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ABSTRACT 

This report presents the five-year results of studies on the 

effects of site preparation and post-planting weed control on the 

survival and growth of planted 1+0 black walnut (Juglans nigra L.), 

2+0 basswood (Tilia americana L.), 2+0 white ash (Fraxinzis ameviaayia 

L.), 2+0 silver maple (Acer saooharinvm L.) and cuttings of the hybrid 

poplar clone I 45/51 (P x euramericana, Italy). The planting site was 

a foraer agricultural field with an imperfectly drained clay loam soil 

which had been afforested in 1961 with white pine (Pinus sirobus L.) 

and white spruce {Piaea glauoa [Moench] Voss). By 1974 the majority 

of these trees had succumbed to weed competition and mouse girdling. 

All hardwood seedlings were planted by machine and the cuttings 

were planted with a dibble in the spring of 1976. Site preparation 

treatments consisted of plowing and disking one part of the area in 

its entirety and broadcast application of Kerb^, plowing and disking 

strips of different widths to one side or from either side to the 

middle, rototilling or spraying a strip with Gramoxone®, and a control, 

Post-planting weed control consisted of applications of Princep® 

shortly after planting and in April of the next two years over the 

total area plowed and disked in its entirety, or applied in strips of 

different widths over the plowed and disked, rototilled and Gramoxone© 

strips and the control. 

The experiment was laid out in a randomized block design with 

12 seedlings or cuttings per species in each of eight treatments 

replicated three times for a total of 2SS seedlings or cuttings per 

species. Survival and growth were monitored for five years and the 

five-year survival data were subjected to x tests of independence while 

the five-year height data were subjected to an analysis of variance and 

Tukey's test of significance. 

Survival of basswood and black walnut was 86 percent or better 

under all treatments. White ash and silver maple survival was signif 

icantly lower in the control than in all other treatments. All hybrid 

poplar cuttings died in the control plots and only 8% survived in the 

Gramoxone® plots. 

Height growth of all species was highest in the area which 

had been plowed and disked in its entirety and then subjected to 

broadcast applications of Kerb® and Princep1®. Neither rototilling nor 

plowing of furrows to one side, or from either side to the middle, 

had much effect on growth, but the wider the strip that was plowed, 

the better the growth. 

Recommendations are made for the successful establishment of 

black walnut, white ash, basswood, and silver maple seedlings and 

hybrid poplar cuttings on old field sites in southern Ontario. 



RESUME 

Ce rapport presente Les resultats de cinq annees d'etudes sur 

les effets de la preparation d'une station et de la lutte aux mauvaises 

herbes apres plantage sur la survie et la croissance de semis 1+0 du 

Noyer noir (Jiiglans nicva) , 2+0 du Tilleul d'Amerique {Tilia ameriacna 

L.) , 2+0 du Frene blanc (Frax-inus ameriaana LO, 2+0 de l'Erable argente 

(Acer saccha.ri.mtin L.) plantes et sur les boutures du clone de 

Peuplier hybride I 45/51 (P x euramericana, d'ltalie). La station 

etait un ancien champ agricole ayant un sol de limon sablonneux mal 

draine qui avait ete reboise en 1961 avec le Pin blanc {Pinus strobus 

L.) et l'Epinette blanche {Piaea glauca [Moench] Voss). En 1974, la 

plupart de ces arbres avaient succombe a la concurrence des mauvaises 

herbes et a 1'annelation par les souris. 

Tous les semis de feuillus avaient ete plantes a la machine et 

les boutures avaient ete plantees avec un plantoir manuel au printemps 

1976. La preparation de la station avait consiste a sillonner et 

labourer une partie du secteur entier et a epandre du Kerb® a la volee, 

en sillonnant et labourant des bandes de differentes largeurs, sur un 

cote ou l'autre vers le milieu, a passer le motoculteur ou a arroser 

une bande avec du Gramoxone®, puis le traiteraent temoin. La lutte aux 

mauvaises herbes apres le plantage comprenait des applications de 

Princep® peu apres le plantage et en avril des deux annees suivantes, 

une application sur toute la superficie labouree et sillonnee dans 

son entier ou par bandes de diverses largeurs de Gramoxone® suivie du 

traitement temoin. 

