
Evaluation of Herbicides for 

Weed Control in Sugarbeets in Manitoba 


M. KLASSEN AND G. GUCCIONE" 

Received for publication SelJtember 20, [97 [ 

The use of preplant, incorporated herbicides on sugarbeet 
fields is limited in Manitoba by the nature of the soils in the 
growing areas. Conversely, pre-and postemergence selEctive herbi
cides requiring no soil incorporation are more readily accepted 
in commercial practice. 

TCA in (1,5)2 preemergence applications at rates of 8 to 9 
lb ./A and at postemergence rates of 4 lb/ A is commerCially used 
for the control of green foxtail rSetaria virdis (L) Beauv.J. 

Selective herbicides for postemngence control of broadleaf 
weeds in su garbeet fields are reliably effective on limited numbers 
of weed species. Their sllccessful use required the identificati on 
of weed species in the early seedling stages and a knowledge of 
the effectiveness of the available herbicides on each species. Com
plete weed control necessarily involves the application of one, 
or several chemica ls in various combinations and at different 
rates. 

Field testing of herbicides, singly and/ or in combination , 
provides data on weed control and crop tolerance from the time 
of application. In addition, valuable information may be ob
tained at harvest from the yields of roots. 

Methods 
Two tests including preemergence and postemergence appli

cations of herbicide treatments and hand weeding were conducted 
in 1970 at one location. Each trial included 12 treatments and 
was replicated 8 times. 

T he effectiveness of the treatments on weeds vvas assessed 
visually and by counting and weighing the weeds by species over 
a given length of row. Stand reductions, leaf damage, and the 
persistence of damage symptoms were used as :1. preliminary 
evaluation of crop tolerances. 

T he plots were four-rows wide and 50 ft long. 

In each plot: 


Row # I- was an untreated check. 


1 Agronomist and Agricultural Superintendent, respectively, the Manitoba Sugar Com· 
pany, Winni peg, Manitoba, Canada. 

'Numbers in parentheses refer to literature cited. 
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Row #2-received a herbicide or herbicide combination 
treatment and hand weeding. 

Row # 3-received TCA preemergence at S lb. / A. 
Row #4-received the same treatment as #2 and delayed 

hand weeding. 

Rows I (untreated check) and 3 (8 Ib ./A TCA preemergence) 
in each plot were hand weeded and thinned at normal thinning 
time. One of the pair of chemically treated rows in each pl ot 
(#2) was also thinned and weeded at this time, while the re
maining one (#4) was timely thinned (June), but weeded much 
later in the summer (early August). 

In Spring such a layout allows the comparison of each treated 
row with an adjacent untreated check and with a YOW receiving 
the standard TCA application, and it overcomes the difficulties 
frequently arising in comparisons ·with distant check plots when 
weeds are irregularly distributed within the experim ental area. 
In addition, the timely and the delayed hand weeding of the 
two treated rows within each plot allow the simul taneous ob
servation of the crop gTowing with and vvithout the competition 
of weeds escaping the herbicidal effects. 

In Fall the even rows in each plot were harvested aiid weighed 
separately. Thus, each pair of theL ~ cons tituted a main plot, and 
each one individually a sub-plot in a split-plot design (9) includ
ing a series of chemical treatments (main plots) and a series of 
superimposed hand treatments (sub-plots). Rows 1 and 3 were 
not harvested , acting as buffers between rows during the growing 
season. Controls that rece>ived only hand treatments and no 
herbicides were included for yield comparisons . 

Common names, chemical names and other names of the 
chemical s used in the tests are given in the foll owing list. 

Common names or 
code numbers Chemical names O th"r names 

TCA 

H erbicide 273 
(Endothall) 

C 15935 

BAS 3502 

Delachlor 
(CP 52223) 

Phenmedipham 
(S4075) 

Dalapon 

Trichloroace tic acid 

7 oxabicyclo (2.2.1) heptane 
2, 3 - dicarboxy1ic. 

