc in May, 1967. 
A grain press drill seeded five 
grasses, each with 1 lb./acre alfalfa 
(Medicago media pers.) cv Rambler 
% to 1 inch deep at the following 
rates: 6 lb./acre smooth brome (Bro- 
mus inermis Leyss.) cv Carlton; 4 lb. 
/acre creeping red fescue (Festuca 
rubra L.) cv Olds; 5 lb./acre crested 
wheatgrass (Agropyron desertorum 
(Fisch.) Schult.) cv Nordan; 5 lb./ 
acre rough fescue (Festuca scabrella 
Torr.). Drill rows were spaced 7 
inches apart and 150 lb./acre of 
a fertilizer (27-14-O) was drilled 
with the seed to promote forage es- 
tablishment. One-half the disced 
area was randomly selected and 
sprayed in June, 1968 as was all of 
the untilled area. Two lb./acre 
(2,4-dichlorophenoxy acetic acid) 
butyl ester (2,4-D), was applied in 
7 gal/acre water carrier using a 
Potts mist blower. 

Ten randomly located transects 
crossed all drill strips at right angles 
in each of the following treatments: 
(a) disced and sprayed, (b) disced 
and unsprayed, and (c) untilled 
and sprayed. On each transect, two 
observation points were randomly 
located and permanently marked in 
each 10 ft wide drill strip and in 
the unseeded control strips. A 3 
by 3 ft plot was used to record aspen 
sucker density. All other density 
and annual production measure- 
ments were made in a 20 by 50 cm 
plot nestled within the larger plot. 
In 1968, density of forages and 
woody stems was recorded for 
smooth bromegrass, rough fescue, 
and control strips prior to herbi- 
cide application. In 1969, the den- 
sity counts were repeated and herb- 
age production was determined for 
all plots. 

Seed of the native species, rough 
fescue, originated from a bunch- 
grass ecotype about 30 miles west 
of Calgary, Alberta. 

Results and Discussion 

Forage Establishment 

Forage stands were successfully 
established on cleared but un- 
broken land in a year of normal 
growing season precipitation (8 
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Table 1. The 1969 herbage production (lb./acre) of seeded forage species and 
production of sedge in unseeded control. 

Treatments 

Disced- Disced- Untilled- 
sprayed unsprayed sprayed Grass & 

Drill strip (1) (2) (3) Alfalfa1 alfalfa1 

n = 20 n = 20 n = 20 
Smooth bromegrass 1102 1054 787 ova 1054v 

Creeping red fescue 1274 1274 778 9v 1283V 

Crested wheatgrass 665 584 707 137v 722W 

Russian wild ryepass 672 526 456 72V 599w 

Rough fescue 461 349 252 982W 1331v 

Sedge (unseeded control) 93 64 140 

Mean grass production 835a2 75613 596b 

1In disced-unsprayed treatment only. 
2Weights followed by the same letters in horizontal sequence (a through b) or by same 

letters in vertical sequence (v through w) are not significantly different at the 0.05 
probability level as determined by the unpaired t-test. 

inches in May to August, 1967- The 1969 alfalfa production was 
Table 1). In the third growing measured in only the disced-un- 
season (1969), grass production aver- sprayed treatment because the 
aged 40% greater on disced-sprayed herbicide applied in 1968 to control 
treatments than on untilled-sprayed woody suckers also killed most of 
treatments. Creeping red fescue the alfalfa in the other treatments. 
and bromegrass had higher yields in Alfalfa did not compete effec- 
all treatments than did the other tively with cultivated grasses and it 
three grasses. Suckers of woody yielded well only in the rough 
species were a greater source of fescue strip where grass density was 
competition in the untilled-sprayed low. Prior to spraying, the com- 
treatment than in the disced- bined grass and alfalfa density was 
sprayed treatment reducing aver- significantly lower in the untilled- 
age grass production significantly sprayed treatment than in the 
(Tables 1 and 2). Discing prior to disced-sprayed treatment, whereas 
seeding increased plant density woody sucker density was signifi- 
about 50%. cantly higher (Table 2). 

Table 2. Plant density per nine square feet in bromegrass (BG) and rough 
fescue (RF) strips before herbicide treatment in 1968. 

Treatments 

Species 
Disced- Disced- Untilled- 
sprayed unsprayed sprayed Mean 

Bromegrass 
Rough fescue 
Alfalfa in BG strip 
Alfalfa in RF strip 
BG and alfalfa 
RF and alfalfa 
Woody suckers in BG strip 
Woody suckers in RF strip 

Mean: grass and alfalfa 

Mean: woody suckers 

n = 20 n = 20 
94 79 
41 46 
13 2 
19 38 

107 81 
60 84 

27 40 
48 51 

84al 83a 

38a 45a 

n I = 20 
62 
28 

6 
17 
68 
44 
39 
67 

56b 

53b 

79 
38 

7 
25 
84 
63 
35 
55 

IMeans followed by the same letters in horizontal sequence are not significantly dif- 
ferent at the 0.05 probability level as determined by the unpaired t-test. 

