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Frontispiece. Sugar maple seedlings 4 years after planting as 2+0 
stock m a sandy loam soil and rototilled four times 
each year. 



ABSTRACT 

Two-year-old sugar maple {Acer sacahanm Marsh.) seedlings were 

olanted in two former fields with a sandy loam and a clay loam soil 
respectively, in Middlesex County, Ontario. The fields had been plowed 
IZ repeatedly disked in the summer and autumn previous to spring plant 
ing There were eight amendments s three weed control treatments 

Jardwood leaves, pine needles, peat moss, or £« tU±«r «»PjJ«££, 
the bottom of planting holes, or fertilizer was placed In a hole beside 
the seedlings or spread on the soil surface around the seedlings. Weed 
ontrol consisted of: (1) rototllllng and hoeing (2) spraying 

each of the first A years after planting. 

After four growing seasons, survival was 81% or better except 

grayed and mowed plots, while on the clay loam, height growth was 
significantly better in the rototilled and sprayed plots than In the 

mowed plots. 

Recommendations for establishing sugar maple plantations in 

southern Ontario include plowing and disking the total plantation area 

in the summer and autumn before spring planting; planting in *pril, 
rototilling and hoeing at least four times per year for the first 3 
years after planting; and protecting seedlings from deer, rabbxts and 

mice. 
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INTRODUCTION 

maple {Acer saccharM Marsh.) regenerates and grows veil 
' woodlots but has great diff ■ ■ ■• • ■' — 

W" "S years to obtain sugar maple regenerate. 

in the search for improved afforestation methods for sugar 

maple several studies have been carried out. The 4-year results of 
one of these studies are reported here. 

METHOD 

The study was 

Survey placed the soil in the Perth Series. 

ROrti fields were plowed in the summer and repeatedly disked in 
Both neias wetts i Anril of 1973, planting holes 

: 
(6 ft) between 

a tractor-powered 

soil auger-

The study was laid out in the following arrangement: two sites 
Lilt; <* \.<^,\* j , |.Vl-,T(."iftni'P v filT+Pt? 

surrounds. 

The soil amendment and fertilizer treatments consisted of: 

of a mixture of undecomposed sugar maple, white 
u Kiark cherrv Prunus seroivna ash (Froxinus ome^cana L.) and black eharry ™" 

Ehrh.) leaves placed in the bottom of each planting hole 

cfqtfof a mixture of undecomposed white oak (Quercu 
iifetO red oak (fl. ^^ L.), and black oak (fl. «&**« 
Lam!) leaves placed in the bottom of each planting hole 



4) 1.14 (1 qt) of undecomposed red pine (Pinus resinosa Ait 
needles placed in the bottom of each planting hole 

1 ■ available peat moss placed i 

6) 

7) 

i holes 

fertillzer 
fertilizer in a hole 15 cm 

the effect of increased organic soil 

Md gr°Wth" While'^J 

* 

, gasoline-powered 

2) Spraying 2 8 I per treated ha (1 qt per treated acre) of active 
GramoKOn^l xn 1 * (33 gal) of water on the vegetation Jrow-

a circle 60 cm (2 ft) in diameter around each tree seed-

3) 

iM s 

The identification of commercial products is solely for the informa-

Z\lTlZTT^ ?* reader> ™d d°eS nOt institute endor"-Great Lakes Forest Research Centre. 



During 

shielded To avoid 

Seedling survival and height were recorded in each of the f±tBt 

Range Test (Steel and Torrie 1960) 

RESULTS 

Seedling surv 
ival after 4 years was 81% or higher in all treat 

the sandy 
survival in treatment Mo. 6 

significant. 

Table 1. Survival of sugar maple, by sites and treatments, 4 years 

after planting 

a Significantly lower (P .05) than all other treatments. 

Height growth of all seedlings in all treatments was slow 

the first/years after planti^ 

g wlre-tiise growing^in^he SJ ̂ s on the clay loa, 
site. 
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Figure 1. Effects of soil amendments, fertilization and weed control 
on the height of sugar maple seedlings by years since planting. 



of the soil amendments or fertilizer treatments had any 

mmmm m 
£ Plots was significantly better than ,n the 

plots. 