2 . chloro-1 Y (isobu toxymethyl) 
-2', 6' - ace toxylidide 

methyl m-hydroxycarbanilate 
m-methylcarba !lila te 

2.2 - dichloropropionic acid 

Betanal 
I 



,",Table I.-Spring evaluation of the effects on sugarbeet plots of preClllergence application of herbicides at different rates, singly or in C0111· ,...'" 
bination. 

Rate Crop Barnyard Green Redroot Lambs- Olher(*) 

Treatment Ib/\ tolerance gra.s foxtail pigweed quarters br. If. Rank 


J. TC.\ 8 8.9 1.0 6.5 0 0 0 9 
2. Herbicide 273 41h 8.5 0 4.0 0 0 5.0 8 
3. Herbicide 273 6 8.4 2.0 6.5 0 0 5.0 7 
4. C-15935 IV. 6.4 3.0 6.0 7.5 R.O 6.0

' 
5. TCA + 15935 8 + IV. 6.8 4.0 8.5 7.0 8.0 1.0 
6. BAS 3502 3 9.0 0 5.0 4.0 S.O ;-).0 (j 

7. BAS 3502 4 8.9 0 6.5 ,>.0 6.0 7.0 4 

8. Delachlor IYz 8.3 2.0 85 6.5 4.5 2.0 
9. Delachlor + phenmed iphallc' I + I 7.R 3.0 7.5 5.U 9.0 7.0 2 

12SCY; V\Tettable powder. 

2 Pheomedipham applied postemergcnce. 


Tahle 2.-Spdng evaluation of the effects on sugarbeet plots of postemergence application of herbicides at different raLes, singly or in COI11

bination. 

Rate Crop Barnyard Green Redroot Lambs- Other(") 
Treatment Ib/A tolerance grass foxtail pigweed quarters br. If. Rank 

'--< o\. TCA 8 9.0 0 6.5 0 0 0 9 c 
2. Herbicide 273 .8 9.0 0 4.0 0 0 6.0 z3. TCA + Herbicide 273' 8 + .6 9.0 0 8.0 0 0 8.0 5 " >
4. Dalapon 3 8.6 0 8.0 0 0 0 8 t-< 

5. BAS 3502 4 9.0 0 0 6.0 0 7.0 6 o 
"1

6. Phenmedipham 8.0 0 7.0 4.0 6.0 7.0 4 
>-l7. Phenmedipham llh 6.8 0 7.5 4.0 7.0 8.0 :l :t 

8. TCA Phemnedipham2 8 + I 6_S 0 S.O 4.0 7.5 8.0 2 " 9. TCA Phenmeciipham 2 8 + JYz 5.8 0 8.5 4.5 8.0 8.0 :> 
1 Herbicide 273 applied postemergence. [J) 

2 Phenmedipham applied poslcmergence. [J) 

C"") vVccd species included under the beading "Other broadleafs" were ladyslhumb (Polygon/IJII IJensy lvaniculII L.) \vild buckwheal (PolygoruulI con,lo(uoius to 
L.) common wild mustard (Brassica Kaber) (DC.) L. C. Wheeler !)innati/i<ia, (stokes) L. C. "Vhee:er and stinkweed ( ThlaslJi amense L.) 

>-l 
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Results 
Tables 1 and 2 summarize the spring evaluation of the two

treatment series. Crop tolerance and weed control were scored 
on a scale ranging from 0 to 9 in which 0 indicates no tolerance 
and 9 no crop damages. The column on the right gives the rank
ing of the treatments for weed control only. Crop toerance scores 
were not considered in the ranking of the treatments, for yield 
reductions did not resul t from plant damage observed in early 
summer. 

The data in Tables 3 and 4 allow several sets of comparisons. 
Some are discussed here. 

First, comparisons may be made between sub-plot means 
within the early or late weeded series. 'With few exceptions the 
yields in the early weeded series exceed those of the check treat
ments, thus indicating that in the absence of weed competition 
the crop fully recovered from early plant damage. The ex
ceptions to this trend occur in the preemergence herbicide test, 
and the yield differences are not statistically significant. 

