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ABSTRACT 

Fifth-year field performance results are reported from five chemical 
site preparation experiments with black spruce (Picea mar ana [Mi 1? 
B.S.P.) in boreal Ontario. Productive upland sites with silty clay to Jilt 
loam soils were selected for experimentation. Chemical site preparat on 
Jith hexazmone applied at several dosages was investigated. Hexaz!none as 
Velpar®L spray was applied in the spring after snowmelt. Two stock types 
1'A + Vk transplants and FH408 Japanese paperpots, were planted ud \n ,' 
weeks after chemical site preparation andalso'about one year after chL ca 
Site Reparation In all about 9,000 seedlings vere'studie a" ag 
fifth-year total height and stem diameter of transplants and paperpots lire 
significantly ^proved by the application of hexazinone at abound lit 
active ingredient (a.i.) per ha. Both stock types were safely planted up to 
four weeks after chemical site preparation at maximum dosages of about 2 k^ 
a.i. per ha. At higher dosages, damage was greater among containerized than 
among transplant stock. Uhen planting was delayed by about one year both 

f ne tSurer^r^ PlantSd at aU d°SagGS StUd^d" On 'd-m ired soils, chemical ,uP n,-Bnar, ,,t,u hexa2inone at 2 kg a i 

RESUHE 

du rendement en conditions reelles aui se 

HISS s CSS 
du terrain avec 1'hexazinone a diverses doses. On a appliqul ce 
pulverisation Velpar® L, au printemps apres la fonte les neiges 
on a plante deux types de plants, en contenants de carton f !'l^et fE 
japonais, jusqu'a quatre semaines apres le traitement, ainsi qu'au bout 2'un 
an enV1ron. En tout on a suivi 9 000 plants. On a consta e'que la moyenne 
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INTRODUCTION 

IIPsi:Sy?if§ 

MATERIALS AND METHODS 

Experimental Sites 

Details are provided in Table 1. 



Table 1. Description of the study areas. 

navidsm 

Shannan «•«' 

«-«' 

79*52' 

Boreal Soil 

forest region texture 

(Saction) class 

Hissinaibi- deep silt 

Cabonga [B.7> loam 

*isSinaibi-

Cabonga (0* 

deep 

cUy 

<B.4} 

43^35- TS-S2 

Itorth.ni Cl.y shallow 

(B.4j sandy clay 

loeon to deep 

clay loan 

silty 

l*an length of Mean data H«n date Mean annual 

>«ing season of last of first precip. 

spuing 

growing 

frostC fall frostC Ccm) 

162 

162 

ISO 

160 

Horthatn 

Clay Bait 

after Bowa 1972 

after Anon, 1985 

aftec Chaproan and Thonias I960 

No. o£ days vith nean daily t«.hperatures above 5.6°C 

15 JunS 

15 June 

S June 

8 Juna 

8 June 

2 Sept. 

2 Sept. 

7 Sept. 

1 Sept. 

7 Sept. 

76.2 

76,2 

7B.7 

78.7 

7B.7 
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Site Histories 

Severe: T^Zt I^f J Z&g %? f 
Because the treatment vas ineffective the^r., ? aCld Per ha" 

lipiilli 

tal site 
sss: 

spruce outplants SurW thl first 
Joint grass, red raspberry, "ewe d 
mountain Mple, „!!!„„ S'l, .p™ 

COn"Jetl"S «"> *e black 

°a"ada blUe 

were Tn S 
This site was c L „ „ ' 
and white birch, were Mid f 

S""d °" ^P^imental site 5. 

l 

by scuffing with their boots The Iain Z 
first five growing seasons were noddin » o 
touch-me-not (Impatiens capensis Heerb ) 
beaked ha2el (Coryius cornuL »arsh!):band tawing 

plantin« 
r,1" dUrig the lasPbe«y, spotted 
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Chemical Site Preparation 

however, 

f 
10 times this 

were 

S^£tesrt SSf.- HUleoH-ite deposit 0, ™ove.ent of the herbi 
cide with either aerial or ground application. 

