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PLANTATION WEEDING WITH GLYPHOSATE:
EFFECTS ON CROP GROWTH

INTRODUCTION

Controlling competing vegetation in forest
plantations increases the chances of obtaining
healthier, faster growing crop trees (Newion ef
al ;1991; Anon, 1991; NBDNR, 1988.). A study
of two 11 year old Norway Spruce plantations in
Georgefield, Nova Scotia, showed crop-tree
volume in areas weeded with glyphosate, 2 to

13 times that of unweeded areas (NSDLF,
1990). To obtain estimates of crop growth for
other species and locations in Nova Scotia, a
survey was made of a number of operationaf
plantations containing glyphosate weeded and
unweeded areas.

SITE DESCRIPTIONS

Eight plantations originating from clearcuts (4
softwood, 2 mixedwood and 2 hardwood) were
selected for this study (Figure 1). All were site
prepared 1 to 5 years following harvest (Appen-
dix I) and planted within 2 vears of site prepara-
tion with either multipot or bare root tree seed-
lings. Black spruce (Picea mariana (Mill.)
B.5.P.) was planted on 3 sites; a mix of red

spruce (Picea rubens Sarg.) and black spruce at
2 sites, red pine (Pinus resinosa Ait.) at 2 sites,
and Norway spruce (Picea abies (L.) Karst.) on
1 site; all at an initial approximate spacing of
1.8 X 1.8 m. Except for the control blocks, each
location was weeded in the fall of the first or
second year following planting with one appli-
cation of the herbicide glyphosate (4.5 - 4.7 1/ha
of Roundup®).

METHODS

In each plantation, 10 plots were located and
measured in an unweeded control block and 10
plots in a weeded block. The treated and con-
trol blocks were located in areas similar with
respect to aspect, drainage and micro-site. At
each plot, crop tree measurements were col-

Canadi

lected in the fall of 1990. Competition data were
collected at four of the § sites (Donny Brook,
Sand River, Shulie Lake and Dows Brook)
during mid-summer of the following year. Crop
tree measures are described in Appendix IL
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Figure 1. Locations of sampled plantations

RESULTS AND DISCUSSION
ground cover competition were relatively unaf-

Competition

At the time of measurement, 5 to 8 years follow-

ing weeding, the control blocks exhibited more
severe vegetative competition than the treated
blocks (Figure 2, Appendix II). On average,
the hardwood tree competition in the unweeded
blocks was as tall as the crop trees (2.0 m) and
covered 39% of the area. In the weeded areas,
the hardwood was only about half as tall as the
crop trees (1.2 versus 2.1 m) and covered only
5% of the area. Competition height and cover
were used to derive a Competion Index which
is caleulated as follows:

CI =CxH
where, CI = Competition Index,
' C  =Percent of ground covered
by each species,
H = Average height (metres) of

each species.
The hardwood Competition Index for all the
measured sites averaged only 8 in the weeded
blocks, compared to 90 in the control blocks. -
However, the height and cover of shrub and

2

fected by treatment (Figure 2).
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Figure 2. Competition Index by cover and treatment.



Growth of Crop Trees
Crop tree diameter was 32% and volume 71%
greater in the treated blocks over all locations.
Significant increases in mean crop tree diameter
(measured at 10 cm above ground level) and
volumne occurred at all but the Westchester red
and black spruce location (Appendix IV, Fig-
ures 3 and 4). At this site, crop tree diameter
was only 4% greater in the treated block, while
tree volume was 10% less. This result could be
due to a higher proportion of black spruce in the
control than the treated block (Appendix V).
From a previous study (NSDLF, 1989), it was
shown that black spruce height growth can
exceed that of red spruce in young plantations.
For the locations where competition data
was collected, Shulie Lake showed the largest
increase (81%) in tree volume and the largest
decrease (91%) in competition index. At the

other extreme, Sand River showed the smallest
increase (12%) in crop tree volume and had the
smallest decrease (59%) in competition index
between weeded and control.

Free to grow status was improved in all
treated blocks and locations {(Appendix II,
Appendix IV, Figure 5). Over all, 25% more of
the crop trees were rated as free to grow on

treated blocks.