Comparisons within the late weeded series shov/ the damaging 
effect on yields of the competition from surviving weeds, and 
give an additional assessment of the degree of weed control of 
various treatments. Statistically significant differences occur in 
this series. 

A third set of comparisons is possible between suo·plot means 
within each main plot. Differences in numbers of be~ts per plot 
and in yields are statistically significant and obviously related to 
the degTee of weed control achieved by each treatment. 

There appears to be a close association between yield re
ductions and late ,Needing. 'rhe latter resulted in lcwering the 
harvest stands through damage from competition during the 
growing season and, possibly, from the weeding operations in 
the fall. Thus stand losses are identified as a compon<:nt of the 
reduction in yields. 

A second component is to be found in the reduction in size 
and weight of the roots in the weedy sub-plots. The pertinent 
data calculated from Tables 3 and 4 are summarized in Tables 
5 and 6, from which ,several comparisons can be made. 

The analysis of these data indicates that the smaller average 
size of roots in the late weeded plots was a larger component of 
yield reductions than the lower number of plants per acre har
vested. 



'" 
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Tables 3 a nd 4 give the harvest stands and the ~ie:ds of 1"oots. The statistical analysis of these data gives significant f values (l % level) for the 
main plots and sub·plot mean squares. 

Table 3.-Effects on sugarbeet stands and yields of spring and fall ha nd.weedings and preemergence applications of herbicides at different rates, 
singly or in combination. 

Rate No of beets in 100' rows Yield of roots· tons / acre 
TreaLJnent Ib/.\ Spring wd. Fall wd. Main plots Sprin~ wd. Fall wd. Main plots Rank 

I. TCA 8 91 70 80 8.0 4.3 6.2 8 
2. TCA 8 86 70 78 9.0 4.9 6.9 5 
3. Herb . 273 4\12 81 72 77 8.0 4.2 6.1 9 
4. Herb. 273 6 90 79 84 8.2 4.5 6.4 7 
5. C·15935 I V< 73 68 71 8.6 5.7 7.1 4 
6. TCA + C·15935 8 + 1\12 79 79 79 8.1 7.3 7.7 
7. BAS 3502 3 86 67 77 9.0 3.8 6.4 7 
8. [lAS 3502 4 86 73 79 8.7 4.6 6.7 6 
9. Delachlor 1\12 89 74 82 10.0 6.4 8.2 2 

10. Delachlor + ph enm edipham I + I 93 86 90 9.0 7.7 8.4 
II. 
12. 

Check a) 
Check b) 

84 
81 

60 
57 

72 
69 

8.3 
8.5 

2.4 
2.7 

5.3 
5.6 

'-< 
o 
c 

;\1 E/\:\ 5 85 71 78 8.6 4.9 6.8 " z 
> 

LSD LSD r 
o 

5% 1% 5~i~ 1% "1 

Between 2 main plot Jneans 
Between 2 sub· plot means 
Retween 2 sub-plot means in anyone main plot 

8.2 
2.9 

10.0 

10.8 
3.8 

13.2 

.81 

.32 
1.11 

1.08 
.42 

1.47 

>-l
:z: 
1'1 

>
Between any other two lreallnent means 10.8 14.3 1.1 3 1.50 Y' 

en 
~ 

~ 
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Table 4.-£[[ecIs on sugarbeel stands and yield. o[ spring and fall hand-weedings and postemergence applications o[ herbicides at different rates, 9 

singly or in coutbination. .:--' 

