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ABSTRACT 

This report presents 5-year results of one study comparing sur 
vival and growth of unrooted cuttings of 26 hybrid poplar (Povulus spp ) 
clones, and seedlings and unrooted cuttings of cottonwood (?.' deltoide* 
Bartr.) under different intensities of weed control, as well as 3-year 
results of two studies comparing survival and growth of coctonwood when 
dirferent intensities of weed control and different types of planting ' 
stock were used. All studies were carried out in a former field located 
near Shipka, Stephan Township, Huron County, Ontario. The soil was 
^perfectly drained sandy loam, very moist in early spring as a result 
ot heavy runotf from an adjacent woodlot. 

Unrooted cuttings were planted by dibble; rooted cuttings and 
seedlings were planted by spade. Site preparation consisted of plowing 
in Study 1 and plowing and disking of the total area in Studies 2 and 3 
Weed control treatments were applied in each of the first three years 
arter planting. J 

7 9 i ,Si^zine.aPPlied shortly after planting at dosages of more than 
2.2 kg/ha or active ingredient inhibited the rooting of cuttings of 
cottcnwood and most hybrid poplar clones and reduced survival of cotton-

Inlt letdl"SS"1 Resistan" to simazine injury by unrooted cuttings of 
™ hC hZtl±d P°PlaVl0neS and co"°™°°d ^ttings and seedlings increased 
with years since planting. Applications of 4.5 kg/ha of simazine in 
spring of the second year and 4.5 or 6.6 kg/ha of simazine in spring of 
tne third year caused no injury to the young trees. 

f. ^ f^' 5 y6arS aftEr Plancin§> varied widelv between 
hybrid poplar clones and between the clones and cottonwood 

seedlings and cuttings. All clones and the cottonwood seedlings and 
cuttings were rated according to their 5-year survival, height, and 
diameter and were ranked in order of performance. •»«-.«» 

Rooted cuttings and seedlings of cottonwood survived and Rr=w 
.igniricantiy better than unrooted cuttings or the stems of decapitated 
rooted cuttings and seedlings planted as whips. Decapitation of rooted 

arid SSST y ^ Plan^g ^ ̂ ^ ̂  on 3-



RESUME 

Ce rapport presence las resultats en 5 ans d'une etude de compa-

ralson de la survie et de la croissance des boutrures non racinees de 26 

clones de peupliers hybrides (Poviilus spp.) et des semis et boutures non 

racinees du Hard (P. deltoides Bartr.) traites a differents niveaux de 

desherbage, ainsi que les resultats en 3 ans de deux autres etudes de 

comparaison de la survie et de la croissance du liard lorsque differents 

niveaux de desherbage et types de semis etaient utilises, Toutes ces 

etudes ont ete effectuees dans un ancien champ situe pres de Shipka, 

Township de Stephan, Comte de Huron (Ontario). Le sol de ce champ etait 

un loam sablonneux iraparfaitement draine, tres humide au debut du printemps 

a cause d'un ecoulement d'eau provenant d'un boise limitrophe. 

Les boutures non racinees ont ete plantees au baton et les boutures 

racinees et les semis a la beche. La preparation du terrain a consiste a 

labourer le site de I1 etude 1 et a labourer puis a passer a la charrue a 

disques ceux des etudes 2 et 3. Les traitements de desherbage ont ete 

adrainistres a chacune des trois premieres annees consecutives a la 

plantation. 

Administree peu apres la plantation a des doses superieures a 

2.2 kg/ha d1ingredient actif, la simazine a inhibe le racinement des 

boutures du liard et de la plupart des clones de peupliers hybrides et 

reduit la survie des semis du liard. La resistance des boutures non 

racinees de la plupart des clones de peupliers hybrides ainsi que des 

boutures et semis du liard aux mefaits de la s±mazine s'esC renforcee au 

fil des annees subsequences a la plantation. Des doses de 4.5 kg/ha de 

simazine administrees au debut du printemps de la seconde annee et de 

4.5 ou 6,6 kg/ha de simazine au printemps de la troisieme annee n'ont 

fait aucun mal aux jeunes arbres. 

La hauteur ec le diametre raesurees 5 ans apres la plantacion 

variaient considerablement entre les diffsrents clones de peupliers 

hybrides et entre les clones et les semis eC boutures du liard. Tous 

les clones et tous les semis et boutures du liard ont ete evalues en 

fonction de leur survie, hauteur et diametre a 5 ans puis classes selon 

leur ordre de performance. 