Leader growth was greater in the treated
blocks by 8% and crown volume by 41% on
average over all sites (Appendix IV, Figures 6
and 7). Increases were not found at all locations.
Leader growth was slightly less at Donny Brook
and Sand River and crown volume less at the
Westchester red and black spruce location.

Crop tree density (trees per hectare) did not
appear to be influenced by treatment in these
areas (Appendix IV).
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Figure 3. AverageTree diameter by location and treatment.




TREE VOLUME
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Figure 4. Average Tree volume by location and treatment.
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Figure 5. Percent of crop trees free to grow by location and treatment.



LEADER LENGTH
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Figure 6. Average Annual leader-length since weeding by location and treatment,
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Figure 7. Crown volume by location and treatment.



SUMMARY

Twenty-five percent meore trecs were

free to grow in the weeded blocks.

Average crop tree leader length and

crown volume were § and 41% respec-
tively greater than in control blocks.

The resulis of a survey o determine the effect 2)
on crop growth of weeding operational planta-
tions with onc glyphosate application, are as 3)
follows:
1) Crop tree diameter and volume were 32

and 71% respectively greater in the

weeded blocks.
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Plantation site history and establishment records.
Location. His‘.mry' : :j-']‘m\}gm“ Bite [ Yams | Method c:d' CPlanted | Vears | Stock Bk Species | Crop Trees 1. Ago ot Pl o Application | Fomndup®
© | v | Pebpared | B [ 0 sive 0 () from | Type Age Belewsed 1| ° attiagof [, ), Meliod | Applicution
cgn | e | H | Fropantion” | Pt e . Moasuesmentand -| - Rute -

- A wir| . . cmpcmn {yeins §in0C SEAYIRG) o i hay
. Donny Brook | Soltwosd 1985 | 1984 1 Rent Ruko 83 1 Multipot E Rluck Spruce 1985 R Acrial 4.5
Bond River  |Soltwood 1976 | 1981 4 | Rome Disc Todd 2 Multipeat 15 | Black Spruce LR TG Avrial 4.5
Shulic Like | Soltwidl i§79 1021 3 Brush Rake | 1982 1 Multiput 14 | Bluck Sprucs 1954 B0 Awcrinl 4.5
I'qus: Broak |Sellwood 1978 | 1980 Z Txyrer Rake 1942 2 Muliipoi 15 [Red and Bluwck Sproce 1984 # (B} Averial 4.4
Wostchester  |Mixcdwood | 1978 | 1983 5 | Rowme Disc 1984 1 Multipol 15 | Red ond Bluck Spruce| 1985 6(5) Acrial 4.3
Westchoster  [Mirwdwood | 1979 | 1983 4 Kome Disc 1984 1 Multipal 1 Rod Fine 1985 a3} Aozl 445
Rocky Loke |Hurdwood | 15— | 1981 Finnish Plow| 1982 1 Burerool 3% | Ked Pine 1984 86 Acriul 4.y
Chignectn  |Hardwood | 19— | 1979 Rore Disc 1981 ) Diareroul 2L | Morwny Sprucs 1952 £t} Graund 4.6

1 Vision® and Roundup® are registered trademarks of Monsanto Company. Monsante Canada Ine. is a registered user.
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APPENDIX I1.

Definitions.

Crown Volume - Based on the volume of 4 cone: V, = ﬁ # n—fcz # H,

volume in m®,

where: V.
D,
H,

length of live crown in m.

diameter of crown in m, measured at the base of the live crown,

Free to Grow - Tallied as either yes or no, if yes then the crop tree is taller than the competition canopy and is
expected to remain free of competition. Judgement is based on crop tree species, height and gen-
eral vigour as well as competition species, health, height and density. (Root competition was not

estimated.)

Leader Growth - Length of all internodes and leader since time of spray divided by'the years since spray.