L'experience a eu lieu dans un bloc randomise avec 12 semis ou 

boutures par essence pour chacun des huit traitements repetes trois 

fois, soit un total de 288 semis ou boutures par essence. On a suivi 

de pres la survie et la croissance durant cinq ans et les donnees sur 

la survie au terme des cinq annees ont ete soumises a des tests 

d'independance au x2 tandis que les donnees sur la hauteur atteinte 
au bout de cinq annees etaient soumises 3 une analyse de variance et 

au test de signification de Tukey. 

La survie du Tilleul et du Noyer noir s'est elevee a 86% ou 

mieux pour tous les traiteraents. Le Frene blanc eC l'Erable argente 

ont eu un taux de survie significativement plus faible dans le traite 

ment temoin que dans tous les autres traitements. Toutes les boutures 

de Peuplier hybride sont raortes dans les placettes temoins et la survie 

n'a ete que de 8% dans les placettes traitees au Gramoxone®. 

La croissance en hauteur s'est averee la meilleure dans la zone 

qui avait ete labouree et sillonnee dans son entier et ensuite soumis 

a des applications de Kerb® et de Princep®. Le fait de passer le 

motoculteur ou la charrue sur les sillons d'un cote ou des cotes vers 

le milieu n'a eu aucun effet important sur la croissance, mais plus la 

bande labouree etait large, plus la croissance etait bonne. 

L'auteur recommande I1etablissement de semis de Noyer noir, de 

Frene blanc, de Tilleul et d'Erable argente et de boutures de Peuplier 

hybride sur 1'emplacement d'anciens champs du sud de l'Ontario. 
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INTRODUCTION 

The elimination or drastic reduction of broadleaf and grass 

competition is an important prerequisite to the successful establish 

ment and satisfactory early growth of aost hardwood species planted on 

former agricultural land (Lane and McCcmb 1953, Byrnes 1966, von Althen 

1971a), Many mechanical and chemical weed control treatments have 

been tested but insufficient information is available on the relative 

effectiveness of individual treatments and treatment combinations• 

Beginning in 1968 a series of experiments was carried out to compare 

the effectiveness of various site preparation and weed control treat 

ments on the survival and early growth of five hardwood species commonly 

planted in southern Ontario (von Althen 1971b, 1974, 1976). This report 

presents the 5-year results of the final experiment in this series and 

recommends site preparation and weed control treatments found to be 

suitable for the successful establishment of black walnut (Jug 

nigra t.), white ash (frczinus coneTricavji L-). basswood {Tilic. 
L.)i silver maple (Aae? saaaktzrinzan L.) and hybrid poplar plantations. 

EXPERIMENTAL AREA 

The experiment was carried out in a former field near Hornby, 

Halton County, Ontario. The soil was an imperfectly drained clay loam 

45-61 cm (18-24 in.) deep over compact clay. The pH of the plow layer 

was 6.8 and the organic matter content was 2.8%. In 1961 the field'had 
been afforested with white pine (?-lnus svrobus L.) and white spruce 

CPicsa glauaa [Moench] Voss) at a spacing of 3.7 m (12 ft) between rows. 
3y 1374 over 7Q£ of the conifers had died as a result of severe weed 

competition and stem girdling by meadow voles Q-Ecrotus penrtsylvanicus) , 
The surviving trees were 3 to 4 m tall. Ground cover consisted of a 

very dense stand of goldenrod {Solidcco sop.), wild aster (Aster spp.), 

tall buttercup (J&mwtouluB acr-ts L.), wild carrot (Demons cavoza I,".), 

rough-fruited cinquefoil (Pozeniiluz sreaza L.) and quackgrass (JLgv&nyvon 
ravens [L.] Beauv.) (Fig. 1). 

METHOD 

In the autumn of 1974 the few surviving pine and spruce trees 

were removed from approximately 1.2 ha (3 ac) of the former plantation. 

In July of the next year the area was plowed and disked and then disked 
several times more between July and September. In November 2.2 kg/ha 

(2 lb/ac) of active pronamide (4.0 Ib/ac of Kerb® 50W1) were broadcast 
over the area to eliminate the quackgrass which had survived the plowing 
and disking (rig. 2). On an adjacent area 4 ha (10 ac) in size, strips 

of different width were either plowed and disked (Fig. 3) or rototilled 
(Fig. 4) between the few surviving trees in the autumn of 1975, or else 
1.1 kg/ha (1 lb/ac) of active paraquat (2 qt/ac of Gramoxone®) were 
sprayed on the herbaceous vegetation in spring shortly before olanfne 
(Table 1). ■ 

Reference to commercial products is solely for the information of the 

reader, and does not constitute endorsement: by the Great Lakes Forest 
Research Centre. 