Table 2. Herbicide treatments applied. 

Total spray Spray Travel Swath 

a pressure apsod «idth 

(KPa) (km/hr) (ml 
Application equipment 

3 

and 

4 

0.0, 1.1, 

2.2, and 4.5 

0.0, X.0, 

skidder equipped with ground 

sprayer and Boom Jet 5880-

OC20 bootless nozzle cluster 

15 May 1980 rotary-«ing aircraft equipped 

with 24 D-"J nozzles, on a 

skid-mounted boom, oriented 

back 45°C below horizontal 

E)™ 3__ rotary-wing aircraft equipped 

2.0, and 4.0 30 April 1981 with 30 6508 flat fan nozzle, 

EKpi 4 on a skid-mounted boom, 

1 Hay 1981 oriented back 45° below 

horizontal 

0.0, 2.0, 

and 4.0 

31 nay 1982 rotary-wing aircraft equipped 

with 29 6508 flat fan nozzles, 

on a Ekid-mounted boom, 

oriented straight back 

39 

35 

35 

275 

210 

240 

200 

2.6 15 

IS 

89 15 

water and chemical combined 



- 5 -

Figure 1. Application of he^inone to experimental block with rotary^ 

Figure 2. 

ESS r LSr 
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Table 4. Experimental design. 

Si2e of main 

Experi- treatment blocks 
ment (m) 

30.5 x 61 (4.5 and 

9.0 kg ai/ha rates) 

15.2 x 61 

(0.0 kg ai/ha rate) 

2 80x 250 

3 and 4 75 x 278 

5 75 x 267 

No. of treatment 

blocks per 

application rate 

1 

1 

Planting 

date 

1979 

1979 

1980 

1981 

1982a 

1982 

1983 

(fo. of seedling 

subplots per 

treatment block 

5 

5 

3 

2 

2 

No. of 

seedlings 

planted per 

subplot 

25 

13 

50 

50 

25 

25 

25 

Data Analysis 

analogous to the rate of on a 

-

" 

RGR5 = 
In (height at T5) - In (height at Tl) 

T5 -

= ' = 



logical response 

i 
growth over a 

period-

- 8 -

a 

» ■ 

f 
from the 

i 
of the 

;;.::;.:?,.^,;::;;; 

(b) 

160 

140 ■ 

120 -

.-100 -

| BO 

x 60 

40 

20 

■o- TREATMENT 1 

TREATMENT 4 

6 

5" 

o. 

3" 

« 2 

-n- TREATMENT 1 

TREATMENT 4 

0 1 

Years from planting 

Figure 3, 

fotal height against time, (b) progression of the natural logar 
ithm of total height against time. 

first to the end of the 
season. 

:s:;;r,r;,.:s:: 
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RESULTS 

Experiment 1 

after 
« 

4.5 and 9.0 kg a.i. per ha L'tmen.s thaforX "^ ̂ ^ f°r the 
Since the transplant stock in exulrZLl i ?■ nonche^cal treatment. 
Planting and was presumed o vary i nL in'nh ^ 4? Sl2e at tlme of 
RGR5 values can be interpreted lo Lan h,f Jh P^slol°glcal status, higher 

Table 5. 

transplant stock and FH408 Japanese paperpo'ts! 

SEock type/year planted 

Numbers followed by the same Wta- f " 
significantly differed at Z ̂S^l ̂ L?& sarae ***<* «W», are not b |ifv5 1Cantlr different at the p M 0.05 level 

- mean relative^g^wth^-a't'e 7SS'hS2;^OUtpI(llltilI« year 5 g tG (Cotal he%ht) per annum from year 1 to 
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Average fifth-year survival for 

chemical site P»par.tl«; averaged Btt, „££—^^Total h.igbt 
means was significant. Nevertheless, a 9 Q k lt per ha treat-
after ave growing seasons were significant Ihe g^ kga.i. per ha 

.ent resulted in the _ ^t^^f batmen t were shortest. RGR5 was 
treatment. The Jr®^ y"th chemical site preparation than without. However, 

differences between rates were nonsignificant. 

Experiment 2 

Average fifth-year survival o* 

the ,5 

Table 6. 

Rates 

(kg a.i./ha) 

Stock type/year planted 

■e-root/1980 Paperpot/1980 

SURV5 

THT5 

RGR5 

0.0 

1.1 

2.2 

4.5 

0.0 

1.1 

2.2 

4.5 

0.0 

1.1 

2.2 

4.5 

80 ab 

90 a 

77 ab 

66 b 

(cm) 

35 d 

48 b 

43 c 

62 a 

(yr"1) 

.378 b 

.412 b 

.395 b 

.475 a 

100 

137 

123 

177 

{X) 

100 

109 

104 

126 

year 
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iiSrSSLS^TrS!^ \^ *-T than in 
average total height in the 4.5 kE a I «Pr h1'^" treatment. However, 
greater (126% of the nonchemicaltreament than U ^ ™" •1f»*««»tly 
ment; all other differences were nonTilTiflLrn m , nonchemi"l treat-
means differed significantly. nonsi«niflca"t. None of the RGR5 treatment 

after dS^rtS'S^tiTiS'.jLiBSngJ StOck **"- th«e weeks 
per ha treatment than in the 4.5 kg ^i «r"^ «r6ater in tn« I.I kg a.i. 

average total hiht ' Kf I treatment. All differe 
p ha treatment than in the 4.5 kg ^i «r^ n tn« I.I kg a.i. 
in average total height among the four' Kf I treatment. All differences 
Average total heightvas greatest in Se f f I"™ .m6anS Vere sl«»*««nt. 
lowed by the 1.1, 2.2 and . P« hi r~ J^' ^ ̂ treatment> fol-
age RGR5 ranged from 0.378 to 0 412 for ^ T TtS' reEPec^vely. Aver-
a.i. per ha treatment, in which erntth?, • treatments except the 4.5 kg 
value for the nonchemicaJ treatmfn?! S1^^icantly higher (126* of thf 

Experiment 3 

from 83 to 90% (Table 7 and Ippend?;^ ^ 6«cal site preparation, ranged 
these values were nonsignifican?™ Jve age otaTheiS "*?««i" "»«V 
diameter were significantly greater in the 4 0 an? n b ^ aVerage Stem 
nients than in the 1.0 kg a.i per ha ?„]*h Z kg a>1< per ha treat-
total height and stem diame ir'ver s?gni ^l tTf ̂ k*™*' Avera«e 

than in the 1.0 kg a.i per ha ?„]*h Z g a1< per ha treat-
total height and stem diame ir'ver s?gni ^antlv tTf ̂ k*™*' Avera«e 
per ha treatment than in rh« „„»£■? y greater ln the 1.0 kg a.i. 

the 4.0 kg a.i. per na treatment Sa^ In f!lgniflcantly great6r 
total height in the 2.0 kg a i oer harl t " treatments. Aver 
(13H of the nonchemical fre" men than ha "n t^ S^^ ̂ 
Average stem diameter ranged from 13 Q V ?f nonchemical treatment, 
per ha treatment, in which erovth IV Sf a11 6XCept the 4'° kg a-i-
Average RGR5 ^ ̂Jfvg^ "in" heT"inTTlVJ^ K 26 *>' 
ments did not differ significantlv h,, L! . kg &ti> Per ha treat-
that in the nonchemical treatment ^ siSnifi^"tly higher than 

those P£f3 ̂ S^tJSSia^J^S 981^--
higher (at 79%) in the 2.0 kg a i per '/T^1? was ^gnificantl^ 
treatments. Average survival waJ aigniffcantS Jlf^ * ^ in the °the" 
2-0 kg a.i. per ha treatments than Tn he 0 K ■'" ^ the UQ and 
Average total height in the 2.0 and 0 " ? J' PeC hatrea^ent. 
and 148% of that in the nonchemical treatmfn? P 3 treatments was 160 
erences in average tota! heigh let^^he' iTlncI'l^ ^^ dif" 
t-tments were nonsignificant8 The ave^st^^1^ S tJ £ 
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and 4.0 kg a.l 
the 1.0 kg a.i 

per ha 

per ha and 

ment). 