Rototilling and hoeing around the trees four times per year 

kept the plots nearly weed-free during all A years subsequent to 

planting. 

in the Gra«,o*one©-Sprayed and .owed plots the tolling W«d 

lea»ed weeds and grasses f^/^T'^ 

(Phleum pratense L.). 

Starting in the second summer after planting, goldenrod, wild 
- !nlvmow became the dominant weed species in the Gramoxone^-

grayed ^otfwhUe qu^grass, timothy, and wild carrot were dopant 
in the mowed plots. 

romoetition caused a much-shortened growth period, "eight 

s;,t|^ 

foliage b> 

next year. 

DISCUSSION 

The results of this study confirm earlier findings by 

s: .r 



Figure 2. Sugar maple seedlings 4 years after planting 
in the mowed plots. 

Figure 3. Sugar maple seedlings k years after planting 
in the rototilled plots. 



(0 8-1.6 in.) measured 30 cm (1 ft) above the root collar (von Althen 
1965). These larger trees appear to require a shorter perxod of weed 
control because they are able to compete more quickly with the herba 

ceous vegetation. 

Yawney and Carl (1970) found that the growth of sugar maple 
seedlings improved in relation to the degree of weed control achieved 
by cultural treatments. The best growth was obtained in plots where 
the soil had been covered with black plastic film: this not only 
eliminated the competing vegetation during the first year after plant-
ine but also greatly retarded evaporation, thereby increasing the 
available soil moisture. Webb (1974) observed significant differences 

in microclimate between areas in which there was competing vegetation 
and areas in which there was no competition. The decreased absorption 

of solar radiation, decreased maximum temperatures, and the absence ot 
transpiring vegetation resulted in a significant increase in soil 
moisture in non-competitive areas. Because of the overall decrease 
in soil moisture in all plots with competition, and the increased 

amount present in the no-competition plots, Webb suggested that soil 
moisture was probably the limiting factor of greatest importance to 

seedling survival. 

In the mowed plots of the experiment described here, grasses 

had formed a dense sod in the summer of the first year after planting. 
Although soil moisture was not determined, it was observed that the 
dense sod intercepted most of the moisture supplied by dews and light 
rainfalls before this moisture could reach the seedling roots. Since 
it has been shown that water loss is usually higher from soil support 
ing vegetation than from bare soil (Geiger 1966), moisture loss through 
evapotranspiration was no doubt also higher from the grass-covered than 
the rototilled plots. It is therefore most likely that the poorer 
growth in the mowed plots was, to a large extent, the result of stress 

induced by lack of moisture. 

A further cause of the poor seedling growth in the mowed plots 

could have been severe competition for the available soil nutrients 

However, the following conditions make it unlikely that nutrient defi 
ciency was a major cause of poor growth. First, both planting sites 

were relatively fertile fields supporting very vigorous growth of 
grasses and broadleaved weeds. Second, fertilization had no signifi 
cant effect on seedling growth in any of the plots. Had there been a 
deficiency in N?K, the fertilized seedlings should have grown signifi 
cantly better. But Messenger (1976) stated that grass roots will 
compete with shallow, lateral roots of trees for essential substances, 

especially nitrogen, and that all parts of the trees may be adversely 
affected. Because of its severe interference with the growth of other 
plants, quackgrass has been investigated for a possible production of 
toxins. No inhibition of the germination or growth of turnip (Bnmnea 
sp ) (Welbank 1960), alfalfa (Medicago sP.) and oats (Avena sativa L. 
var Ajax) (Ohman and Kommedahl 1964) was found from living quackgrass 



rootsor rhizomes, but toxins were extracted from dried and ground 
material and were found in decaying quackgrass rhizomes {Welbank 1963). 

Woods2 found that root competition from goldenrod and wild 
aster {Aster nova-angliae L.) inhibited nitrogen and phosphorus uptake 
of sugar maple seedlings. He suggested that the interfering plants may 
either absorb nitrogen and phosphorus more efficiently and in greater 
quantities, or chemically block nutrient uptake by the maples In 

exther case, the sugar maple seedlings appeared to be poor nutrient 
competitors in the presence of aster and/or goldenrod. 