Table 1. Effects of site preparation and post-planting weed control on Che survival and height growth 
of planted bassuood, black walnut, white ash, and silver maple seedlings and hybrid poplar 

cuttings 5 years after planting. 
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Figure 1 

Planting site covered with dense 

stand of weeds, mainly goldenrod. 

Figure 2 

Silver maple seedlings at the 

end of the first proving 

season in the area plowed and 

disked in its entirety, and 

following broadcast applica 

tions of Kerb® and Princep® 

over the total area. 



Figure 3. Six furrows plowed from either side to the 

middle and disked. (Photographed shortly 

before planting) 

Figure 4. Rototilled strip prepared by four passes 

with the rototiller over the same area. 

(Photographed shortly before planting) 



In April of 1976 240 seedlings of white ash, silver maple and 

basswood, 1+0 seedlings of black walnut or cuttings 30 cm (12 in.) long 

of the hybrid poplar clone I 45/51 were planted in the area plowed in 

its entirety and in all strips. All seedlings were obtained from the 

St. Williams Tree Nursery of the Ontario Ministry of Natural Resources, 

while the poplar cuttings were obtained from Dr. Zsuffa of the Southern 

Research Station, Ontario Ministry of Natural Resources. All seedlings 

were machine planted while the cuttings were hand planted with a dibble. 

Spacing in the area plowed in its entirety was 3 m (10 ft) between rows 

and 1.5 m (5 ft) within rows (Fig. 2). In the strips a single row of 

trees was planted along the centre of the strips at a spacing of 1.5 m 

between trees. 

Shortly after planting, simazine was broadcast over the total 

plowed and disked area. In the strips simazine was applied in contin 
uous bands of different widths which corresponded with the widths of the 

site preparation treatments. In the control, simazine was applied in 
a continuous band 1.2 m (4 ft) wide. In all walnut plots, simazine 

was applied at a dosage of 6.7 kg/ha (6.0 lb/ac) active ingredient 

(7.5 lb/ac of Princep& SOW). In the white ash, silver maple, basswood 
and poplar plots, simazine was applied at a dosage of 3.3 kg/ha (3.0 

lb/ac) active ingredient (3.75 lb/ac of Princep® 80W). The same 
dosages were applied again to all treatments and to the control in 
April of 1977 and 1978. 

The experiment was laid out in a randomized block design with 

12 trees per plot of each of the five species. There were three 

replications for each of the eight treatments for a total of 238 plants 
per species. Survival was recorded at the end of the first, third and 

fifth growing seasons and total height was recorded shortly after 
planting and at the end of the first, third, and fifth growing seasons. 
Height growth was computed by deducting the height of the seedlings 
at time of planting from the height recorded at the end of the fifth 

growing season. The five-year survival data were subjected to chi-

square tests of independence and the five-year height growth data were 
analyzed by analysis of variance and Tukey's test of significance. 

RESULTS 

Survival of basswood and black walnut was 86% or better under 
all^ treatments with no significant differences between treatments 
(Table 1). White ash survival was significantly lower in the control 
than in all other treatments except the nine furrows plowed to one 
side. The survival of silver maple was significantly lower in the 
control than in all other treatments and was significantly lower in 

the six furrows plowed from either side to the middle than in all other 
treatments except the control. All hybrid poplar cuttings died in. the 
control plots and only 8% of the planted cuttings survived in the strips 
sprayed with Gramoxone® and Princep®. In the strips with three and six 

furrows plowed from either side to the middle, survival was reduced to 



53 and 66%, respectively. These survival rates were significantly lower 

than those for cuttings planted in strips of six and nine furrows plowed 

co one side, cuttings in che rototilled strip or cuttings in the area 

plowed in its entirety. 

Height growth of basswood, silver maple {Fig. 5 and 6) and hybrid 

poplar (Fig. 7 and 8) was significantly higher in the area which had 

been plowed in its entirety than in all strips or the control (Fig. 9), 

Height growth of black walnut (Fig. 10 and 11) and white ash (Fig. 12 

and 13) was also highest in the area plowed in its entirety but the 

growth differences were not significant between this area and several 

of the strips. The height growth of hybrid poplar was significantly 

lower in the strip treated with Gramoxone® and Princep® than in all 

other plots except the control, where there were no survivors. 