The results of the study reveal 
that stands of forages can be es- 
tablished in the aspen parkland of 
Alberta without breaking the land. 
These results differ from similar 
work done in the Peace River area 
of northern Alberta where stands 
were not successfully established on 
untilled land (Can. Dept. Agricul- 
ture, 1967). 

The different results are prob- 
ably related to the degree of soil 
surface disturbance caused by the 
bulldozer. In the untilled area of 
this experiment, a considerable 
amount of surface soil was free from 
competing vegetation and the press 
drill seeder usually placed the seed 
about one-half inch deep in the soft 
surface soil. 

Rough fescue produced less than 
cultivated grasses primarily because 
of the low plant density. It had 
about one-half the density of brome- 
grass. Germination trials were 
made in an incubator after poor 
field germination was observed in 
1967. Rough fescue averaged 53% 
germination compared to greater 
than 85% for the cultivated grasses. 
Smoliak and Johnston (1968) report 
optimum germination of rough fes- 
cue as about 80%. The rough fescue 
seed used in this study was ap- 
parently immature. 

Rough fescue was less cofmpeti- 
tive with alfalfa than were the cul- 
tivated grasses because of its slow 
seedling growth rate (Wilson and 
Johnston, 1969) and its low plant 
density. In the disced-unsprayed 
treatment, alfalfa yielded at least 
seven times more growing with 
rough fescue than with the culti- 
vated grasses. Creeping red fescue 
and bromegrass effectively elimi- 
nated alfalfa. Forage yields in the 
study area in 1969 were relatively 
low. This is probably mainly due 
to the low spring and early summer 
precipitation. The May-July 15 pre- 
cipitation was 50% below normal in 
1969. 

Reestablishment of Woody Sprouts 

The reestablishment and growth 
rate of woody sprouts after land 
clearing was generally retarded by 
competition from seeded forage spe- 
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Table 3. Density per nine square feet and height (inch) of the two tallest woody stems per plot by species in seeded 
versus unseeded strips three years after clearing (1969). 

Species Treatment 

Number of woody stems 

Seeded Unseeded 
(n = 100) (n = 30) 

Height 

Seeded Unseeded 
(n = 100) (n = 30) 

Difference (%) 

Density Height 

Aspen 11 1 4 11 16 -75 -31 
2 5 12 22 28 -58 -21 
3 1 5 15 12 -80 +25 

Snowberry 1 65 157 8 12 -59 -33 
2 167 196 12 14 -15 -14 
3 87 105 10 9 -17 +11 

Wild rose 1 150 148 11 15 +1 -27 
2 86 105 9 13 -18 -31 
3 128 192 11 14 -33 -21 

Wild raspberry 1 8 41 5 7 -80 -29 
2 2 16 4 8 -88 -50 
3 9 37 5 6 -76 -17 

Wild gooseberry 1 2 1 5 4 $100 +25 
2 10 4 9 9 + 150 0 
3 12 28 8 10 -57 -20 

All species 1 214 351 8 11 -39 -27 
2 256 333 11 14 -23 -21 
3 225 372 10 10 -40 0 

ITreatment 1 = Disced and sprayed. 
Treatment 2 = Disced and unsprayed. 
Treatment 3 = Untilled and sprayed. 

ties (Table 3). In the disced and 
unsprayed treatment, aspen and 
wild raspberry (Rubus strigosus 
Michx.) stems were the least com- 
petitive with the seeded forages and 
their densities were reduced in 
seeded versus unseeded plots by 58 
and SS%, respectively. In contrast, 
the densities of snowberry (Sympho- 
ricarpos occident&s Hook) and 
wild rose (Rosa aciculnris Lindl. 
and R. woodsii Lindl.) were re- 
duced by less than 20%. 

Two growing seasons after treat- 
ment the herbicide 2,4-D increased 
the percentage reduction of the 
most susceptible species, aspen, in 
seeded versus unseeded plots. For 
both susceptible species, aspen and 
snowberry, the density of the sur- 
vivors was lower in the seeded plots 
than in the unseeded plots of the 
untilled-sprayed treatment. The 
height growth of the survivors, how- 
ever, was greater. An increased rate 
of height growth did not occur in 
the disced-sprayed treatment prob- 
ably because the density of seeded 
forages averaged 84 plants/9 ft2 
compared to only 56 plants/9 ft2 

Table 4. Density of woody stems per nine square feet the second year (1968) 
and third year (1969) after clearing in seeded (bromegrass and rough fescue) 
versus unseeded strips. 

