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The one of 

the oldest sugarbeet production regions the united 

States main a of 

Rocky Mountain Climate this region is semi­

, and cultivated soils alkaline and in organic 

but 

Representative range 980 m 14 m above 

level in ,respectively. Annual 

rainfall ranges from 150 in northern Wyoming to 4 mm 

in also in-

eludes areas Colorado, Montana and Nebraska, are pro­

duced under irrigation. growing season varies 

135 days Wyoming to days Kansas ( 

Sugarbeets, corn, dry beans, 

alfalfa are commonly in rotation. Some vegetable 

crop production occurs. Most farmers in the rely 

3- 4-year cash-crop yi:;ld for 

sugarbeets approximates 44 metric tons per hectare. 

Some the in this 

sugarbeet nematode sugarbeet root 

maggot ITetano o4mi~), 

IRhizo nia ~olani), sugarbeet powdery mildew [ e 

nil, redroot pigweed (Ama4anthu6 ) , 

*Entomologist Manager, Crop Establishment and 
Protection, respectively, Great Western 
Agricultural , Longmont, 
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common lambsquaI'ters ( d~um album), kochia [Ko c.h~a 

~ J I black nightshade (Soianum ), barnyard 

grass c~u~ foxtail (v~,~cv~c~~ 

vi~~d~6) t yellow foxtail (S. iute~c.en~), and wild oat 

(Avena ) • 

Main objectives of this treatise are: 1) to generally 

review the current pest management systems for sugarbeets; 

2) to involved; 

and discuss possible strategies for future pest 

management systems. This review presents information 

many a specific well general 

concepts adaptable to production region. 

MANAGEMENT CONCEPTS 


Sugarbeets are vulnerable to attack many insects, 


mites, nematodes, and 


numerous weed species compete directly with sugar-

beets space, water, and nutrients. Nevertheless, 

there only a few key pests in group 

primarily responsible for the bulk of crop damage and 

loss. These key pests must be identified and included in 

pest often 


from geographiGal area to of 


ences in biotic (vegetation, natural enemies, other com­

organisms etc.) and abiotic (climate, soil, .) 

condltions. 

Integreted pest a "pest 


management system that, in the context of the associated 


environment and population dynamics of the pest spe­


in as 


compatlble manner as possible and maintains pest popula­

at levels below those causing economic injury" (12 . 

Numerous books papers have published in 

years various pest management techniques and methods 

(, , 3, 4, 6, 12, 14, 16, 18, 19, 20, 21, 22, 2 , 26, 


32). However, the techniques described 


not always applicable to all crops and pests. Each 


http:iute~c.en
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scientist must choose the techniques or methods that are 

most effective, practical, economical, and environmental­

ly sound for given pests and crops in a given area. 

Pest management systems described in this report involve 

all suitable techniques and methods, and they also repre­

sent an interdisciplinary approach. Some important pest 

management tactics employed by the authors are listed be­

low: 

1. Pest resistant varieties 

2. Cultural control 
a. Crop rotation 
b. Field sanitation 
c. Planting date 
d. Plant spacing 
e. Cultivation 
f. Irrigation 

3. Biological control 

4. Chemical control 
a. Selection of pesticides 
b. Formulations 
c. Pesticide mixtures 
d. Application techniques 
e. Plant growth regulators 

5. Other supportive tactics 
a. Determination of economic thresholds 
b. Sampling 
c. Scouting and monitoring 
d. Education and training 

CURRENT PEST MANAGEMENT SYSTEMS 

Generally, sugarbeets planted early in the spring (late 

March and early April) are more tolerant to pests than 

fields planted later. Seedling diseases caused By Phoma 
and Pythium spp., however, are more prevalent under cool 

conditions. Monogerm hybrid seed is treated with fena­

minosulf or maneb to protect the seed from seedling 

diseases. Planting sugarbeets to a final stand is encour­

aged whenever conditions permit, and plantings to final 

stand are increasing. Seedbeds often are irrigated to 

promote quick crop emergence. 

Nematodes, particularly the sugarbeet nematode, are wide­

spread in most sugarbeet growing areas in the region. A 
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4-year crop rotation is strongly recommended wherever 

are routinely taken for 

nematode counts. If the count shows more viable 

cysts per 473 (1 of 

is (1). Fields infested with nematodes are 

fall- spring-fumigated with dichloropropene compounds 

or treated with aldicarb 

are the most expensive pesticides used by sugarbeet 

growers. 

For control soil insects such as the sugarbeet root 


flea 


J, and wireworm (Cot~opt~~a: 


approved soil insecticides is 


at planting use 

cide depends largely on past infestation levels in a 

area. areas where population 

been insecticide is applied in the seed 

row at a reduced rate to minimize any undesirable side 

effects the , rather a full in 

standard 18-cm marginal areas, bait traps con­

taining sugar-trichlorfon solution are used to monitor 

the adult the When 

10 or more adult flies are caught per trap day, 

insecticide application is recommended. 

Foliar insect pests are carefully monitored and an ap­

is a high level of 

infestation is anticipated. 

ation and stand loss on sugarbeet yield are well documented 

I7, 9, 10, 17) applied 

for control of mid-season foliar insect pests when 

10% of the foliage is consumed a pest and the damage 

expected to This does 

pests with piercing-sucking mouthparts, particularly 

aphid ( p~~~ and 

the beet leafhopper 

In soil insecticide applied at planting 
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crop protection against many other 

sugarbeet root suf­

insect 

pests. A typical side benefit is of 

webworms XO,o .J in the Lo e spp. 

used to the most abundant and destructive foliar pest 

until about 1970. reasons for sharp 

1) highly effec­

tive systemic soil insecticides; and 2) improved weed con­

trol common 

lambsquarters and Russian thistle (Sal~ /Gali). The 

spinach leafminer ), another common in­

sect 

Natural enemies undoubtedly play an important role in reg­

ulating pest populations sugarbeets. 

predators, parasites, pathogens belonging to several 

(4, 8, 16, 18) 

and they are listed in Table 1. 

1. on su,galrb~~et 

CiundeUdae 

Antho c.oJr.idae 

lc1tneumonidae 
Chalc.idae 
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Cercospora 

been 

Table cont. parasites, 
pests. 

OF THE A.S.S.B.T. 
pathogens on 

Mites: 

Nematodes: 

Fungi: 

Viruses: 

Attai'Ltone.ma;tLdae. 

Under outbreak or pest 

population increases rapidly natural control of pest 

populations by biological control 

I suppressive pesticides be used 

to protect crops. 

Two important virus diseases, beet yellows and curly top, 

occur sporadically in the Central Great Plains, but in-

are usually Some the measures rec­

ommended to reduce viral incidence are field sanitationi 

maintenance a full, stand, of virus 

tant varieties; and application of systemic insecticides 

to kill insect vectors (3, 14, 16, 18). 

Cercospora leaf spot bVA.4L.U~ .. U.) also is con-

a sporadic in semi-arid region. The 

standard control recommendation is to Cercospora­

resistant cultivars and approved 

strains resistant to benzimidazole 

found in Texas and Arizona, area growers are advised 

to fungicides (24). 

Two important diseases affecting sugarbeet production in 

Colorado and elsewhere are rhizoctonia crown root 

fusarium yellows (FuI.Ja!L,Lum aXljl.Jp0!Lum • I.Jp. e.tae.l. 
The only known to these 

include crop rotation and avoidance covering the sugar-

beet crown soil when cultivating . G. Ruppel 
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R. J. unpublished). No fungicides regis­

tered for of at time. 

In 1979 Holly Sugar Company introduced the first 

commercial sugarbeet cultivar resistant R. -6 

and productivity of 

particular cultivar under conditions unknown 

at this time. 