DISCUSSION 

Weed control is essential to the successful afforestation or 

former agricultural land with hardwood trees. Since all hardwood 

species of high timber value grow adequately only in deep, fertile 

soils, they must be planted on sites which also support dense stands 

of weeds and grasses. In contrast, sites with only sparse vegetation, 

which require little or no weed control, are most unlikely to be suitable 

for hardwood timber species. 

Although many mechanical and chemical site preparation and post-

planting weed control treatments are available, information is still 

lacking on their relative effectiveness, singly and in combination. A 

series of four experiments was therefore begun in 1968 to compare the 

effectiveness of the most promising treatment combinations. 

The results of the first experiment showed that white ash and 

black walnut seedlings planted on land that had been plowed and disked 

in its entirety and had received broadcast applications of Princep® 

over the total area had significantly greater height growth than seed 

lings which had been planted in the bottom of plowed furrows with 

Princep® applied to the bottom of the furrows (von Althen 1971b). 

The results of the second experiment showed that the height 

growth of black walnut seedlings was significantly greater in plowed 

strips of different width, sprayed with Princep® at corresponding 

widths, than in unplowed strips which were sprayed with Princep® 

(von Althen 1976). 

In the third experiment black walnut, basswood, white ash and 

cottonwood (Populus sop.) seedlings were planted in either plowed or 

rototilled strips of different widths with Princep® sprayed at cor 

responding widths, or on individual planting spots sprayed with 

Gramoxone® and Princep®. With few exceptions height growth of black 



Figure 5 

Silver maple seedlings 

five years after planting 

in the rototilled strip 

and following band appli 

cations of 4.1 kg/ha 

(3.75 lb/ac) of Princep® 

80W in each of the first 

three years after planting. 

Figure 6 

Silver maple seedlings five years 

after planting in the area plowed and 

disked in its entirety and following 

broadcast applications of 4.1 kg/ha 

(3.75 lb/ac) of Princep® 80W over the 

total area in each of the first three 

years after planting. 
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Figure 7 

Hybrid poplar cuttings five years 

after planting in a roLotilled strip 

and following band applications of 

4.1 kg/ha (3.75 lb/ac) of Princep® SOW 

in each of the first three years after 

planting. 

tuclj 

Figure 8 

Hybrid poplar cuttings five years 

after planting in the area plowed 

and disked in its entirety and 

following broadcast applications 

of 4.1 kg/ha (3.75 Ib/ac) of 

Princep® SOW over the total area 

in each of the first three years 

after planting. 

& 

1 ^ 
■„ -



.III 

g -1(1(1 

in 

* 2UU 

DC 

u» 

>■ 

H ' 

PUS I 

KAN TING 

wiiii i:ii;jiiKii 
nil i.i* &:i > 

Figure 

Cluwuil IfQffl 
f ithtt 'i;ilc In 

(III; .Mil:-- I " >J)d 

Hue untl 

Cciniinuaus Banil ul i3iiuccji* 17 m 

Sll flllJLI'.Vi 

I'llllV.'ll llUIII 

EUtlBI '■nil! I 

1 lie Midillu W 

Dislwd 

i 

Nine 

Id 

Due Side ami 

Pisk«d 

Band at 

2.7 in Wills 

Walnui 

Aili 

lill.ll HI 1.1 

illlll 

1 lines 

casl Uvtii 

Hie \ ,': I 

Area 

Five-year heJ^I.L yrowtl. of baaawood, black walnut, white ash and silver maple aftedlings and 

IiyhrJd poplar cuttings by sit^ preparation mid post-planting weed conLrol treatmuntii. 



10 

walnut:, basswood and white ash seedlings was significantly higher in 

the plowed or rototilled strips than on the individual planting spots. 

Height growth of cottonwood was very poor in all but the rototilled 

strips (von Althen 1976). 

The experiment described in this report is the last of this 

series and compares the effects of the most promising treatments of 

the previous experiments on the survival and growth of black walnut, 

white ash, basswood and silver maple seedlings and hybrid poplar 

cuttings. The five-year results show that plowing and disking of the 

total plantation area, followed by broadcast applications of Kerb® and 
Princep® over the total area, was by far the best treatment combination. 

Plowing of furrows to one side, or from either side to the middle to 

form a broad ridge on which the seedlings were planted, had little 

effect on either tree survival or growth. However, the number of 

furrows plowed, and therefore the width of the strip together with the 

'corresponding width of the Princep® applications, greatly affected the 

growth of most species. The wider the strip the better the growth. 

The poorest growth for all species was recorded in the control 

plots and those sprayed with Gramoxone©. Most seedlings in both treat 

ments, in addition to facing intense weed competition, suffered severe 

root damage when the planting slit reopened each year in early summer 

(von Althen 1977a). This reopening to a maximum width and depth of 

5.5 cm (2.2 in.) and 15-20 cm (6-8 in.), respectively, was caused by 

soil drying and shrinkage (Fig. 14). As a result, the newly planted 

seedlings and cuttings lost their support, leaned or fell over, 

exposing roots to drying, and to the depredations of mice. The plant 

ing split partially closed during periods of high soil moisture and 

reopened to a lesser extent each summer. However, the slit was still 

clearly visible 5 years after planting. In the plowing and disking 

treatments the slit did not reopen (Fig. 15). 

Since only combinations of site preparation and post-planting 

weed control treatments were tested in this experiment it is impossible 

to assess with certainty how much of the improved growth was due to 

site preparation and how much to post-planting weed control. However, 

a previous experiment showed that site preparation without subsequent 

weed control was unable to assure adequate seedling growth for more 

than one year because the rapid reinvasion of weeds and grasses quickly 

restored the intense competition found prior to site preparation (von 

Althen 1977b). On the other hand, post-planting weed control with 

Princep® but without prior site preparation was generally greatly 

inferior to weed control plus site preparation. Princep®, though a 

very effective pregermination herbicide, is much less effective in 

killing well established, deep-rooted weeds and grasses unless it is 

applied at dosages of 3.2 kg/ha (7.5 lb/ac) or more of active ingredient 

—dosages which injure or kill the seedlings or cuttings of most hard 

wood species. The only exception is black walnut, which is very 

resistant to injury by Princep®. 
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Figure 10 

Black walnut seedlings 

five years after plant 

ing in a strip without 

site preparation but 

following band applica 

tions of 6.7 kg/ha 

(7.5 lb/ac) of Princep© 

80W in each of the 

first three years after 

planting. 

Figure 11 

Black walnut seedlings five years 

after planting in the area plowed 

and disked in its entirety and 

following broadcast applications 

of 6.7 kg/ha (7.5 lb/ac) of 

Princep® 80U in each of the first 

three years after planting. 

COULSON M-12 

JULY 18 19 8 □ 
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Figure 12 

White ash seedlings five 

years after planting in a 

rototilled strip and fol 

lowing band applications 

of 4.1 kg/ha (3.75 lb/ac) 

of Princep® 80W in each 

of the first three years 

after planting. 

■MB 

Figure 13 

White ash seedlings five years 

after planting in the area 

plowed and disked in its entirety 

and following broadcast applica 

tions of 4.1 kg/ha (3.75 lb/ac) 

of Princep® SOW in each of the 

first three years after planting. 

IDILSDN H-IZ 

JULY 18 )980 I 

IREtlMENT 8 

PLANTED 1976 



Figure 14. Reopened planting slit in a cloy 

loam soil which received no 

mechanical site preparation. 

(Photographed in July following 

spring planting) 

Figure 15. Tightly closed planting slit 

following plowing and disking of 

the same clay loam soil shown in 

Figure 14. (Photographed in July 

following spring planting) 
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Gramoxone® proved to be of little value in controlling the 

herbaceous vegetation because it killed only the above-ground parts of 

the vegetation and most weeds and grasses quickly regrew from the 

healthy roots. A better herbicide for site preparation is the recently 

developed Roundup® (Sutton 1978, von Althen 1979a). Roundup® is a non-

selective contact herbicide which kills or injures almost all plants, 

including tree seedlings, when sprayed on the foliage. Roundup© is 

therefore most safely used before the tree seedlings are planted. When 

entering the soil, Roundup® is quickly inactivated so that planting may 

be done within days of application. 

The decision of whether to use mechanical or chemical site 

preparation depends mainly on the soil of the plantation site, the 

wishes of the owner, and the availability of manpower and equipment. 

Agricultural research has shown that, in certain soils, herbicides may 

be used as alternatives to plowing without significant reductions in 

yields of certain crops (Arnott and Clement 1966). However, the effects 

of such practices; on soil moisture, soil physical conditions, nitrate, 

and organic content are not yet fully known (Dowdell and Cannell 1975). 

In forestry, plowing and disking have been recommended for the establish 

ment of walnuts (Byrnes et al. 1975, 1978), cottonwoods (McKnight and 

Biesterfeldt 1968, Jaciw 1977) and white birch {Betula papyrifera Marsh.) 

(Bjorkbom 1972). The results of the experiment described in this report 

show that plowing and disking of the total plantation area followed by 

broadcast applications of Kerb® and Princep® produced higher growth 

than the plowing of strips which, in turn, produced higher growth 

than site preparation witli Gramoxone® or no site preparation. However, 

plowing and disking of the total plantation area, or even of strips, 

may not be feasible or desirable on planting sites which are inaccessible 

to farm equipment, are partially treed, or are subject to erosion. On 

these sites herbicides are the logical alternatives to mechanical site 

preparation. 

RECOMMENDATIONS 

On the basis of the results of this study and previous studies 

(von Althen 1971a,b, 1974, 1976, 1977), the following recommendations 

are made for the afforestation of old fields in southern Ontario with 

black walnut, white ash, basswood, silver maple, and hybrid poplar. 

A. Site preparation. 

1. Plow and disk the total plantation area in summer and 

disk several times more in autumn prior to spring 

planting. In areas with heavy quackgrass infestations, 

broadcast 2.2 kg/ha (2 lb/ac) of active pronamide (4.0 

lb/ac of Kerb® 50W) over the infested area in late 

October or early November. 
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2. On sites where plowing and disking of the total planta 

tion area are not feasible, either rototill, plow and 

disk or, in simmer of the year prior to spring planting, 

spray Roundup® in scrips at least 2.7 m wide (9 ft) 
(wider if passible). For Roundup® spraying mix 30 ml 

(1 fl oz) of Roundup® with each 4.5 L (1 gal) of water 
and wet the foliage uniformly and completely, but avoid 

runoff from the leaf surface. 

3. On sites where mechanical or chemical weed control in 

strips is not feasible, spray Roundup® in circular 

spots at least 1.2 n (4 ft) in diameter in summer before 

the next spring planting. Mix 30 ml (1 fl oz) of 

Roundup® with each 4.5 L (1 gal) of water and wet the 
foliage uniformly and completely, but avoid runoff from 
the leaf surface. 

3. Post-planting weed control. 

1. In areas where the total planting site was plowed and 

disked, broadcast Princep® Nine-T over the total area 

in the spring shortly after planting and in April of 

the second and third years after planting. For black 

walnut mix 6.6 kg/ha (6 lb/ac) of Princep® Hlne-I and 

for all other hardwood species 4.4 kg/ha (4 lb/ac) in 
200 L (45 gal) of water. 

2. On plowed and disked scrips apply Princep® Mine-T over 

the total width of the strips. Use the same dosage per 

ha sprayed as shown for the plowed and disked area. 

3. On site-prapared spots apply Princep® Sine-T over each 

spot. For the preparation of the proper fixture and 

the calibration of the sprayer, consult the Appendix. 

4. For post-planting weed control with Princep® Mine-T 
in black walnut plantations which have received no site 

preparation apply 3.0 kg/ha (7.5 lb/ac) of active 

ingredient (8.0 kg/ac of Princep® Nine-T). Do not 

apply this treatment to any other hardwood species 

because the seedlings will be seriously injured or killed 
by the recommended dosage while smaller dosages will be 
ineffective in providing adequate weed control. 
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APPENDIX 

Calculation of Herbicide Dosage cor the Spraying of 

Individual Planting Spots 

Application of che correct dosage or herbicide on individual 

planting "spots is difficult to obtain because it is influenced by each 

of the following factors: (1) concentration of che herbicide^in the 
spray mixture, (2) pressure within the spray tank, (3) size of the 

sprayed spot, (4) spray time per spot, and (5) number of spots sprayed. 

A change in any one of these factors will alter the dosage applied. 

Because the size of spray tanks, the types of nozzles and tank, 

pressures vary widely, and no two persons consistently treat the same 

number of spots of equal size with the same amount of solution, each 

person planning to spray must find his or her own rate of application 

with the equipment available. 

This is done by first deciding what size of spot should be 

treated. Then a spot of this size is marked on the ground (circle of 

4 ft (1.22 m) or any other diameter). The spray tank is filled with 

clean water and tank pressure is obtained by pumping. While some 

tanks maintain pressure through slow continuous pumping, pressure in 

other tanks is maintained by pumping at frequent intervals. The total 

amount of water in the tank is then sprayed over the marked spot in 

the same manner as one would spray different spots in the field. The 

□umber of times the narked spot is sprayed with each tankful of water 

is counted and recorded. This procedure is repeated five times to 

establish the average number of spots treated with one tank of water. 

This routine does not only determine the average number of spots treated 

per tank, but also trains the person who will do the spraying to spray 

consistently plots of the same size and for the same length of time. 

The next step is the determination of the amount of herbicide 

needed for mixing in each tank of water. This amount depends on the 

recommended dosage of herbicide per acre or hectare and the siza of 

the area covered with one tank of mixture. For example, for a recom 

mended dosage of 5.0 Ib/ac (5.5 kg/ha) of Prince?® Nine-T, if one 
tank of mixture treats 100 circular spots, each with a diameter of 

h ft (1.22 m) , the area treated with one tank is :rr2 x 100 where 
i =■ 3.14 and r « the radius of the circle. Therefore 3.14 x 22 
x 100 = 1256 sq. ft (117 sq. m). 1256 = 0.0288 ac (0.0117 ha) 

43560 

■ 2.3 oz/ac (65 g/ha) = 6 tbsp or 35 tnL/ac. 

The above calculations have been carried out for Prince?® 

Nine-T in Table A-l and for Roundup® in Table A-2 for a range of 

recommended dosages, spot sizes and number of spots treated per tank 

of mixture. 



To find the correct amount of Princep® Mine-T or Roundup® for 

mixing with one tank of water use Tables A-l and A-2 as follows: 

(1) In columns 1 or 2 find the recommended dosage per acre or 

hectare you wish to apply in your plantation. 

(2) In columns 3 or 4 find the spot size you wish to use. 

(3) In column 5 find the number of spots closest to that which 

you have established in your own tests. 

(4) In columns 6 or 7 find the number of tablespoons* or 

millilitres which must be mixed with water to obtain the correct dosage, 

*Use only plastic or metal measuring spoons or a measuring cup graduated 

in millilitres. Do not use ordinary tablespoons. 



Table A-l. Application ratas for spraying Princep® Nine-T on individual spots. 
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Table A-2. Application races for spraying Roundup® on individual spoCs 
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aL 

Sa quired 

":Jsa ^aaaucing spoons, sac ordinal"/ lableapoons. 


	Abstract

	Table of Contents

	Introduction, experimental area, method

	Table 1 - Effects of site preparation and post planting weed control on the survival and height  growth of planted basswood, black walnut, white ash, and silver maple seedlings and hybrid poplar

	Figure 1 - Planting site covered with dense stand of weeds, mainly goldenrod

	Figure 2 - Silver maple seedlings at the end of the first growing season

	Figure 3 - Six furrows plowed from either side to the middle and disked

	Figure 4 - Rototilled strip prepared by four passes with the rototiller over the same area

	Results

	Discussion

	Figure 5 - Silver maple seedlings five years after planting in the rototilled strip 
	Figure 6 - Silver maple seedlings five years after planting in the area plowed and disked 
	Figure 7 - Hybrid poplar cuttings five years after planting in a rototilled strip and following band applications of Princep

	Figure 8 - Hybrid poplar cuttings five years after planting in the area plowed and disked in its entirety and following broadcast applications of Princep

	Figure 9 - Five year height growth of basswood, black walnut, white ash and silver maple seedlings and hybrid poplar cuttings by site preparation and post planting weed control treatments 
	Figure 10 - Black walnut seedlings five years after planting in a strip without site preparation  
	Figure 11 - Black walnut seedlings five years after planting in the area plowed and disked in its entirety

	Figure 12 - White ash seedlings five years after planting in a rototilled strip and following band applications of Princep in each of the first 3 years 
	Figure 13 - White ash seedlings five years after planting in the area plowed and disked in its entirety and following broadcast applications of Princep

	Figure 14 - Reopended planting slit in a clay loam soil which received no mechanical site preparation

	figure 1 5 - Tighly closed planting slit following plowing and disking of the sam clay loam soil shown in Figure 14

	Recommendations

	Literture cited

	Appendix

	Appendix - calculation of herbicide dosage for the spraying of individual planting spots

	Table A1 - application rates for spraying Princep Nie - T on individual spots

	Tabel A2 - Applicaton rates for spraying Roundup on individual spots