La survie et la croissance des boutures racinees et semis du 

liard ont ete significativement meilleures que celles des boutures racinees 

ou des tiges des boutures eteCses racinees et des semis plantes comme 

fouets. L'etetage des boutures racinees et des semis peu apres la plan 

tation n'a eu que peu d'effet sur la survie et la croissance a 3 ans. 



frontispiece 

a) Five-year-old hybrid poplar 

of clone D22. 

b) Three-year-old cottonwood poplar 

planted as unrooted cutting. 
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INTRODUCTION 

Very few poplar plantations have been established in south 
western Ontario. There are several reasons for this. In Che first 
place, mosc planting sices Chat were available in the past were rel 
atively fertile and it was deemed more profitable to plant uoland 
hardwoods or conifers. In the second place, few industries were 
interested in poplar lumber or pulpwood, nor were they equipped to 

utilize tnem Further, during the lasc decade, farming in southwestern 
Ontario has become increasingly more profitable with the result that 
formerly abandoned fields, which were available for afforestation, are 
now being rarmed. With few exceptions the only planting sices still 
available are slopes or imperfectly drained areas too sceep or too wet 
for profitable farming. While che slopes will generally supoorc planta 
tions a* upland hardwoods or conifers, poplars appear to be best for 
arroresting imperrectly drained sices. 

Beginning in 1976 a series of experiments was carried out to 
determine the suitability of hybrid poplar (Papulus gPP.) ciones and 
cottonwood (?. deludes Bartr.) seedlings and cuttings for afforesting 
imperrectly drained, abandoned agricultural land in southwestern Ontario. 
This report presents the 5-year results of one study which compared Che 
survival and growth of 26 hybrid poplar clones and cottonwood seedlings 
and cuttings subjected to different intensities of weed control and the 
-year results of two studies which compare che survival and growth of 

f™T?f SubjeCted tO diff"ent intensities of weed control and erown 
from different types of planting stock. ~ 

AREA 

a, „ lhB e^erlniental site was a former field located near Shipka 
Stephan Township, Huron County, Ontario. The soil was irn^feccly 
drained sanay loam over clay till at a depth of 40 to 60 cm. The pH 

°nr P^11«yeE WaS '■" and °rganic raaCter ""^ was 3.6%. The 
Ontario Soil Survey (Hoffman et al. 1952) classifies the soils as 

ZllT 2ban WhiCh 1S CHe ^^«tly drained me.ber of the 



METHOD 

Study 1 

Following the harvest of a corn crop the experimental area was 

plowed in the autumn of 1975. In April of 1976 unrooted cuttings, each 

25 cm long, of 26 hybrid poplar clones, unrooted cottonwood cuttings, 

each 30 cm long, and 2+0 cottonwood seedlings with stems averaging 

60 cm in length were planted by dibble and spade, respectively at a 

spacing of 3 x 3 ra. 

Treatments consisted of: 

1. Rototilling between trees four times per summer in each of the 

first 3 years after planting. 

2. Broadcast applications of 2.2 kg/ha of active simazine shortly after 

planting and in April of years 2 and 3. 

3. One broadcast application of 2.2 kg/ha of active simazine shortly 

after planting and broadcast applications of 4.5 kg/ha of active 

simazine in April of years 2 and 3. 

4. Broadcasr applications of 4.5 kg/ha of active simazine shortly 

after planting and in April of years 2 and 3. 

5. One broadcast application of 2.2 kg/ha of active simazine shortly 

after planting and broadcast applications or 4.5 kg/ha and 6.6 kg/ha 

of active simazine in April of years 2 and 3, respectively. 

No untreated plots were established because previous experiments 

had shown that few cuttings or seedlings survived or grew well without 

some type o£ weed control (Kennedy 1975, von Althen 1979a). 

All hybrid poplar cuttings were supplied by A. Zsuffa on the 

Ontario Ministry of Natural Resources while the cottonwood cuttings 

and seedlings were supplied by the St. Williams nursery of the Ontario 

Ministry of Natural Resources. 