Volume per Tree - Based on the volume of 4 cone: vV, =1 3% HDL * I—]t

where: V. = volume in cm?,
D, = stem diameter in cm, at 10 cm above the ground,
H, = height of tree in em.
T A
APPENDIX IIL
g P . .
Competition characteristics by location® at assessment time,
Lovarion Bed |orep| 0 lrdwgod < shrubs Grotmd Cover. e Combinud
[T . ] s — ~ S ‘ —— - —
Bpuchen . Height| eovee! Hsight | + + Primary |Secondary | Cover |Height| Compe.| Primary | Cover Heighr | Compe- | Brimary [ Secondagy [ Cover | Haight' | Compe- -
. N (el | (2 (em). L[ Sieencd? | Speciss? | (%) [ {em).| tition | Species® | (%) | (em) |- titten | Speviest| Species | (%) " (&) L,
o lucl«x . ' Tnuchu, ' [ T mex' |+ . e . e
Denny Brook Conrgl | 200 1 40 173 36 ™ wh 11 35 E) Fsp 5l 22 1 Rub (e 102 53 101
Black &pruce ' '
Traaret | 107 1 107 1 ™ wE 22 23 5 Esp 54 n 6 Cirs Sdp 77 % 22
Sand River Coneegl | 180 [ 17 169 I B pC 16 32 o Rsp | 20 1% 4 Gub A i3 71 44
Bluck &pruece ) :
Troared [ 180 & 13 1} wh pC 10 24 3 Esp 19 3 El Asl Mo 37 45 15
Shuliz Lake Comwal | 200 | 69 0 148 wh M 1 30 o Fip 13 36 4 Ast Prn 73 252 103
Black Spruce
Trented | 338 | 4 137 T wh M 1 0 [} Esp 24 42 7 &dg Mo 0 50 15
Drows Braok Coneal | 199 | 29 1H9 33 yB wE ] 28 2 Rsp | 75 i 14 Mrs B 14 o] 71
Red and
Rlaak Apruce Trgated | 238 [ 7T 122 bl wi M 1 18 o Fsp G0 13 7 Mos  Peh [¢] 74 16
Average Clontrot] 197 [ 3 2 i wh rM B 31 4 Rsp | 40 1 § Buh  Ast #7 114 102
Treate| 212 H 122 ] wh v 3 21 2 Rxp a9 2§ 9 Mos Sdp a3 3B 18
Lcampetision datn for 1I1¢2Wusmlmsr¢s: s:ima‘ ltmkylaka ﬂnd{hmnww are not availabl; L o ) PR B
!-‘nmnry gt Sc‘n\;-nd aty: § "in«m S po pinchorry’ Pmnuxpem:yivnmsuLf CAst . Asters L Am-rj',., T Mbs T Mosses « Mosses
Cahd red el Ader rubrim L. Bub . Gunchbeny . . . Cormey canadensly i" Rs;n' o Raspheny Kebaia L,
Wi whli blieh '5 - Batisla prgrrifere Marsh. " ¥ Fams | Polypadisvear o Bdg 0 Bedges Lyperdcens
yE  cyellow birgh, Batulu afloghanieniis Briton . Graminege o T

?'Lm'npentmn Hef;,irt la wclzf,‘lmd hy C-:wtar (%) I‘or 1l1c anbmu{ uoiumn
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APPENDIX IV,
Results of Mann- Whltney non-parametric tests comparing control versus treated blocks.