Treatment 
Rate 
Ib/ A 

No of beets in 100' rows 
Spring wd. Fall wd. Main plots 

Yield of rooIs - tons/ acre 
Spring wd. Fall wd. Main plots Rank 

o 
(") 
>-l o 

I. TCA 
2. TCA 

8 
8 

89 
79 

72 
70 

81 
75 

14.4 
13.2 

8.5 
8. 1 

11.4 
10.7 

5 
9 

'" M 
:;0 

3. H erb. 273 .8 87 67 77 14 .0 7.6 10.8 8 
4. TCA + Herb. 273 8 + .6 83 74 79 13.5 9.0 11.2 G 

<.D 
_1 

5. Dalapon 3 81 73 77 13.3 8.6 JO.9 
6. BAS 3502 4 78 64 71 13. 1 6.5 9.8 8 
7. Phenmedipham I 79 74 76 13.2 9.9 11.5 4 
8. Phellllledipham 
9. TCA + phenmedipham 

10. TCA + phenmedipham 

lV2 
8 + I 
8 f 11;2 

80 
82 
85 

78 
86 
89 

79 
84 
87 

13.4 
13.8 
12.9 

10.0 
J 1.7 
1\.3 

11.7 
12.7 
12.1 

3 
I 
2 

II. Check a) 83 63 72 13.2 5.9 9.5 
12. Check b) 81 67 77 12.8 6.7 9.8 

~rEANS 82 73 77 13.4 8.6 11.0 

LSD LSD 

5% 1% 5% 1% 

Between 2 main plOl means 6.8 9.1 1.27 1.69 
Between 2 sub·plot mea ns 3.1 4.0 .38 .50 
Between 2 suh-plot means in anyone majn plo t 
Between anr other two treatment nleans 

10.6 
10.1 

14.0 
13.4 

1.31 
1.57 

1.73 
2.08 

;,;, 
';' 
-.J 
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Table 5.-Effects on average root weights of spr ing and (all · hand ·weeding and of pre. 
emergence appJications of herbicides at diCferent rales, singly or in cOJnbinations. 

Weight p er root in III 
TrctlllCnt 	 Spling wd. FaJi wd. Main plots Rank 

I . TCA 	 .75 .53 .64 8 
2. TCA 	 .88 .59 .73 4 
3. Herb. 273 	 .M .48 .63 9 
4. Herb. 273 	 .77 .49 .56 7 
5. C-15935 	 .99 .70 .85 1 
6. TCA + C·15935 .86 .78 .82 2 
7. BAS 3502 	 .88 .49 .68 6 
8. BAS 3502 	 .85 .55 .70 
9. Delachlor 	 .96 .74 .85 

10. 	 Delachlor · phcnmedipham .83 .75 .79 
11. 	 Check a) .83 .34 .58 
12. 	 Check b) .89 .~G .63 

Mf.ANS .86 .57 .71 

LSD 

5% 1% 

Between 2 main plot means .082 .108 
Between 2 s ub-plot means .028 .037 
Between 2 sub .p lot means in anyone main plot 099 .132 
Between any other two treatment Jneans .107 .142 

Table 6.-Effects on average root weights of spring amI fall band·weeding and of 
postemergence application of herbicides at different rates, sin.gll' or in combinations. 

Weight per root in Ib 

Tretment 	 Spring wd. Fall wd. Main plots Rank 

1. TCA 	 1.35 .98 1.17 6 
2. TC\ 	 1.40 .97 1.1 8 5 
3. Herb. 273 	 1.37 .95 1.16 7 
4. TCA + H erb. 273 1. 38 1.0·1 1.21 4 
5. Dalapon 	 1.37 .99 1.18 5 
5. BAS 3502 	 1.43 .86 1.14 8 
7. Phenmedipham 1.4'1 1.14 1.28 2 
8. Phenmedipham 1.43 1.08 1.25 3 
9. TC\ . !. phenmenirham 1.42 1.17 130 

10. 	 TeA .!. phenmedipham 1.29 1.07 1.18 
II. 	Check a ) 1.34 .82 1.08 
12. 	 Check b) 1.32 .90 J.lI 

MEANS 1.38 1.00 1.19 

LSD 

5% 1% 

13etween 2 majn plot Ineans .123 .164 
Bet'ween 2 sub·plot means .036 .047 

Between 2 sub·plot means in any one main plot .121 .161 

Bet\veen any other two tn.:atment means .151 .200 
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Conclusions 
The preemeTgence herbicide test confirm'ed the (ftectiveness 

ot TCA in controUing green foxtail (Setaria viridij (L.) Beauv.) 
and of Herbicide 273 on ladysthumb (Polygonum Pensylvanicum 
L.) and ' IVild buckwheat (Polygonum Convolvolus L. ). Both these 
herbicides are presently in commercial use, with H erbicide 27 3 
used mainly in postemergence applications. 

Experimental products such as C-l:')935 (Ciba) and delachior 
(lVlonsanto ) alone or in combination with TCA gave good overall 
control of the weeds occurring in the plots. 

The evaluation of the treatments conducted in spring was 
confirmed in fall by the yield data. 

The postemergence herbicide test showed a good degree of 
weed control with Phenmedipham (2,4, 7, 8) applied alone and 
in combination with TCA. Redroot pigweed (Amaranthus retro
flexus L.) was present in the experimental area, but it is known 
that its seedlings quickly become resistant to Betanal. 

Dalapon (6, 10) at 3 Ibl A gave satisfactory control of gTeen 
foxtail, comparable to that of TCA at 8 Ibl A preemergence. 

The ranking of the treatments in this second trial is also 
essentially identical in the spring and fall evaluations. 

11nder the conditions prevailing in 1970 in the area of the 
test , the use of a split-plot design for the analysis of the yield data 
successfully complemented the information obtained from the 
spring evaluation of the treatments. 

The estimation of yield losses due to weed competition and 
the breakdown of these losses in two components alsv provides 
information of practical value in extension work. 

Acknowledgement 
The authors wish to acknowledge the support of th e VIani

lOba Sugar Company and the British Columbia SUgal Refining 
Company Limited. 

Literature Cited 

(I ) 	 BLOUGH, R. and J. L. FULTS. 1952. Correlation between soil type and 
rates of sodium TCA and 3-Chlor IPe application for preemergcnce 
grass control. Proc. .\m. Soc. Sugar Beet Techno!. 7:136. 

(2) 	 BRAY, W. E. 1969. Chemical weed con trol in sugarbeets. British 
Sugar Beet Review, 37 (3): 126-133. 

(3) CA:-.IADA DEPARTMENT OF AGRICULTlRE. 1969. Reseilrch report, Nil
tional Weed Comm. "Western Section, Ottawa, Ontario. 

(4) 	 CANADA DEPARTMENT OF ACRICULTCRE. 1970. Resea rch report , Na
tional Weed Comm., ''''estern Section, Ottawa, Ontario. 



560 	 JOURNAL OF THE A. S. S. B. T. 

(5) 	 DOWNE, A. R., D. B. OGDE N, and J. c. TANNER. J 952. Results of Ex
periments on chemical weed control in sugar beets. P!"oc. Am. Soc. 
Sugar Beet Techno!., 7: 128-133. 

(6) 	 ECKROTH, E. G., E. \11. HOLST and C. E. CORMANY. J058. Chemical 
control of annuaJ grasses in sugar beets in Montana, Wyoming and 
Colorado. J. Am. Soc. Sugar Beet Techno!. 10: 156-164. 

(7) 	 I NSTITUT TECHNIQUE FRANCAIS DE LA BnTERAVE INDUSTRIELLE. 1968. 
Compte rendu des travaux eflectues e n 1968. pp 283-295. 

(8) 	 LEE, G. A. 1970. Pre-plant and postemergcnt treatment for Weed 
Contro!' Through the Leaves, 58 (1): 22-23. 

(9) SNEDECOR, G. W. 1959. Statistical TVlcthods. Fifth edition pp 366-372. 

(10) 	 ' '''ARDEN, L. E. 1954. The control of annual grasses in sugar be~ ts 

with dalapon. Proc. ,\m. Soc. Sugar Beet Tech nol. 8 (2): 124-]29. 