Sf va!ue 
higher than that in the 

g. nonche^a, treat-

Stock type/year planted 

SURV5 

THI5 

RGR5 

0.0 

1.0 

2.0 

4.0 

0.0 

1.0 

2.0 

4.0 

0.0 

1.0 

2.0 

4.0 

0.0 

1.0 

2.0 

4.0 

83 a 

90 a 

90 a 

87 a 

(cm) 

98 c 

116 b 

131 a 

138 a 

84 a 

85 a 

84 a 

96a 

(cm) (%) 

48 b,c 

63 b 

79 a 

39 c 

71 a 

75 a 

79 a 

91 a 

100 

118 

134 

141 

85 c 

96 be 

111 b 

131 a 

100 

113 

131 

154 

(cm) 

58 c 

82 b 

93 a 

86 a,b 

(cm) 

(inn) (%) (ran) (%) 

17 c 

21 b 

28 a 

30 a 

.394 a 

.398 a 

.407 a 

.424 a 

1C0 

124 

165 

176 

100 

101 

103 

ice 

13 b 

15b 

19 b 

26 a 

(yr'1) 

100 

115 

146 

2C0 

CO 

.282 c 100 

.325 b,c 115 

.364 a,b 129 

.400 a 142 

9 c 

14 b 

18 a 

18 a 

.394 b 

.486 a 

.462 a 

.461 a 

100 

141 

160 

148 

100 

156 

200 

200 

CO 

100 

123 

117 

117 

7 c 

9 c 

12 b 

22 a 

.355 b 

.377 b 

.439 a 

.484 a 

L si-ij I IS-— -• --' -^^* ^ v 

fprent at the p = 0.05 level. 
b ™* aI^ii five growing seasons after outplanting 

five growing seasons after -

CO 

52 c 100 

67 b,c 129 

80 b 154 

111 a 213 

(ran) <%) 

100 

171 

314 

100 

106 

124 

136 
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the ■ 

Experiment 4 

Results 

Jags, f sra^fiSi -
!r^the 

Experiment 5 

nnr ^.SSSJS differed from the other four experiments in that it was 
LtSV SiiTt /7^Vi£th-^ survival of L^ tSVe SioiTt /7^Vi£th^ survival of tra 

in iyd^ (i.e., those planted immediately after chemical <H rP nr 
ation) ranged from 89 to 96% in all treatments (T bl A d 
Average total height and mean ground level stem diameters for the 2 

2 0 

rhn.D ?^T fifth^e^r survival of transplants planted in 1983 (i e 
Janted one ^ear aftec chemical site preparation) did not differ sisi 

total llLhT°ng treatments- Deferences a.ong treatment means for average 
significant ' "^ StSm diametSr' ^ RGR5 (t°tal hel*ht) ™« also non! 

°f ]he differences between treatment means (e.g., 
/ araeterat ground ii^f Uf d 1982 (i e., those planted immediately after chemical site preparation) 

nonsignificant. None of the average RGR5 values differed signmLn 
except that for the nonchemical treatment, which vas significantly Wr? 

Average survival of paperpots planted in 1983 (i.e., those nlantPri 
one year after chemical site preparation) was significantly'h gher ' n h 
2.0 kg a.i. per ha treatment than that in the nonchemical trStLiu" all 
other treatment differences were nonsignificant. Mean total height and 



Table8. 

(Bin) CO (m) <*> (iml) (%) 

DIA? 

RGR5 

followed by the sane letter, for the sane stock type, are not significantly dil 

survival five growing seasons after outplanting 

relative growth rate (total height) per annum from year 1 to year 5 
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Table 9. 