Number of woody stems 

Seeded Unseeded 

2nd yr 3rd yr 2nd yr 3rd yr 
Change (%) 

Species Treatment (n = 40) (n = 40) (n = 30) (n = 30) Seeded Unseeded 

Aspen 11 11 1 14 4 
2 11 5 16 12 
3 7 2 10 5 

Snowberry 1 13 67 25 157 
2 18 159 23 196 
3 27 69 22 105 

Wild rose 1 11 138 10 148 
2 13 89 14 105 
3 13 135 18 197 

Wild raspberry 1 1 4 0 41 
2 2 3 5 16 
3 1 13 6 37 

Wild gooseberry 1 0 4 0 1 
2 
3 

+02 + 0 4 
6 2 28 

All species 1 36 214 49 351 
2 44 256 58 333 
3 48 225 58 372 

Mean of all species 43 232 56 352 

-91 
-55 
-71 

+415 
+783 
+ 156 

+1154 
+584 
+938 
+300 

+50 
+ 1200 

- 

+ 1400 

+513 

-71 
-25 
-50 

+528 
+752 
+377 

+1380 
+650 
+994 

- 
+1100 

+536 

ITreatment 1 = disced and sprayed. 
Treatment 2 = disced and unsprayed. 
Treatment 3 = untilled and sprayed. 

2+ = less than 0.5 stems per nine square feet. 
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in the untilled-sprayed treatment 
(Table 2). 

A great change in density of 
woody stems olccurred in seeded and 
unseeded plots between the second 
and third years after clearing and 
seeding (Table 4). In the disced- 
unsprayed treatment, the density of 
stems of the only tree, aspen, de- 
clined while the densities of all 
four common shrubs increased by 
50 to 783%. The decline in density 
of aspen was about twice the rate 
in seeded areas compared with un- 
seeded areas. Snowberry displayed 
a strongly competitive nature by 
increasing as rapidly in seeded as in 
unseeded plots in the disced-un- 
sprayed treatment. 

The herbicide 2,4-D was detri- 
mental to aspen, increasing its rate 
of decline, and it reduced the rate 
of increase of snowberry. Neverthe- 
less, snowberry still increased in 
density in sprayed treatments. 

Wild rose, wild raspberry and 
wild gooseberry are resistant to 
2,4-D and the herbicide application 
apparently gave these species a com- 
petitive advantage. The densities of 
all three specie s increased sharply. 

Summary and Conclusions 

The successful establishment of 
all seeded species including the 
slow growing native bunchgrass, 
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rough fescue, indicates that exten- 
sive cultivation after land clearing 
is not always required. The pur- 
poses for which the new land is to 
be used needs to be considered. 
Certain more costly forms of culti- 
vation (breaking) do reduce the 
population of reestablishing woody 
sprouts but the difference in cost 
may be questioned for land being 
cleared for forage production pur- 
poses. Without annual cultivation 
for about three years, the surviving 
woody population will sucker and 
spread rapidly creating a need for 
their eradication by means other 
than cultivation if the forage stand 
is to be maintained. 

The population of woody suckers 
was found to have complex rela- 
tionships amongst species. The den- 
sity of tree suckers (aspen) declined 
the third year after clearing while 
sucker densities of the four shrubby 
species increased. An application 
of the herbicide 2,4-D partially con- 
trolled the sucker populations of 
the two susceptible species but it 
gave the resistant shrubs a competi- 
tive advantage. The density of suck- 
ers of all three resistant shrub species 
increased the most in sprayed areas. 

There is a need for further in- 
vestigation into the ecology of 
woody species as they are affected 
by land clearing and forage man- 
agement practices. Complete con- 

trol of the woody suckers was not 
achieved in the study. Herbicides, 
fire, and late-season, heavy grazing 
used singly, or in combination, hold 
promise as economical means of 
controlling woody suckers. 
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FIRST CALL FOR PAPERS 

26th Annual Meeting, SRM 

February 4-9, 1973, Boise, Idaho 

One of the primary purposes of the Society’s annual meet- 
ings is to provide the opportunity for all members-and 
others-to report on their work, express new views, and ex- 
change ideas. Accordingly, the 1973 Annual Meeting Com- 
mittee is calling for voluntary papers in all aspects of range 
science and range management: land use, toxicology, preda- 
tion, grazing systems, livestock, wildlife, improvements, physi- 
ology, economics, recreation, rangeland values and taxatioa, 
legislation and political action are suggested topical areas. 

Papers from all contributors, whether a member of the 
Society or not, will be considered. Papers from students and 
young rangemen are especially encouraged. 

Procedure-Anyone wishing to present a paper at the 
Boise meeting should submit a preliminary abstract (show- 
ing title) of not more than 200 words, together with a sup- 
porting statement indicating the significance of the offered 

paper and any audio-visual aids to be included. The Pro- 
gram Committee’s selection of final papers will be based on 
a review of this preliminary information. Authors will be 
permitted to revise their abstracts prior to publication. 

L)eadZines-Preliminary abstract and supporting state- 
ment to be received by Program Committee chairman not 
later than September 1, 1972; except that preliminary ab- 
stracts for student papers must be received by October 10, 
1972. Authors will be notified of acceptance or rejection 
of their paper by October 1 (student contributors will be 
notified by November IO). Final abstracts for all papers 
must be received by December 10, 1972. 

Preliminary abstracts and correspondence relevant to the 
program are to be addressed to: Walter H. Sundell, SRM 
Program Committee, Boise National Forest, 1075 Park 
Boulevard, Boise, Idaho 83706. 