The experiment was laid out in randomized block arrangement 

with four cuttings of each of 26 hybrid poplar clones (Appendix) and 

four cuttings and four seedlings of cottonwood in each of four treat 

ments. Because of a shortage of planting stock, treatment 5 contained 

four cuttings of each of 10 hybrid poplar clones plus four cuttings and 

four seedlings of cottonwood. There were three replications, for a 

total of 48 cuttings per clone, planted in four treatments, and 60 

cuttings per clone and 60 cuttings and 60 seedlings of cottonwood, 

planted in five treatments. 



Effectiveness of weed control treatments was assessed by 
ocular estimate in June and August of each year. 

Survival and height were recorded in the autumn of the first 
year after planting and survival, height and breast height diameter 

were recorded in the autumn of the fifth year after planting. Survival 

data were subjected to chi-square tests of independence and the 5-year 
height and diameter data to analysis of variance and Tukey's tests of 
significance. 

Study 2 

The experiment was carried out in the same field as Study 1. 

The experimental area was plowed in the autumn of 1975 and disked 

several times during the summer of 1976. In April 1977 unrooted 

cottonwood cuttings, each 30 cm long, and 2 + 0 cottonwood seedlings 

with an average stem length of 90 cm were planted by dibble and spade, 
respectively, at a spacing of 3 m between rows and 1.5 m within rows. 

Treatments consisted of: 

1. Rototilling between rows four times per year for the first 3 
years after planting. 

2. Rototilling between rows four times during the summer of the 
first year and broadcast applications of 2.2 kg/ha of active 
simazine in April of years 2 and 3, 

3. Rototilling between rows four times during the summer of the first 
year and broadcast applications of 3.3 kg/ha of active simazine in 
April of years 2 and 3. 

4. Broadcast applications of 2.2 kg/ha of active simazine shortly 
after planting and in April of years 2 and 3. 

5. One broadcast application of 2.2 kg/ha of active simazine shortly 
after planting and applications of 3.3 kg/ha of active simazine 
in April of years 2 and 3. 

6. Broadcast applications of 3.3 kg/ha of active simazine shortly 
after planting and in April of years 2 and 3. 

All cuttings and seedlings were supplied by the St. Williams 
nursery of the Ontario Ministry of Natural Resources. 

The experiment was laid out in randomized block arrangement 
with 15 cuttings and seedlings per treatment. Each treatment°was 
replicated four times for a total of 60 cuttings and seedlings. 



Effectiveness of weed control treatments was assessed by ocular 
estimate in June and August of each year. 

Survival and height were recorded in the autumn of the first 

and third year after planting. Third year survival data were subjected 

to chi-square cests of independence and the third year height data co 

analysis of variance and Tukey's tests of significance. 

Study 3 

The experiment was carried out in the same field as studies 1 

and 2. The experimental area was plowed in the autumn of 1975 and 

disked several times during the summers of 1976 and 1977. In April 

1978 unrooted cottonwood cuttings were planted by dibble and rooted 

cottonwood cuttings and 2+0 seedlings were planted by spade. Within 

hours after planting the stems of half of the rooted cuttings and 

seedlings were cut at a height of 2.5 cm above ground. The cut stems 

were then planted by dibble at a depth of 30 cm. Spacing was 3 m 

between rows and 1.5 m within rows. 

Treatments consisted of: 

1. Planting of rooted cuttings with average stem lengths of 80 cm. 

2. Planting of rooted cuttings and decapitation of the stems, shortly 
after planting, at a height of 2.5 cm above ground. 

3. Planting of the cut stems of the rooted cuttings at a depth of 30 cm. 

4. Planting of 2 + 0 seedlings with average stem lengths of 60 cm. 

5. Planting of 2 + 0 seedlings and decapitation of the stems, shortly 
after planting, at a height of 2.5 cm above ground. 

6. Planting the cut stems of the 2+0 seedlings at a depth of 30 cm. 

7. Planting unrooted cuttings 30 cm long. 

All cuttings and seedlings were supplied by the St. Williams 

nursery of the Ontario Ministry of Natural Resources. 

The experiment was laid out in randomized block arrangement 

with 12 trees per treatment. Each treatment was replicated six times 
for a total of 72 trees per planting stock type. 

Weed control consisted of rototilling between rows four times 

per summer in each of the first 2 years after planting and one broad 

cast application of 4.5 kg/ha of active simazine in April of the third 
year after planting. 



Survival and height were recorded in che autumn of chs Eirst 
ana tmrd years alter planning. Survival data ware subiected to chi-
square tests or independence and height data to analysis of variant 
and Tukey's Cases of independence. 

RESULTS 

tudy 1 

the -~, *TCUiirig-ln "? dir2Ctians fou" Claas per year in each of 
the flraC3 years artar planting provided good veed control escape 
cor a cuxrer or approximately 60 x 60 cm around each tree ("ab^'l) 

A dense weed cover developed in this area and competed vigorousl gsl with 
™-n 7ear3- Thereaftar, the shade of the 
crowns suppressec vigorous weed growth. 

-he h,^ vacations of 2.2 kg/ha of active simazine in each of 
Che Eirat 3 years arter planting delayed establishment of a dense weed 
cover out were unable to prevent serious compeci- S 

rrom 

L.) la the second and later years. 

planting and 4,3 kg/ha in April of the second and third ^roin-
provided 60% weed control durino r'oo pi*b+ i . ■ ^«« " 3 
_, - , WA "ui—ig cr.e li.sc J years anc 30% cont-
the rourtn year. ^^ 

Annual applications of i.5 kg/ha of active simaslx 
the estaolianment of only scattered patches of quackgrass", i -
tnistle and milkweed. Following discontinuation of the wee- c 
traatments after the third year, the invasion of weeds a ' 
slower ta cnese than la the rototilled olots. 

Average survival of all clones and the ccctonvood seedlings 
and cutcings was significantly lower in treatment 4 than in aU other 
treatments (Table 2). With the exception of clones D37 and DJacli" 
ana the cottonwooa cuttings, average survival o^ sU War^d oooia— 
and the cottonweeds was 70% or better. Within individualClones and 
the cottonwoods, treatments significantly affected the surviva" o^ 
only clones DN30, DJacl4, DTacl and I-65A. The main cause of mor 
tality or ail clones and the cottor.wocd cuttings was their inability 
to root. Once the trees were rooted, very few died between the Clrsc 
and ruth years. 



Table 1, Eff of weed control 
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Table 2. First- and fifth-year survival of hybrid poplar cuttings ami cottonwood aeedlisga and 
Cuttings by weed control treatments. 
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Average height of all clones and cottonwoods planted in four 

treatments was significantly lower in treatment 3 than in the other 

treatments (Table 3). Within the 10 clones and Che cottonwoods planted 
in five treatments, average height was significantly lower in treatment 

5 than in treatments 1, 2 and 4. Within individual clones and the 

cottonwoods, treatments significantly affected the DBH of only clone 

D70 and the cottonwood cuttings. 

Study 2 

Rototilling four times per year between rows in each of the 

first 3 years after planting provided at least 80% weed control (Table 

1). Weeds started to grow within the rows, but since the trees were 
spaced only 1.5 m apart, crown closure during the second year eliminated 

most of the competition. Rototilling four times per year between rows 

in the first year after planting, followed by simazine applications of 

either 2.2 or 3.3 kg/ha in years 2 and 3, provided acceptable weed 

control. The 3.3 kg/ha dosage provided noticeably better weed control 

than the 2.2 kg/ha dosage. Annual applications of 2.2 kg/ha of simazine 

were insufficient Co prevent the establishment of a dense cover of 

mainly quackgrass and milkweed. Applications of 2.2 kg/ha of simazine 

in year 1 and 3.3 kg/ha in years 2 and 3 provided slightly better weed 

control than applications of 2.2 kg/ha of simazine. However, the quack 

grass which became established in the first year was not eradicated nor 

was its growth greatly inhibited by applications of 3,3 kg/ha of simazine 

in^years 2 and 3. Annual applications of 3.3 kg/ha of simazine provided 
60% weed control in each year of application. 

Weed control treatments had no effect on either survival or 

height of cottonwood cuttings (Table 4). Seedling survival was signif 

icantly greater than survival of cuttings in five out of six treatments. 

Average survival of seedlings was significantly greater in treatment 2 

following rototilling during the first year and applications of 2.2 kg/ha 
of simazine in the second and third years after planting than in all 

other treatments. Annual applications of 3.3 kg/ha of simazine in each 

of the first 3 years after planting (treatment 6) significantly reduced 
seedling survival. 

Seedlings were significantly taller in all treatments where 

the soil had been rototilled for at least one year than in treaCments 

4 and 5, which had received only chemical weed control. There was no 

significant difference in height, 3 years after planting, between 

cuttings and seedlings, despite a 90 cm height advantage of the seedlings 
at time of planting. 



Table 3. l-'ive-yaar heighe and D11H or hybrid pupJar cutting ™4 eattonwood eeedXin&a a»d cutting 
by weed conLrol treatments. 
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Table 4. Thrse-year survival -and height of cottonwood cuttings 

and seedlings by -seed control treataiencs. 

Survival (*) 
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for =ucii=?s and iaadlinSs aaparanaiy, e?uca«ac : 
i ( cly (p ^ 0.05) 

the average first-year survival of the rooted castings and ' r 0 
seedlings with stems intact or vinh stems decapitated shortly afcar 
planting »aa significantly spacer than the average survival'of unrooted 
cuttings or planted seems of the decapicated rooted cuttings and seed 
lings (Table 5). Survival of cue stems of :he 2 4- 0 seedlings (credent 
6? was slgniflcancly greater than that of unrooted cuttings (creacaent 7) 
or cne cue stems or the rooted cuttings (treatment 3). Average survival 

of unrooced cuttings (craatment 7) «aa significantly greater than that 
oc ~he cut scams of the rooted cuttings (treatment 3). There vas no 
significant difference between first- and third-year survival of any of 
the d^nerenc types of scock planted. 

Three years after planting no significant difference was found 
in average nelghc between rooted cuttings (treatment 1) and 2 - 0 
seedlings which had been planted with their tops incacc (treatment 4) 
ana those that had been decapicated shortly after planting (treatment 5). 
Total tieighC of unrooced cuttings (treatment 7) was significantly lower, 
3 years ai.er planting, than Chan of rooted cuctings (treatment 1) and 
seedlings vith stems (treatment i) and the planted scams cut from the 

seedlings (treatment 6) and rooted cuttings (treatment 3). 3awsmsr 



Table 5. 
First- and chird-year survival and third-year twlnfat of 
cottonwood rooted and unrooted cuttings, 2 + 0 s 

SS"f di * CUtttog, and 2 + 

succl^a WiffiSi 3cs.es 30 c 

:.-- Wl ibcvs a8 jrsund 

T-a:a ira -aans af " 

15) 

- ;raas 

DISCUSSION 

therefore eS sfdiskias o Li 
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Polyethylene mulch has been tested as an alternative to mechan 

ical weed control. Bowersox and Ward (1970) found that during periods 

of average rainfall the mulched trees had lower mortality and greater 

shoot growth. However, during a season of prolonged drought the 

polyethylene film hindered the recharge of soil moisture by light rain 

falls, nullifying the earlier growth advantage. Although establishment 

success with polyethylene mulch may equal or exceed that achieved by 

mechanical weed control, the material is expensive and its application 

is labor-intensive. 

The recent development of a wide selection of herbicides 

increases the potential for economical weed control. Before the 

widespread use of herbicides can be recommended, however, the tolerance 

of individual poplar species and clones to different herbicides and 

dosages must be established. 

Simazine is one of the more promising herbicides because it 

has proven very effective in the control of weed competition in 

upland hardwood plantations (von Althen 1976, 1979a). It has also 

been tested for weed control in poplar plantations but results obtained 

have varied widely. Cunningham and Sowers (1965) stated that simazine 

was no substitute for cultivation in hybrid poplar plantations because 

application rates of 2.2 kg/ha or more greatly reduced the survival of 

hybrid poplar clones. Martin and Carter (1966) found good growth and 

survival of cottonwood cuttings following application of up to 13,5 kg 

of simazine per ha. Geyer (1974) reported that 1.1 kg of simaaine 

sprayed in 61-cm-wide strips on a sandy loam soil killed nearly 75% 

of planted 1+0 cottonwood seedlings. Dickman ec al. (1977) found 

that simazine applications up to 4.5 kg/ha did not reduce the survival 

of unrooted poplar cuttings planted 3 weeks after the siraazine had 

been applied. Netzer and Noste (L978) applied simazine at dosages of 

2.2-6.7 kg/ha on a nursery site, a sod site, and a clearcut site. 

Unrooted poplar cuttings or cuttings prerooted in styrofoam blocks 

were planted 5 days after the simazine applications. Following the 

2.2 kg/ha application, second-year survival was 77, 29, and 63%, 

respectively, in the nursery, the sod and the clearcut. The application 

of 6.7 kg/ha of simazine reduced 2-year survival to 38, 8, and 17%, 

respectively, in the nursery, the sod, and the clearcut. 

In comparing survival of unrooted cuttings of different hybrid 

poplar clones, I found that susceptibility to simazine injury varied 

widely between clones (von Althen 1979a) . While cuttings of some clones 

failed to root following application of 2.2 kg/ha of simazine, other 

clones had near perfect survival following application of 4.5 kg/ha. 

The survival figures in Table 2 show that 4.5 kg/ha of simazine, 

applied shortly after planting, greatly reduced survival of unrooted 

cuttings of cottonwood and many hybrid poplar clones. The main cause 

of mortality was failure of the cuttings to root rather than failure 

to survive after rooting. When 4.5 kg/ha of siroazine were applied in 
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Che second or third years after planting, survival was not affected 
Also, the first-year survival of the 2 + 0 cottonwood seedlings was 
much higher than that of unrooted cottonwood cuttings. This indicates 
that resistance of cottonwood and hybrid poplar cuttings to simazine 
injury increases with years since planting. In Study 1 the mean 

survival of all hybrid poplar cuttings and cottonwood cuttings and 
seedlings was significantly reduced by applying 4.5 kg/ha o£ simazine 
shortly after planting. However, significant differences in survival 
or individual clones between the 4.5 kg/ha application shortly after 
planting and the rototilling treatment occurred only in clones DN30 
DJacl4 and I-65A. The reason for the lack of statistically signi?-' 
icant dirferences is believed to be the small number of cuttings 
planted and the small number of replications per treatment. More trees 
per treatment and more replications would probably have identified more 

clones with statistically significant differences in survival between 
the rototilling treatment and the 4.5 kg/ha application of simazine 
shortly alter planting. While clones like 063, DN17 and DN23 showed 
high resistance to simazine injury, it appears advisable to limit 
applications of simazine at time of planting to 2.2 kg/ha in all 
plantings except where planting is restricted to clones with proven 
resistance to simazine injury. On sites requiring dosages of more than 

i*t kg/ha of simazine to control weeds, mortality may be reduced by 

applying simazine several weeks prior to planting or by planting 
rooted cuttings or seedlings rather than unrooted cuttings. 

Although 5-year height and diameter of individual clones and 
cottonwood seedlings and cuttings varied widely between treatments 
mean height and diameter of all clones and cottonwood seedlings ana 
cuttings were very similar for all treatments. Greatest mean height 

and diameter were recorded in treatment 4, in which 4.5 kg/ha of simazine 
were applied in 3 successive years. This was the treatment with the 

best weed control, but the lowest mean survival. The significantly 
lower mean height and diameter in treatment 3 cannoc be explained ' 
since weed control in this treatment was superior to that in treatment 
2, and according to the established trend, this should have resulted 
m greater mean height and diameter. 

One of the objectives of this study was to determine the 
suitability or individual hybrid poplar clones and cottonwood seedlings 
and cuttings for the afforestation of imperfectly drained s^'tes in 
southwestern Ontario. Since different clones have different growth 
characteristics, i.e., some grow tall, others short, some have large 
otners small diameters, some root and survive well, others root or ' 

survive poorly, no single characteristic can be used to evaluate 

growth properly. Hybrid poplar clones and cottonwood seedlings and 
cuttings or treatments 1 to 3 (total of 36 trees per clone and cotton-
wooa age class) were therefore rated according to two indices The 
first index evaluated clones and cottonuoods according to the formula: 
DBH x ht where diameter at breast height is expressed in centimetres 
and height is expressed in metres. The second index evaluated clones 
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and cottonwoods according to Che formula DBH2 x ht x survival where 
100 

diameter at breast height and height are expressed in centimetres and 

metres, respectively, and survival is expressed in percent. Table 6 

lists all clones and the cottonwood seedlings and cuttings in decreasing 

order of performance. It should be noted that there is little difference 

in the ranking between the two indices. For example, the 10 highest 

ranked clones and cottonwood seedlings according to Index 1 are also 

represented in the first 11 rankings according to Index 2. While 

these index figures represent no absolute values in volume or growth, 

they nevertheless show that there are important differences in survival 

and growth among clones, cottonwoods, and cottonwood seedlings and 

When the first-year results of Study 1 indicated significant 

differences in survival of cottonwood seedlings and cuttings, an 

additional experiment was established to determine the effects of 

mechanical and chemical weed control treatments on the survival and 

growth of cottonwood seedlings and cuttings. Three-year results of 

this study (Table 4) show that 2+0 seedlings survived significantly 

better than unrooted cuttings. The main reason for this was the poor 

rooting of the cuttings. While weed control treatments had no signif 

icant effect on the survival of the cuttings, seedling survival was 

reduced by annual application of 3.3 kg/ha of simazine. However, the 

good weed control obtained by this treatment improved seedling height. 

Roto tilling for the first 3 years after planting produced the best 

seedling height but even rototilling during only the first year 

followed by simazine applications improved the 3-year height of the 

seedlings more than did chemical weed control alone. There was no 

significant difference in total height between cuttings and seedlings 

3 years after planting. However, since the seedlings had an average 

height of 90 cm at time of planting, the 3-year height growth of the 

cuttings was superior to that of the seedlings. 

When the preliminary results of studies 1 and 2 revealed that 

cottonwood seedlings survived and grew as well as or better than 

cottonwood cuttings or the cuttings of many hybrid poplar clones, a 

study was begun to determine and compare the survival and growth of 

different types of cottonwood planting stock. 3ull and Putnam (1941) 

and Maisenhelder and McKnight (1968) reported that cottonwood seedlings 

survived better than cuttings when planted on low sites which were 

subject to flooding. However, few plantations have been established 

with seedlings. In the study reported here, failure to root: resulted 

in significantly lower survival of unrooted cuttings and rooted 

cuttings with stems cut than of seedlings and rooted cuttings with 

stems not cut (Table 5). Differences in survival between cut stems of 

rooted cuttings and seedlings as well as the difference in survival 

between cut stems and unrooted cuttings cannot be explained. Decapita 

tion oi seedlings and root cuttings had no effect on survival or on 
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of more Chan 2.2 kg/ha of active simazine are generally required for 

effective weed control, but such doses may injure newly planted cuttings 

of cottonwood and many hybrid clones. It therefore appears advisable 

to apply simazine only in the second and later years after planting. 

Weed competition during the first year may be controlled by mechanical 

treatments, by the directed spray of glyphosate, or by the application 

of new herbicides after they have been proven not to harm the newly 

planted poplar cuttings. 

Height and diameter, 5 years after planting, varied widely 

between individual hybrid poplar clones, between clones and cottonwoods 

and between cottonwood seedlings and cuttings. To obtain the highest 

possible yield from a given site it is therefore imperative to plant 

only clones which have grown well on similar sites. 
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Origin of clones used in Study 1 
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p. 

P. 

P. 

Origin 

P. 

P. 

P. 

p, 

P. 

x euramericana cv. "Allenstein" 

x euramericana cv. "Baden 431" 
x euramericana cv 

x euramericana cv 

x eurameriaana cv 

x ettrameipiaczna cv 

"Gelrica" 

"Robusta, Germany" 

"Regeneraca Batard d'Hauterive" 
"RobusCa, France" 

x euramsriaana cv. "tardif de Champagne" 
x suramerioana (Dode) Guinier 

x suvamevicana el. "Blanc de Pocou", France 
x eiirmevioana cv. "1-61/59" 

x eKramer-ica^a cv. "Jacometti 78B" 

"1-262" 

1-106/56" 

"Canada Blanc", Frande 
"Negrito de Granada" 

"NE-238", Schreiner 

x euramericana cv 

x euramericana cv 

x euramericana cl 

x euramericana cv 

x eurameriaana cv , eine 

aeUozas3 el. D37, Wencworth, Ontario 
dsltcides cl 

deltoides cl 
•lioides cl 

D38, Belleville, Ontario 

F10, Manitoba 

44, Indiana, U.S.A. 

deltoides cl. 138, Illinois, U.S.A. 
deZio&ies cl. "NE-32", Schreiner 

deiioides W x Jaakii 1, d. "DJacl4", Maple, Ontario 
x euramerzcana cl. 1-214", Italy 

x auramerioana cv. "I-65A" 

camscens (Ait.) Sm. cl. Ingolstadt 9b, H, Germany 

Labelled 

DM1 

DN2 

DNS 

DN10 

DN16 

DN17 

DNia 

1-45/51 

DN19 

DN20 

DN21 

DN22 

DN23 

DM30 

DN31 

DN38 

DN37 

DM38 

D52 

D68 

D70 

DTacl 

DJacl4 

1-214 

1-6 5A 

C147 
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