Variables 

survs 

1HT5 

DIA5 

Rates 

(kg a.i./ha) Bare-root/1982 

(X) 

Stock type/year planteda 

Bare-root/1983 

00 (X) (an) (cm) 

letter, for the same stock type, are not significantly dif-

surWval five growing seasons after outplanting 
^J^t flve growing seasons after outplanting 
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,kq a n and 2 0 ke a.i. per ha treatments 
RGR5 were significantly greater in the 4. ^mVameter vas significantly 

the nonchemical treatment. ^"f^8^ in the nonehemical trea -

iSA^J^SSdifferences among e 
ments were nonsignificant. 

DISCUSSION 

Site preparation with h«azinoi« si8^««nt^o^during'the first 
performance of both ^f^P1*"*^*g' ' carried out up to four weeks after 
five growing seasons when P^"^™^^, the 4 kg a.i. per ha dosage im-
chemical site preparation. In exper transplant stock significantly 
proved the height growth and diameter iment 2, paperpots gen-

Sore than did the 2 kg a.i. J« hJ *°!|ge In Oregon and Washington, Dimock 
erally benefited from the higher dosage, in » ^ ̂  ̂ ^ before QUt_ 

et al. (1983) applied hexazinone at 1.z J * 1 Jovn ponderosa pine (Pinus 
plantings of two-year-old bare-r ^^ menziesii var. glauca 

a.i. 
per ha dosages was an average ot iw. £ 1Q) &nd 

e nonchemical treatment f er five grovxj ^^ respectively, o£ 

deter ̂ l *""2 f per 

of the nonchemica j ^^ respectively, 

average stem diameter ^lr *""2nt The corresponding increases for paper-
that of the nonchemical treatment^ The * respectively, m mean 

roraitighr-r^Ln^: ssxw*.«« — ■*- «-.«. 
Uhen planting was carried out -e year after^^^ 

ti0n, both the 2.0 and *-J kJ ^"^ ̂e ̂  ̂ Total'height of transplant 
formance of the transplant stock and pap p chemical site prepara-
stock after five growing seasons in Jreataen ^ ̂  ̂  U3%j re_ 

tion at the nominal 2.0 and 4.0 kg a.i. per na b For the same 
spectively, of that in ^e nonchemical treatment I ^ n6%f respec^ 

two treatments, mean stem ^ameter at ««und correSpOnding 5th-year 
tively, of that of the nonchemical treatme ectively) for mean total 

S^S ' d 
tively, of that of the nonchemical treatme ectively) for 

STZ S STTS'S^S ' -an stem diameter at ground 

level. 

Values of KCK, (»t.l height) were greater in the treatments with 
chemical site preparation ^.^ 2-0 « ̂ 0 ^g a inP.cation that tne dif-

stock types) than JV ̂  Sft ^ and nonchemical treatments 
ferential in total height between the ciiem For each stock type and 

increased during the first £"e 8"W1"8 Je«J"Jt betveen chemical and non-
Sm of planting, the differential n total he gh ^^ 

srirsss r^ ss-STtS 
years of this study seem to be increasing 

were ^ m ^«»« 
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■ J&8& 

FiBure" 
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— * 

ment with no 

— 

3rd-year assessment 
5th-year assessment 

Bare-root Paperpot 
Bare-coot Paperpot 

Planted same year as chemical site preparation 

0 

2 

4 

100 

123 

125 

100 

126 

131 

100 

129 

135 

100 

137 

146 

Planted one year after chemical site preparation 

When planting was carried out up tc.four «*■ *£ 
preparation, average .mortality after five ^\elazinone than in the other 
treatments that received 4 kg a.i- J£ -th the nonchemical treatment, 
treatments. For instance in C™P£ averaged 7 and 15% more, respec-
mortality of transplant stock and PaP«P° d . These comparisons in-
tively, as a result of the 4 0 kg a^i. P« hexazinone site preparation 

r ?a ̂ ^S^S^^? SS5 on^amfsoS 
1967), working with Norway spruce (Picea «ies l_^ herbi(,ides simazine, 

in central Sweden, found that ,v^u;T\stablished seedlings mortality was 
atrazine, and diuron were applied arouna ^ ̂ ^ inserted verti_ 

significantly less among °utPiaiJ" systems were not vertical, 
cally into the soil than among hosejhosroy n the seedlinp with 
He hypothesized that because of the damp S01X ^^^ q£ herbicide. The root 

shallowly planted root systems ^s0^eused in our study were also initially 
systems of the paperpot stock that we use t stock and hence may 
closer to the soil surface than those ot t bare_root stock did. other 

have absorbed more of /he^er^"^ 'tial tolerance of the two stock types 
nnssible explanations tor tne ai ,ff between the size of stocic 

at time of planting. 

uhen planted about 

hexazinone. 
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trol. However, he found herbicides to h, aCcepta^ methods of weed con-
methods on heavy soils. In fact "erbic?dSj «" effeCtive than the other 
vantages over other site-preparation mh J f * nUmber °E Potential ad-
often less expensive than'Sa" a" s e r^paration^' h?rblcld" ^ 
suit in less soil disturbance and ml I . burning; they re-
they do not remove or concentrate » m "^ in Soil bulk density; 
be quickly applied over lTrSl a ea an "'f,nVtrie« capital, and they can 
1975, HacKasey 1983, Corns ^88 In r 2" r0Ugh terrain <cf" "-ton 
experiment in uhich comparisons b«we« 'i eJP«lnient 5 ™s the only 
site preparation vere made. Results s \tS PrePa"tion and no 

paperpot plantings and the 193 'ro ^ t °?n 6 198' bar&-rOOt and 
parable with the results that were oMained jn ?h !Jperfent 5 were con,-
These data seem to indicate that o k ? f°Ur exPeri^nts. 
soils, the option may e^istio repine or i"*" ^ fine-*«tured 
mechanical site preparation with he?bicid« S"PPlement certain f«ms of 
rt reali.e that the amount anS type f debHs rpf6^ '^ f?reSt mana«« 
harvest and the depth of organic laJer win £Ji ?g °" the sUe after 
using only chemical site preparation llfinfl^nc%the Practicability of 
hexazinone as an alternative ?o me hanicalsiL" f°reSt ^^ ad°Pts 
temporally replicated experimentation nihicnvarioT^';011' ^^^ ™* 
regeneration techniques are compared,'needs to be carried ou 

r (> -

that some portion of residual iwitat^ t6™"6' ^^^ (1971) "commended 
erate te S T "S"™" " S? ***• t d onsT o 1 S."™" f" S? ***• t0 

the plots vith better wLdiontro6Ha "g ^^r^1 ̂^ °" 
poorer weed control. This observaH™ ?„ I u , the plots with 
recommendation to reinfor e ou Lgg st on bat°2 ^ ?? ̂ ^f'5 (19?1> 

ment vit^S^ fa? Z hais ^S'-^m' ^ PaP6rP°tS 3t least' 
for one full yLr aft^r^mJ a ° i f J^.S n" ̂ 2 ̂  
questionable whether or not the increased chem?^ transplants, it is 
using the bigher (4.0 kg Tl per hSrSSS-^^^Sj-^ £*%« 
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field parlance of £[ ̂ iner^ed J&f 
chemical site P^P^0"^™ azinone at the 2 kg a.i. per ha level and 
both stock types, is to *PP^,^ft^«ds so that the crop trees may take 
to plant as soon as practicable afterwara ^^ ̂ ^ 

maximum advantage of the ™e* «""%: uH°™ be as complete nor the resid-
realize that the Initial weed ^tro^ "U1 ™ per ha dosage as with the 4 
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Appendix B. 
Values for data in tables 5-

THT5 (cm) 

RGR5 
-!■ 

Application 

rates 

(kg a.i./ha) 

0.0 

4.5 

9.0 

0.0 

4.5 

9.0 

0.0 

4.5 

9.0 

SURV5 

THT5 (cm) 