Sugarbeet powdery another fungus 

united , including 

Central Great Plains. Since 1974, 

region in July or 

entire region late August. standard tleatment for 

sulfur as the 

disease in 

powdery mildew control lS 

disease area. 

in certain 

three 

The 

commercial 

are 

beets from 

of 

the United States. P/toma b 

(5) • 

relatively in the Central 

attempt been 

piles with fungicides. All 

straw protect 

Weeds 

beets. 

of 

Montana 

infest 

led 

cyc1oate. 

considered 

they still troublesome due to 

adaptation 

Wl1d oat is 

prep1anting, 

is 

chernical­

in mixture with 
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in 1978, due to 


on both wild 


thistle infestations are spreading 

, excellent these pests 

by applying 

Among areas, including Nebraska panhandle, 

important annual weeds, volunteer crop 

are listed in Table 2. In addition, perennial weeds in­

sugarbeet fields, in Colorado, Montana 

and Wyoming, and the troublesome are Canada thistle 

(Lf[ v e. VL6 e. 1 I bindweed (Convolvulu~ af[V ), 

e.n~i~ ) f and 

applications 

in 

rotation with , control these weeds. 

Table List of 
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2, List of sugarbeet pests. 

Virus Beet (BYV) 

Curly Top 

Mozaic 

Insects: --.­

SY6:t('.}'la btanda 
Larva 

Root Aphid 

UmorU.U6 
L. 

Western Field L. 

Foliage Feeders 

Three-spotted Flea Beetle 
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Velvetleaf 

.6;tfLwnOMum 

afLVeVL6 
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2, 

Field Bindweed Convolvtd',uo a!LVen6M 

SOnc.hUll a!LvelUM 

Ave.l1(l 

AQ,'Wy.)U!1.on Jtepe-iM 

'i<Yeliow Foxtail -' I::/UV'/U<- x.u;teo c.el'll) 

Cenc.hJtuo inc.e.tduo 

may.6 

Barley HM.deuJn 

Most successful growers plant sugarbeets to final stand 

on herbi-· 

cides shown in Table 3. Growers keep weed populations in 

sugarbeet fields below the economic threshold by supple-

f such as: rotation; 

seed-bed and field tillage, proper use of herbicides (in 

other crops and waste places), and hand weeding. Usually, 

that escape 

chemical control. Thus. many fields are either weed-free 

at harvest or the density of weeds is below the economic 

protection 

*Benlate 

Captan 

http:AQ,'Wy.)U!1.on
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Sugarbeet protection chemicals. 

i~Manzate maneb 

*Sulfur sulfur 

Carbyne 

*Dalapon 

IPC 

273 

desmedipham 

dalapon 

(K 

Pyramin pyrazon 

TCA 

Tolban profluralin 
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Table 3, Sugarbeet crop protection 

Treflan trifluralin 

*Betanal Betanex 

Betanal + 
Dalapon 

Dalapon + Herbicide 273 

*Eptam 

Nortron + 

Pyramin Dalapon 

pyramin + 273 

+ 

+ Ro-Neet 


pyramin + 


Ro-Neet + Herbicide 273 

Counter terbufos 

Dasanit 

Diazinon 

Dibrom naled 

Dyfonate fonofos 

*Dylox 

*Furadan 

Lannate methomyl 
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Sugarbe'::t protection chemicals. 

Malathion lJ:alathion 

oxyr"lemeton 

Parathion parathion 

B~matici~es . 

D 

*Telone 

Pest 

IN MANAGEMENT 

int.egrated 

maintain 

, has 

snb"economic levels. 

years, pesticides rolF'. pes+. 
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management (Table 4). 

4. 

Barnyardgrass 

Before crop phemnedipham 
I­ ur;;,"I!,,::u~qJ'.Jla.lH 

Redroot 

Late 

New pesticides 

evaluated and registered for control of various sugarbeet 

pests (Table 019, 

manufact.ured by Rhone-Po1l1enc, is h ighly effective on 

seed-borne seed 

fl 

RP-26019; fenaminosulf to 

spp., 019 p 

(Tables and 5) . 

Table .5. crop 

Antor dieth8.tyl-·ethyl 
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Table 5, cont. