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ABSTRACT 

A large part of a sugar beet (Beta vulgaris L.) grower's cost 
of production is the cost of obtaining an adequate stand 
of weed-free sugarbeet. Field experiments were conducted 
at four locations in Wyoming during 1990 to demonstrate 
the economic benefits of planting to stand and sequential 
preplant and postemergence herbicide treatments com­
pared to excess planting and thinning (overseeding) with 
similar herbicide treatments under variable climatic and 
production situations. Although weed population and 
hoeing time varied greatly between locations, there was 
a significant relationship between hoeing time and weed 
population for plant to stand (R2 = 0.89) and thinned 
populations (R2 = 0.72). An additional 8 hrlA (20 hr ha-1

) 

labor was required to weed and thin overseeded plots 
compared to weeding plant to stand plots. The most 
economical management practices included planting to 
stand (average benefit was $47 fA ($116 ha-1

) over over­
seed and thin} and sequential preplant and postemergence 
herbicides (average benefit was $83/A ($205 ha-1

) over 
preplant herbicides only). In addition, no labor with 
herbicides versus full labor without herbicides added 
benefits of $93 to 241 /A ($230 to 595 ha-1

) at the two 
Torrington sites. 

Additional Key Words: Herbicides, plant to stand, overseed and thin, 
hand labor 
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A large part of the sugarbeet grower's cost of production is 
the cost of obtaining an adequate stand of weed-free sugarbeet. Care­
ful selection and application of herbicides and plant to stand tech­
niques can reduce these costs considerably. Yields of sugarbeet planted 
to stand are comparable with yields of sugarbeet planted in excess 
and then thinned (overseeding), if the initial plant populations are 
in the range of 25 to 40 thousand plants/A (62 to 99 thousand plants 
ha-1 ) (Fornstrom, 1980). Planting sugarbeets to stand -has been suc­
cessful in 30-inch (76 cm) as well as 22-inch (56 cm) rows if equal 
plant populations are maintained (Fornstrom and Jackson, 1983; 
Winter and Wiese, 1977). 

Sequential application of preplant and postemergence herbicides 
has proven to be particularly effective in providing season-long con­
trol of many annual weeds in sugarbeet (Miller and Fornstrom, 1988 
and 1989; Wicks and Wilson, 1983; Winter and Wiese, 1982). Sugar­
beet producers presently use a combination of chemical, mechanical 
and manual weed control methods. In Wyoming, herbicides are 
applied to over 70 % of the fields prior to planting sugarbeet, 35 % 
sprayed postemergence, and over 6% are treated after thinning (Taylor 
et al, 1986). Sugarbeet is cultivated one to three times during the sea­
son and weed escapes are controlled by one to three hand hoeings. 

Labor costs in sugarbeet for thinning and hand weeding aver­
age over $60/A ($148 ha-1 

) (Agee, 1987). Previous research (Miller 
and Fornstrom, 1988 and 1989) has demonstrated that sequential 
preplant and postemergence herbicide treatments can effectively 
reduce labor costs in sugarbeet. The objective of this research was 
to demonstrate the economics of planting to stand and sequential 
preplant and postemergence herbicide treatments vs. overseeding and 
preplant herbicide applications only under several climatic and 
production situations. 

MATERIALS AND METHODS 

Field experiments were conducted near Powell in the Big Horn 
Basin and Torrington in the North Platte River Valley of Wyoming 
in 1990. These locations represent the typical range of environmen­
_tal conditions found in Wyoming's sugarbeet producing areas. One 
of the two experiments near Powell was located on the University 
of Wyoming Research and Extension Center (PREC) and one on a 
cooperator's farm (PCOOP). The two experiments near Torrington 
were located on the University of Wyoming Research and Extension 
Center (TREC). The soil type at Torrington is a Bayard fine sandy 
loam (coarse, loamy mixed Mesic Torriorthentic Haplustoll). The soil 
type at the PREC is a Garland clay loam (fine, mixed Mesic Typic 
Haplargid) and at the pcoor is a Asherton fine sandy loam (coarse 
loamy over sandy skeletal mixed Mesic Ustollic Calciorthids). 
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Treatments included in this study were as follows: 1) plant to 
stand, preplant herbicides, postemergence herbicides, rope wick 
application of herbicides (pts-pp-pt-rw); 2) plant to stand, preplant 
herbicides, postemergence herbicides, labor as needed (pts-pp-pt-l); 
3) plant to stand, preplant herbicides, hoeing as needed (pts-pp-l); 
4) overseeding, preplant herbicides, postemergence herbicides, 
thinning, hoeing as needed (ovs-pp-pt-l); 5) overseeding, preplant 
herbicides, thinning, hoeing as needed (ovs-pp-l); 6) overseeding, 
postemergence herbicides, thinning, hoeing as needed (ovs- pt-l) and 
7) overseeding, thinning and hoeing as needed (ovs-1). The experi­
iments included all seven treatments at Torrington under sprinkler 
(TREC-sprinkler) and furrow irrigation (TREC-furrow), treatments 
2 through 7 at the PREC and treatments 2 through 5 at the PCOOP 
location. Both locations at Powell were under furrow irrigation. 

Sugarbeets 'Monohikari' were planted in 30-inch rows (76 cm) 
at Torrington and MonoHy R2' in 22-inch (56 cm) rows at Powell. 
Preplant herbicides consisted of ethofumesate [( ± )-2-ethoxy-2,3­
dihydro-3 ,3-dimethy 1-5-benzofuranyI methanesulfonate] pI us 
diethatyl [N-(choroacetyl)-N-(2,6-diethylphenyl)glycineJ applied with 
a tractor mounted sprayer delivering 40 gpa (360 1 ha-1

) at 25 psi 
(175 kpa) in a 7-inch (18 cm) band and incorporated with a rotary 
power incorporator during the planting operation at the TREC­
sprinkler, TREC-furrow and PREC locations. Ethofumesate was 
broadcast applied with a tractor mounted sprayer delivering 25 gpa 
(220 1 ha-1 ) at 30 psi (210 kpa) at the PCOOP location, disked and 
bedded before seeding sugarbeets. Postemergence herbicides 
treatments consisted of desmedipham (ethyl[3-[[ (phenylamino) 
carbonyl]oxy]phenyl] carbamate) plus phenmedipham (3-[ (methoxy­
carbonyl)amino] phenyl(3-methyl phenyl] carbamate) applied with 
a tractor mounted sprayer that used two nozzles per row and delivered 
40 gpa (360 1 ha-1 ) at 26 psi (180 kpa) in a 7-inch (18 cm) band when 
sugarbeets were in the four-leaf stage and weeds were 0.5 to 1.5 (1.3 
to 3.8 cm) inches tall at all sites. The wick application of hetbicide 
consisted of applying glyphosate [(N- phosphonomethyl)glycine] on 
a rope wick when a 10 inch (25 cm) height differential occurred 
between the weeds and sugarbeet. 

Weeds in the experimental locations included redroot pigweed 
(Amaranthus retroflexus L.), common lambsquarters (Chenopodium album 
L.), wild buckwheat (Polygonum convolvulus L.), hairy nightshade 
(Solanum sarrachoides Sendtner), black nightshade (Solanum nigrum L.), 
redstem filaree (Erodium cicutarium (L.) L'Her. ex Ait.), wild mustard 
(Sinapis arvCl1sis L.), Russian thistle (Salsola iberica Sennen & Pau), kochia 
(Kochia scoparia (L.) Schrad.), common sunflower (Helianthus annuus L.), 
green foxtail (Setaria viridis (L.) Beauv.) and wild oat (Avena fatua L.). 
The predominant weed species were common lambsquarters at the 
PCOOp, wild mustard and redstem filaree at the PREC, hairy 
nightshade and common lambsquarter at the TREC-furrow, and hairy 
nightshade and redroot pigweed at the TREC-sprinkler. 



12 Journal of Sugar Beet Research Vol 29 No. 1 & 2 

Data collected included initial sugarbeet and weed populations, 
hoeing times, sugarbeet harvest populations and yields. Sugarbeet 
and weed populations were determined by counting two randomly 
selected areas, 3 inch by 10 ft (7.5 cm by 3 m), in each plot 10 days 
after postemergence treatments were applied. Plots were cultivated 
once with a 3-inch band over the row and treatments with labor weed­
ed or weeded and thinned immediately after cultivation. Times to 
weed or weed and thin the entire plot were recorded. Long handle 
hoes, with 5 inch (13 cm) width in 22 inch (56 cm) rows and 4 inch 
(10 cm) width in 30 (76 cm) inch rows were used for weeding or weed­
ing and thinning. Little finger weeding was done at any location and 
this resulted in removal of more sugarbeets than desired at the high 
weed densities. A second hoeing was performed the end of June. 
Sugarbeet harvest population and yields were determined by hand 
harvesting four random 10 ft. (3 m) lengths of row in each plot and 
counting the sugarbeets. Sugar percentage and tare weight were deter­
mined by Holly and Western Sugar. All plots were essentially weed­
free at harvest. 

Plots were four rows wide and 45 ft. (13.5 m) long at Torrington 
and six rows wide and 70 ft. (21 m) long at Powell. The experimental 
design for all four locations was a randomized complete block with 
four replications. The data were analyzed and the means separated 
using Fischer's Protected LSD at the 0.05 probability level. Coeffi­
cient of variation (CV) values for yield and sucrose were less than 
8 % at all locations. 

A series of 24 enterprise budgets was developed for the treat­
ments at their respective locations. Economic data were summarized 
with the MBMS budget generator program (McGran et aI1985). Costs 
and returns were developed for each enterprise budget by incorporat­
ing data for approximate prices, yields, labor requirements, number 
and types of field operations, machinery complements and perfor­
mance rates, and necessary operating inputs (including fertilizer, 
chemicals and hand labor) for a 240 (100 ha) acre sugarbeet enter­
prise on a representative 600 acre (240 ha) farm. An example of one 
of the detailed budget summary outputs is presented in Table 1 for 
a selected treatment and location. Gross income per acre was der­
ived as the product of experimental yield and price adjusted for sugar 
content (1990 Holly and Western grower contracts) . Variable costs 
most affected by individual treatment include beet seed, herbicide 
costs and hand labor for thinning and/or weeding when appropri­
ate. Hand labor for weeding and thinning was charged at a conser­
vative rate of $4.00/hr ($10 ha-1). Management and general overhead 
costs were estimated as a percentage of variable costs, 5 and 10%, 
respectively. Per acre fixed costs were charged against machinery and 
equipment as well as land resources, so that the projected net return 
represents the return over total cost of production. 
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RESULTS 


Table 1. txample for a selected treat-

post hp,-hit'i';.", with 

GROSS INCOME Description 

Sugarbeets 
Total income 

VARIABLE COST Description t 

Fertilizer 
tBeet seed 

Diethatyl 

Ethofumesate 


Quantity 

22.600 

Quantity 

1.900 
0.100 
0.267 
0.204 
0.008 
1.000 

10.000 

3.200 

2.900 

Repair and Maintenance 

Hired Labor 

Interest-OC Borrowed 

MGmagernellt Cost 


Overhead 
Owner Labor 

Total VARIABLE Cost 

GROSS INCOME minus VARIABLE COST 

FIXED COST Description 
Annual 
Interest-IT Borrowed 
Insurance 
Interest-IT Equity 
Depreciation 

Total FIXED Cost 

NET PROJECTED RETURNS 

Unit 

ton 

Unit 

Ib 
gal 
gal 
gal 
gal 

acre 
Ib 

hour 

hour 

$/Unit TotaliA 

38.36 

866.94 

$/Unit TotallA 

52.84 
15.00 28.50 
36.85 3.74 
48.50 12.88 
69.50 14.17 
24.50 0.25 

0.50 0.50 
2.50 25.00 

15.65 
4.00 12.80 

4.00 11.60 
45.32 
50.19 
63.23 
10.94 
16.83 
33.67 
29.00 

439.84 

TotaliA 

35.51 
11.81 

106.53 
63.68 

229.46 

210.38 
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Table 2. Weed population, hoeing time, sugarbeet population and 
sugarbeet yield with stand establishment and herbicide treatments 
TREe-furrow, 1990. 

Sugarbeet 

Weed Hoeing time Population 

Treatmentl Population 6-11 6-28 Total 5-30 9-28 Yield Sucrose 

1000/A (hr/A) (1000/A ) T/A % 

pts-pp-pt-rw 5.0 N /A N /A N /A 38.0 28.2 20.3 15.4 
pts-pp-pt-l 3.5 3.2 2.9 6.1 39.9 27.6 22.6 J.5.3 
pts-pp-l 3.7 3.3 2.B 6.1 32.0 26 .7 23.4 15.2 
ovs-pp-pt-l 4 .3 9.4 2.7 12.1 78.3 27.1 23.6 15.1 
oVS-pp-1 3.2- 9.S 2.4 11.9 75.9 27.3 23.3 14.9 
ovs-pt-l 10.9 11.1 5.3 16.4 83.7 25.5 23.3 15.2 
ovs-·'. 24.2 14.4 6.9 21.4 83.0 28.3 21 .5 14.8 
(LSD(0.05) 6.3 2.0 2 .1 4.0 16.1 NS NS NS 

t Pts - plant to stand 30 inch rows (68,000 seed/A); ovs - overseed (136,000 seed/A); pp - preplant herbicide 
(ethofumesate plus dietha tyl at 1.5 plus 1.5 Ib ai /A); pt - postemergence herbicide (desmedipham plus phen­
rnedipham at 0.5+0.5Ib ai/A); I - labor as needed and rw - rope wick herbicide (glyphosate at 1 gal l2 gal water) . 

weed (common sunflower) which escaped the preplant treatment. 
Weed populations were higher when no herbicide or only postemer­
gence herbicides were applied compared to when preplant herbicides 
were applied. An additional 6 hrsfA (15 hr ha-1

) labor was required 
to weed and thin overseeded plots compared to weeding plant to stand 
plots. Sugarbeet populations were excellent with large differences 
between initial overseed and plant to stand populations. Sugarbeet 
emergence ranged from 47 to 61% with the various treatments. No 
differences were observed between treatments for sugarbeet harvest 
population, yield or percent sucrose. ' 

As a result of cost savings from reduced seed and labor, plant 
to stand treatments showed a much higher net return ($41 to 127fA) 
($101 to 314 ha-1

) than comparable overseeded treatments (Table 3) . 
Similarly, the no labor treatment (pts-pp-pt-rw) showed a $93 fA" ($230 
ha-1

) net return advantage over the full labor treatment (ovs-l). Apply­
ing a sequential preplant and postemergence herbicide at this site was 
not always cost effective . In several cases the added variable costs 
of chemical application were not offset with large enough savings 
in hand labor. 

TREe-sprinkler. Herbicide treatments provided excellent initial 
weed control reducing weed populations 79 to 100% compared to 
the no herbicide treatment (Table 4). Weed populations in the full 
labor, no herbicide treatment were approximately three times higher 
at TREe-sprinkler than TREe-furrow. Hoeing times were higher for 
the second than first hoeing at this location, indicating late weed emer­
gence (primarily redroot pigweed). Sugarbeet emergence was excel­
lent with all treatments (64 to 71%) and resulted in an excessively 
high plant to stand population. There were no differences in 

http:LSD(0.05
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sugarbeet harvest population, yield or percent sucrose among 
treatments. 

Table 3. Costs and return ($IA) with establishment and herbicide 
treatments TREC-furrow, 1990. 

Treatmentt 

COST/RETURN pts-pp­ pts-pp- pts-pp- ovs-pp- ovs-pp­ ovs-pt­ ovs-l 
pt-rw pt-l 1 pt-l 1 1 

GROSS RETURN 
Yield (ton/A) 20.275 22.600 23.375 23.575 22.275 23.250 21.475 
Price ($/ton) 38.82 38.36 38.06 37.65 36.98 37.99 36.45 

TOTAL 787.08 866.94 889.65 887.60 823.73 883.27 782.76 

VARIABLE COSTS 
Beet seed 28.50 28.50 28.50 57.00 57.00 57.00 57.00 

Diethatyl 3.74 3.74 3.74 3.74 3.74 

Ethofumesate 12.88 12.88 12.88 12.88 12.88 

Desmedipham plus phemedipham 14.17 14.17 14.17 14.17 

Weed only 12.80 13.20 
(or) thin & weed (1st labor) 37.60 38.00 44.40 57.60 

Weed only (2nd labor) 11.60 11.20 10.80 9.60 21 .20 27.60 

Other variable costs 341.79 343.41 339.57 352.89 348.90 351.09 350.67 

TOTAL VARIABLE 401.08 427.10 409.09 489.08 470.12 487.86 492.87 

FIXED COST 230.26 229.46 227.98 229.46 227.98 228.65 227.16 

TOTAL COSTS 631.34 656.56 637.07 718.54 698.10 716.51 720.03 

NET RETURN 155.74 210.38 252.58 169.06 125.63 166.76 62.73 

t Pis - plant to stand 30 inch rows (68,000 seed/A); ovs - overseed (136,000 seed/A); pp - preplant herbicide 
(ethofumesate plus diethatyl at 1.5 plus 1.5 Ib ai /A); pt postmergence herbicide (desmedipham plus phen­
medipham at 0.5 plus 0.5 Ib ai /A); I - labor as needed and rw " rope wick herbicide (glyphosate at Igal / Zgal 
water). 

Table 4. Weed population, hoeing time, sugarbeet population and 
sugarbeet yield with stand establishment and herbicide tre<!tments 
TREC-sprinkler, 1990. 

Sugarbeet 
Hoeing Time PopulationWeed 

Treatmentt Population 6-11 6-28 Total 5-30 9-28 Yield Sucrose 

1000lA -(hr/A)- -(1000IA)- T/A % 

pts-pp-pt-rw 0.0 NIA N IA NIA 47.9 38.3 24.0 14.5 
pts-pp-pt-l 0.7 3.0 5.4 8.4 50.4 38.8 25.4 14.6 
pts-pp-l 7.0 5.8 10.9 16.7 41.9 31.7 25.6 14.5 
ovs-pp-pt-l 0.4 10.0 4.9 14.9 90.1 34.6 25.7 15.1 
ovs-pp-l 5.9 11.0 8.4 19.4 91.9 34.0 25.8 14.4 
ovs-pt-l 16.3 14.4 17.9 32.3 86.2 31.1 24.9 14.7 
ovs-l 77.1 23.1 35.2 58.3 92.7 36.8 24.8 14.9 

LSD(0.05) 16.1 2 .2 5.9 6.9 8.9 NS NS NS 

iPts " plant to stand 30 inch rows (68,000 seed /A); ovs - oven;eed (136,000 seed/A); pp ~, preplant herbicide 
(ethofumesate plus diethatyl at 1.5 plus 1.5 Ib ai/A); pt - postemergence herbicide (desmedipham plus phen­
medipham at 0.5 plus 0.5 Ib ai/A); I - labor as needed and rw - rope wick herbicide (g1yphosate at Igal/2 
gal water). 

http:LSD(0.05
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In terms of gross returns, economic benefits were very modest 
($10 to I2/A) ($25 to 30 ha-1 

) with plant to stand compared to over­
seeded and thinned treatments (Table 5). However, due to high weed 
populations and labor costs, the net return from the labor intensive 
treatment was $241/A ($595 ha-1 

) less than from the no labor treat­
ment. In contrast to the furrow irrigated study, postemergence 
treatments in the sprinkler irrigated study were considerably more 
economical since the cost of desmedipham plus phenmedipham was 
more than offset by high hand labor costs. 

Table 5. Costs and returns ($IA) with establishment and herbicide 
treatments TREC-sprinkler, 1990. 

Treatmentt 

COST/RETURN pts-pp- pts-pp- pts-pp- ovs-pp- ovs-pp- ovs-pt- ovs-l 
pt-rw pt-l 1 pt-l 1 1 

GROSS RETURN 
yield (ton/A) 23.950 25.375 25.600 25.675 25.825 24.850 24.775 
price ($/ton) 37.24 36.00 33.97 37.61 35.07 36.33 36.86 

TOTAL 891.90 913.50 869.63 965.64 905.68 902.80 913.21 

VARIABLE COSTS 
Beet seed 28.50 28.50 28.50 57.00 57.00 57.00 57.00 

Diethatyl 3.74 3.74 3.74 3.74 3.74 

Ethofumesate 12.88 12.88 12.88 12.88 12.88 

Desmedipham plus phenmedipham 14.17 14.17 14.17 14.17 

Weed only 
(or) thin & weed (1st labor) 

12.00 23.20 
40.00 44.00 57.60 92.40 

Weed only (2nd labor) 21.60 43.60 19.60 33.60 7l.60 140.80 

Other variable costs 299.51 302.70 304.61 312.51 311.79 319.76 333.93 

TOTAL VARIABLE 358.80 395.59 416.53 459.90 463.01 520.13 624.13 

FIXED COSTS 231.06 230.26 228.77 230.26 228.77 229.45 227.96 

TOTAL COSTS 589.86 625.85 645 .30 690.16 691.78 749.58 852.09 

NET RETURN 302.04 287.65 224.33 275.48 213.90 153.22 61.12 

t Pts - plant to stand 30 inch rows (68,000 seed/A); ovs - overseed (136,000 seed/A); pp. - preplant herbicide 
(ethofumestate plus diethatyl at 1 .5 plus 1.5 Ib ai/A); pt · postemergence herbicide (desmedipham plus 
phenmedipham at 0.5 plus 0.5 lb ai /A); I - labor as needed and rw • rope wick herbicide (glyphosate at 
19a1/ZgaJ water). 

PREe-Weed populations were excessive at this location averaging 
over 163,000 plants/A (402,000 plants ha-1 

) in the no herbicide treat­
ment (Table 6). This high weed pressure would probably have 
required abandonment of a commercial field. Weed control with 
preplant herbicide treatments averaged only 23 % (very poor control 
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of wild mustard and redstem filaree) while sequential preplant and 
postemergence treatments increased weed control to 70%, but left 
a weed population of approximately 50,000 plants/A (123,500 plants 
ha-1 ) . Hoeing times averaged 20 to 58 hr/A (49 to 143 hr ha-1 ) with 
the various treatments. Initial sugarbeet populations were adequate; 
however, the excessive weed removal in the preplant only or no 
herbicide treatment resulted in low populations of sugarbeet at 
harvest. Sugarbeet yields were low with all treatments and generally 
related to harvest population. Sugarbeet stands at harvest were 
significantly lower in treatments receiving no postemergence herbicide 
than in treatments receiving postemergence herbicide . 

Table 6. Weed population, hoeing time, sugarbeet population and 
sugarbeet yield with stand establishment and herbicide treatments 
PREC, 1990. 

Sugarbeet 

Weed Hoeing time Population 

Treatment t Population 6-6 6-21 Total 6-6 9-20 Yield Sucrose 

1000/A -------­ (hr/A) -------­ - (lOCO/a) - T/A % 

pts-pp-pt-l 51.4 11 .6 9.3 20.9 30 .3 29 .1 17.7 15.8 
p ts-pp-l 126.8 37.1 10.3 47.4 30.0 21.2 15.2 15.5 
ovs-pp-pt-l 48.7 14.4 8 .5 22.8 58.2 28.1 16.2 15.7 
ovs-pp-l 125 .3 32.1 11 .8 43.9 51.1 22.4 13.9 15.3 
ovs-pt-l 70 .7 19.7 12.0 31 .7 52.9 27.3 17.3 15.4 
ovs-l 163.9 44.1 14.1 58.2 50.5 18.9 11 .3 15.2 
LSD (0.05) 21.1 9.0 3.2 9.0 11.3 5.0 4.0 NS 

t Pts - plant to stand 22 inch rows (56,000 seed /A); ovs - overseed (115,OOO seed /A); pp - preplant herbicide 
(ethofumesa te plus dietha tyl a t 2 .0 plus 2,0 Ib ai/A) and pt - postemergence herbicide (desmedipham plus 
phenmedipham at 0.37 plus 0,37 Ib ai /A) and I - labor as needed , 

Due to poor yields net returns were negative with all treatments 
ranging from a high of $-46/A (-$114 ha-1 ) with the plant to stand 
and sequential preplant and postemergence herbicide option to a low 
of $-478/A (-$1181 ha-1 ) with the no herbicide option (Table 7) . 
Economic benefits for plant to stand compared to overseed and thin 
treatments ranged from $12 to 102/A ($30 to 252 ha-1

)' Sequential 
postemergence desmedipham plus phenmedipham treatments proved 
to be especially economical, yielding net returns $191 and 281/A ($472 
and 694 ha-1 

) higher than preplant herbicides only in the plant to 
stand and overseeded populations; respectively. 

PCOOP-Weed control was good with sequential preplant and 
postemergence herbicide treatmen ts (9000 weeds/A; 22,000 weeds 
ha-1), but poor when only a preplant herbicide was applied (84,000 
weeds /A; 207,000 weeds ha-1 ; Table 8). Hoeing times ranged from 
9 hr/A (22 hr ha-1 ) for the plant to stand sequential preplant and 
postemergence herbicide option to 25 hr/A (62 hr ha-1 ) for the over­
seeded preplant herbicide option. Initial sugarbeet populations were 
not different in the plant to stand or overseeded option at this 
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Table 7. Costs and returns ($IA) with establishment and herbicide 
treatments PREC, 1990. 

Treatmentt 

COST/RETURN pts-pp- pts-pp- ovs-pp- ovs-pp- ovs- ovs-l 
pt-1 1 pt-1 1 pt-1 

GROSS RETURN 
yield (ton/A) 17.725 15.225 16.225 13.850 17.300 11.300 
price ($/ ton) 40.23 35.4'P 39.76 38.68 38.71 38.15 

TOTAL 	 713.08 540.03 645.10 535.72 669.68 431.10 

VARIABLE COSTS 
Beet seed 	 20.40 20.40 40.80 40.80 40.80 40.80 

Diethatyl 	 5.75 5.75 5.75 5.75 

Ethofumesate 	 20.65 20.65 20.65 20.65 

Desmedipham plus phemedipham 12.51 12.51 12.51 

Weed only 	 46.40 148.40 
(or) thin & weed (1st labor) 	 57.60 128.40 78.80 176.40 

Weed only (2nd labor) 37.20 41.20 34 .00 47.20 48.00 56.40 

Other variable costs 396.35 411.92 401 .52 413.45 400.74 417.99 

TOTAL VARIABLE 539.26 648.32 572.83 656.25 580.85 691.59 

FIXED COSTS 220.14 218.49 220 .14 218.74 219.18 217.78 

TOTAL COSTS 759.40 866.81 792 .97 874.99 800.03 909.37 

NET RETURN -46.32 -326.78 -147.87 -339.27 -130.35 -478.27 

t 	Pts ' plant to stand 22 inch rows (56,000 seed/A); ovs - overseed (115,000 seed/A); pp - preplant herbicide 
(ethofumesate plus diethatyl at 2.0 plus 2.0 Ib ai/A) and pt - postemergence herbicide (desmedipham plus phen­
medipham at 0.37 plus 0.37 Ib ai/A) and I - labor as needed. 

Table 8. Weed population, hoeing time, sugarbeet population and 
sugarbeet yield with stand establishment and herbicide treatments 
PCOOP, 1990. 

Sugarbeet 

Weed Hoeing time Population 

Treatmentt Population 6-5 6-21 Total 6-5 9-20 Yield Sucrose 

1000/A -------- (hr/A) -------- (1000/A) T/A % 

pts-pp-pt-l 9.5 3.8 5.6 9.3 42.5 34.6 19.6 14.3 
pts-pp-l 84 .9 12.8 11.4 24.2 40.8 28.2 20.1 13.9 
ovs-pp-pt-l 9.2 8.4 4.9 13.3 45.4 21.7 21.1 13.3 
ovs-pp-l 84.1 15.6 9.9 25.5 51.6 21.6 21.1 13.6 
LSD(0.05) 46.9 6.7 4.9 11.0 NS 3.5 NS NS 

i 	Pts plant to stand 22 inch rows (57,000 seed/A); ovs - overseed (115,000 seed/A); pp - preplant herbicide 
(ethofumesate at 1.0 Ib ai/A) and pt - postemergence herbicide (desmedipham plus phenmedipham at 0.37 
plus 0.37 Ib ai/A) and I - labor as needed. 

http:LSD(0.05
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location. The lack of stand difference between the two seeding options 
was related to a planter problem. Less than 2/ 3 of the desired seeding 
rate was planted in the over seeded option. Sugarbeet emergence aver­
aged over 70% in the plant to stand treatments. Sugarbeet yield and 
percentage sucrose were not different among treatments. 

Similar to results at previous sites planting to stand and sequen­
tial preplant and postemergence herbicide applications were more 
economical management practices than overseeding and preplant 
herbicides only (Table 9) . Plant to stand and sequential preplant and 
postemergence herbicides yielded additional net returns of $52 to 73/A 
($128 to 180 ha-1 

) compared to other management options. 

DISCUSSION 

This research did not include split postemergence treatments or total 
post weed management systems which are common in many US 
sugarbeet production areas because of the reluctance of growers in 
our area to use postemergence herbicides. The purpose of this study 
was to compare the economic returns from planting sugarbeets to 
stand (vs. overseeding and thinning) and applying sequential preplant 
and postemergence herbicide treatments (vs. preplant applications 
only). In addition, net returns between labor intensive vs. no labor 
options were examined at the two Torr ington sites. 

Although weed populations and hoeing times varied greatly 
between locations, there was a significant relationship between hoeing 
time and weed population for plant to stand (R2 = 0.89) and thinned 
populations (R2 = 0.72). Results from all experimental sites show 
planting to stand to be an economically sound management practice 
relative to overseeding, with benefits of added net returns ranging 
from $10 to 1271A ($25 to 314 ha-1

) (average benefit = $47IA; 116 
ha-1

). A sequential preplant and postemergence herbicide treatment 
proved to be economical in 7 of 8 situations relative to preplant her­
bicide only with added net returns ranging from $-43 to 281/A ($-106 
to 694 ha-1 ) (average benefit = $83 /A; 205 ha-1 ). Further, this data 
indicates that economic returns from postemergence herbicide 
applications are largely influenced by prevailing weed populations 
(TREe-furrow) . 

In considering all four experimental sites, probably the most 
economical option is plant to stand with sequential preplant and 
postemergence herbicide application, using labor as needed. At 
Torrington, the no labor option using complementary preplant, 
postemergence and rope wick appplied herbicides yielded higher net 
returns, $93/A ($230 ha-1 ) under furrow and $241 /A ($595 ha-1 

) 

sprinkler irrigation, than the labor intensive option of overseeding 
and no herbicide use. This suggests the economics of labor intensive 
sugarbeet production is not very attractive under our conditions. The 
economic advantages of planting to stand and sequential preplant 
and postemergence herbicide usage would likely be more pronounced 
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Table 9. Costs and returns ($/A) with establishment and herbicide 
treatments PCOOp, 1990. 

Treatments t 
COST/RETURN pts-pp­ pts-pp­ ovs-pp­ ovs-pp­

pH 1 pH 1 

GROSS RETURN 
Yield (ton/A) 19.550 20.075 21.075 21.100 
Price ($/ ton) 35.06 33.39 31.37 32.21 

TOTAL 685.43 670.30 661.12 679.63 

VARIABLE COSTS 
Beet seed 20.40 20.40 40.80 40.80 

Diethatyl 

Ethofumesate 15.15 15.15 15.15 15.15 

Desmedipham plus phemedipham 12.51 12.51 

Weed only 15.20 51.20 
(or) thin and weed (1st labor) 33.60 62.40 

Weed only (2nd labor) 22.40 45.60 19.60 39.60 

Other variable costs 373.43 372.80 372.38 377.50 

TOTAL VARIABLE 459.09 505.15 494.04 535.45 

FIXED COSTS 221.02 211.38 212.78 211.38 

TOTAL COSTS 680.11 716.53 706.82 746.83 

NET RETURN 5.32 -46.23 -45 .70 -67.20 

t Pts - plant to stand 22 inch rows (57,000 seed/A); ovs .. overseed (115,000 seed/A); pp ~ ' preplant herbicide 
(ethofumestate at 1.0 Ib ai/A) and pt - postemergence herbicide (desmedipham plus phenmedipham at 0.37 
plus 0.37 Ib ai/A) and I - labor as needed. 

if the wage rate charged for hand labor was increased above the 
$4.00/hr rate used in this analysis. 
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