RGR5 

0.0 

1.1 

2.2 

4.5 

0.0 

1.1 

2.2 

4.5 

0.0 

1.1 

2.2 

4.5 

Stock type/year planted 

Bare-root/1979 Paperpot/1979 

87.0 - 95.1 

84.0 - 96.0 

88.0 - 96.9 

41.0 - 43.9 

60.4 - 69.8 

64.3 - 71.7 

0.158 - 0.171 

0.253 - 0.284 

0.275 - 0.318 

90.7 - 93.5 

96.2 - 99.4 

86.0 - 93.5 

73.8 - 84.8 

53.2 

62.8 

62.8 

69.7 

0.240 

0.264 

0.266 

0.295 

61.3 

69.3 

65.0 

75.1 

0.287 

0.308 

0.286 

0.323 

87.8 - 94.3 

82.6 - 97.1 

77.9 - 89.9 

29.7 - 30.5 

49.6 - 53.6 

56.6 - 61.1 

0.299 - 0.329 

0.420 - 0.443 

0.424 - 0.463 

Bare-root/1980 Paperpot/1980 

74.2 - 89.3 

87.8 - 92.9 

75.5 - 79.1 

62.6 - 70.6 

32.9 

45.5 

41.7 

61.2 

0.357 

0.400 

0.389 

0.469 

36.1 

49.7 

44.2 

63.4 

0.399 

0.424 

0.400 

0.481 

THT5 

RGR5 

five growing seasons after outplanting 

total height five growing seasons after outplanting 

mean relative growth rate (total height) per annum from 

year 1 to year 5 

(cont'd) 



B. 

Experiment 3. 

Variables 

THT5b (en,) 

DIA5C (mm) 

RGR5 

ft* 

Application 

rates 

(kg a.i./ha) 

i. ± ,.,.,,., 

Stock type/year planted 

Bare-root/1981 Bare-root/1982 

0.0 

1.0 

2.0 

4.0 

0.0 

1.0 
2.0 

4.0 

0.0 

1.0 

2.0 

4.0 

0.0 

1.0 

2.0 

4.0 

Paperpot/1981 

79.8 

88.5 

88.1 

84.8 

94.3 

112.0 

126.7 

135.3 

15.1 

19.9 

26.1 

29.0 

0.348 

0,387 -

0.403 ■ 

0.415 -

- 87.6 

- 93.1 

- 94.1 

- 89.2 

- 102.5 

- 119.6 

- 134.3 

■ 140.6 

18.4 

23,0 

29.6 

31.9 

0.440 

0.410 

0.411 

0.433 

75.9 

78.3 

75,0 

94.0 

81.2 

92.2 

103,7 

123.4 

97.2 

94.3 

98.4 

99.4 

89.3 

99.8 

118.7 

137.7 

43.6 - 52.4 

57.5 , 68.8 

76.2 - 81.9 

30.4 - 46.7 

57.1 - 58.9 

77.9 - 86.8 

89.7 - 95.4 

81.4 - 89.7 

11-3 - 13.8 

14.4 - 16.0 

16.6 - 20.5 

23.1 - 29.3 

0.268 

0.319 

0.344 

0.381 

0.296 

0.332 

0.384 

0.420 

. survival five 

. total height 

8.2 

12.8 

16.6 

16.3 

0.385 

0.455 

0.455 

0.448 

10.7 

14.8 

18.7 

19.1 

0.404 

0.516 

0.470 

0,475 

Paperpot/1982 

59.8 - 83,6 

&7.0 - 83.3 
73.2 - 84.8 
87.5 - 94.4 

47.1 

64.9 

73.1 

105.8 

57.0 

68.2 

87.3 

115.9 

6.8 - 8.0 

8.6 - 9.6 

H.2 - 13.8 

20.4 - 22.9 

0.325 

0.370 

0.419 

0.476 

0.384 

0.384 

0.458 

0.491 

- «latlve growth rate 

(cont'd) 



Appendix B. 

Experiment 4. Stock type/year planted 

Application 

rates 

(kg 

simv5d m 

THT5 <cm) 

DIA5C (mm) 

RGK5d (yr ) 

0.0 

1-0 

2.0 

4.0 

0.0 

1.0 

2.0 

4.0 

0.0 

1,0 

2.0 

4.0 

80.5 ■ 

88.0 

93.3 

108.3 

H-7 

14.7 

15.3 

21.6 

0.319 

0.336 

0.351 

0.378 

36.4 

93.3 

96.2 

112.1 

13.6 

17.3 

.16.1 

- 23-9 

. 0-338 

- 0.356 

- 0.372 

_ 0-384 

65.5 -

58.1 -

73-9 -

96.4 -

10-2 -

8-9 -

12.7 -

16.4 -

100.0 

94.8 

96.0 

100.0 

72.1 

74.2 

S2.1 

106.5 

11.4 

10.9 

- 13,2 

- 19.0 

82.2 - 91-0 
85.5 - 88-3 

76-7 - 83.7 

46.6 - 56.6 

50.7 - 55.5 
57.9 - 70,3 

63-0 - 69.2 

72.5 - 80.3 

6.7 - 7-7 

9-1 - 10.3 
8.9 - 10.4 

11.8 - U.B 

96,0 

100.0 

100.0 

83.8 

99.6 

100.0 

100.0 

98.6 

0.296 - 0.306 

0.243 - 0.294 

0.291 - 0.322 
0.370 - 0.400 

0.366 

0-343 

0.412 

0.430 

0.394 

0.397 

0.478 

0.448 

. mean relative growth rate ( 

46.2 - 53.3 

59.6 - 65.7 

60-9 - 70.6 

79.3 - 94.7 

7.0 - 8-6 

9.0 - 9.5 

9.1 - 11,0 

15.1 - 18-A 

0-293 

0.337 

0.320 

0-350 

0.338 

0.367 

0.349 

0.397 

(cont'd) 



Appendix B. values 

Experiment 5. 
'X ± S.E.M.) 

Variables 

Application 

rates 

(kg a. I./ha) 
Stock type/year planted 

PaPerpot/1982 
Bare-root/1982 

- 37.2 

- 98.6 

90.6 - 98.1 
82-4 -
65.0 - 0,6 

42.6 ^ 59.5 
87.9 - 99 2 

114.3 
100.1 37.6 - 49 9 

76.2 - 81.3 

76-0 - 93.2 

110.7 - 129.1 
DIA5C (mm) 

13.3 - 15.4 

5.2 - 7.7 

.I - 13.2 
14-3 - 20.0 

0.216 - 0.233 

0.244 - 0.287 

- 0.306 

0.374 

0.442 

0.474 

0.219 - 0.278 
°-343 - o+380 
0-390 - 0.444 

=totai 
« stera diameter 

0UtPlatuing 

2 seasons after 


	Abstract
	Acknowledgements
	Table of Contents
	Introduction
	Table 1 - Description of study areas 
	Site Histories
	Table 2 - Herbicide treatments applied
	Figure 1 - Application of hexazinone to experimental block with rotary wing aircraft
	Figure 2 - General view of 2 kg a. i. per ha tretment block in experiment 5
	Table 3 - Planting dates, application dates and number of weeks between chemical site preparation and planting 
	Table 4 - Experimental design
	Figure 3 - Bare root height data plotted against the number of years after planting for two treatments in experiment
	Results
	Table 5 - Experiment 1. Survival and total height five growing seasons
	Table 6 - Experiment 2 - Survival and total height five growing seasons after outplanting and mean relative growth rate
	Table 7 - Experiment 3 - Survival, total height, and stem diameter five growing seasons after outplanting and mean relative growth rate
	Table 8 - Experiment 4 - Survival total height and stem diameter five growing seasons after outplainting and mean relative growth rate
	Table 9 - Experiment 5 - Survival, total hight, and stem diameter five growing seasons after outplanting
	Discussion
	Figure 4 - Black spruce transplants five growing seasons after planting
	Table 10 - Sumamry of total height data for experiments expressed as a percentage of the value 
	Literature cited
	Appendices
	Appendix A - Morphological characteristics of black spurce planting stock
	Appendix B - Values for data in tables 5 - 9