Lo«:atmn : Spesies . | T Tmm,"hect o Averige Leader | Crown Length C'mwn Width (.mwn Vﬁlumn. Diametor - ¢ | Trde V'->‘l'l-lm\ . hﬂ o (‘WW .
TR (sinplesine) . Chow (em) (amn) fom) ey femy LR (g
L oo | e [Coral |'lfr«'::\l'¢-d C;onlrc:-11 Treated |Gontrol ‘ Treatud |/ Cu'mml | Truald | Cimptre] |‘-!-.-\-:a;=m. Ceinteal |.Tré:mcclr Conirgl | Trewed
Averane 18 17 9 ' 8% 39 52 11 il 17 az 120 172 51 b
enny Brock | Black Spruce 2308 l'.’Sf Stundand kreor 0.5 0.5 51 31 18 1B LUH S Y0 0.1 1 11 15 3 2
{1156} 58y | Arsipnificange! 052 (206 -0.25 (.403) =LA (DGEY -0,79 (,214) ‘ -A.4% (OO0 | 3 L (00 e | L7 20 (000)hHA
Aven 24 24 | 163 182 | M09 L4 | Ge2 065 | X6 38 | 740 82 . 86 99
Rand River Bluck Spruue 2626 2765 | Stndad B 0.6 0.6 4.5 4.2 23 23 003 004 .1 0.1 49 50 3 1
(132) {139 | #fRipeificance’ .16 (437 -0.11{A55) SL23 00 G SLRACOA0 4 A58 (OB ] 33 (000
Avarnge 39 42 ’23*1. 333 | 14 170} 1.95 2.7 33 75 3020 5467 83 100
Shulic Luke Bluck Sprucs 2149 2168 | Suwdnes Preor 13 0.3 10.1 6.2 4.3 24 ar at 02 0.2 39 250 4 o
{108} (109 | AfSigailiaanes! SLZR 08 SRZGLO01 e | 00 (OO0 [ 3T (OO0 JTAR LOO0Y | WB.63 (000)MR | -4.44 (000
AVCIRRE w0 30 1797 206 103 125 a7 1.08 33 4.3 837 1466 73 87
Dows Broak Fod and Bluck | 20249 1373 | Srandard Rreor 11 1.2 7.8 BG 38 5] 08 000 0.1 02 9 18 4 4
P (102} o | #5pnificanee! S Oy | 200 (0024 | 380 (0 [ J3 Y 000k | 49 (N0 | 3B (OD0YR | 224 (013
Averape 17 i a7 03 al ol 014 .14 25 24 38 251 57 82
‘Westchostor Red and Blagk | 1184 1512 | Siandard Rrrer 1.l 0.§ 7.3 52 34 30 Qg 002 0.2 a.l 57 43 4 [
I Seme (ol {76y | #/Rignificance’ -0.99 {.162) - 7502248) 0020 (ARE)Y -0.21 (44T w018 (427} -‘;J.ZZ. (413} =3,08 (0 e
Average an 31 170 174 1y 128 075 0.79 4.7 58 1330 1765 X 106
Wastchastor Red Fine 154 1413 | Swwdavd Breor 10 0.5 6.2 3.2 44 24 07 hd 0.2 ol 128 02 3 ]
(53) (71 | Asignificance’ -0.35 (.365) 0,03 (487 1,30 (OB 080 (18T -3.27 (.dOl itk 12334 (010 | 23,50 (OO kE
Average 27 12 175 206 105 147 046 1.49 42 59 1605 2973 57 oy
Rocky Lake Fed Pine 1273 1373 | Simndard Brror 1.5 1.2 108 9.1 X3 [ TR A 0.3 0.3 212 325 [ 1
(04 (6% | ZA5ignificanee! SLET (031 S22 L0221 3T (DG S2O5 002y | SRR (.UOU)':""" S3.22 CO01)%R | B (00
Avernge 16 18 113 137 ) 110G 0.36 054 3.0 37 564 ¢ 1Y 54 n
Chignuele Notway spruge | 2005 NED | Siandard Error 0.5 0.4 4.1 5.4 30 34 .04 0.06 Q.1 0.1 61 8l 4 3
(14G) 108y | ZfBignificance’ -2.B6 (00T | 3,38 (OD0YRER | 30 QM | 304 (000 361 (000N | -331 (.600)”"“’“ S5 78 (OO
Avernge 24 26 158 174 o 115 b4s 094 34 -1.5 W21 1743 70 a5
All All 1947 1505 | Standard Crror ‘0d 04 8o 93 45 48 0.0% 0.04 0.1 0.1 54 a4 2 1
5 O | Difforonce 2(8) 20013 16(13) 0.2% (1) L1(32) 72271) ¥
T and (% T €)
M ,':Sf iglﬁiﬁummcu: s ii& it sm:m;_. fo‘r mgu:ing‘u:m‘s 1.).1\11: lwf{yiju;éﬁ‘}-ﬁﬂ: wt;;i<;l1' ::u'nl h« J'I“.‘j{:c‘lud‘ut the Q1(**+3, 05 (&), or, 1D (%} 3:"11,&,&111&111(:5lz.;vk:l.l(Fli:; m' .i:ri:i;rx;d v1lu\. gmnte.r ﬂ\;i::'cgonlllulf\ruiluc). "
APPENDIX V,
Proportlon of red and black spruce in mixed plantations.
Location - " Block ' Red Spruce Bilack Spmm, - Total e
R L # (%) @ @ R
Control 14 23 46 77 &0
Westchester
Treated 31 41 45 59 76
Control 22 22 80 8 102
Dows Brook
Treated 0 0 69 100 69
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