All this points to the fact that although it has been clearly 
demonstrated that sugar maple grows poorly in competition with grasses 
and broadleaved weeds, little is known about the relative importance 
oi the various factors contributing to this poor growth. Until this 

information is available, sugar maple plantation establishment must be 
carried out by trial and error and at possibly higher cost than 
necessary, because at present only intensive weed control for at 

least 3 years after planting guarantees successful establishment and 
early growth. 

The difference in seedling growth between the rototiJled and 
Gramoxone^ plots is believed to have been mainly the result of differ 
ences in the intensity of weed control. In the rototilled plots all 
weeds were completely eliminated four times per year In the 
Gramoxone® plots only an area 60 cm (2 ft) in diameter was treated 
around each seedling. Not only did this allow weeds to grow vigor 
ously outside this circle, but the Gramoxone© generally burned off 
only the tops of the weeds. Root competition therefore continued 
although probably at a much reduced rate, and regrowth was quicker 
and competition more intense than in the rototilled plots. 

The differences in growth between the Gramoxone© plots on the 
sandy loam and the clay loam soil were due partly to Grarooxone© damage 
of the tree seedlings. Although great care was taken to avoid contact 
of the herbicide with the tree leaves, some spray accidentally drifted 
onto the leaves of the seedlings growing in the sandy loam during the 
second year after planting. No seedlings were killed and damage was 
restricted to some brown spots on the maple leaves. Nevertheless 
growth appeared to slow down in these plots for the remainder of that 

Woods R.a. 1976. Allelopathic interference by Solidago aanadensis 
L. and Aster nova-anglzae L. on the early seedling growth of Acer 
aaaakmm Harsh. M.Sc.F. thesis, Univ. Toronto. 62 p 



CONCLUSIONS AND RECOMMENDATIONS 

The results of this study confirm earlier findings that 2+0 

sugar maple seedlings, planted on former farmland, will survive for 

the first few years after planting. However, to obtain satisfactory 

growth it is essential to eliminate competing vegetation for a period 
of at least 3 years afCer planting. The most: effective weed control 

treatments were: 1) rototilling four times per year or 2) four appli 
cations per year of Gramoxone© in a circle 60 cm (2 ft) in diameter 

around each tree seedling. Mowing four times per year around the 

sugar maple seedlings failed to promote satisfactory growth. 

The placement of leaves, needles, peat moss or fertilizer in 

the bottom of planting holes, or fertilizer placement in a hole beside 

the seedlings or on the surface around the seedlings failed to stimu 

late seedling growth. 

On the basis of this and previous studies a cautious recommen 

dation is made for sugar maple afforestation of abandoned farmlands in 

southern Ontario. The following procedures should be employed: 

1) Plowing and repeated disking of the total plantation area in 

the summer and autumn of the year previous to spring planting 

2) Wedge planting by hand or machine planting in April (Planting 

later than the end of April will greatly reduce survival and 

growth.) 

3) Rototilling and hoeing at least four times per year for the 

first 3 years after planting (More frequent treatments over 

a longer period will greatly benefit the seedlings.) 

4) Where required, protection of the seedlings from browsing by 

deer and rabbits and stem girdling by mice 

Caution: Sugar maple is one of the most difficult hardwood species to 

plant and plantation establishment and care are expensive. 

If money and manpower supplies are not assured to carry out 

the required work, sugar maple planting should not be 

attempted since it will invariably end in failure. 
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APPENDIX I 

Results of soil analyses 

Horizon Depth H Org. C 

1 cm = 0.4 in. approx. 

Determined by 1:1 soil:water mixture with glass electrode pH meter. 

Determined by Walkley-Black wet combustion procedure. 



APPENDIX II 

N, P, K, Ca and Mg concentrations and pH values of leaves, needles, 

and peat moss placed in the bottom of the planting holes 

N K Ca Mg pH" 

"Srr/feaves 1.13* -071 -153 1.96 .168 4.9 

Saves 1-00 .054 .095 1.75 .160 4.4 

-42 .038 -053 .586 .099 4.2 

7Q 020 .031 .120 .086 3.3 
Peatmoss 

Determined by 4:1 organic matter:soil mixture with glass electrode 

pH meter. 

Mean value of five samples each. 
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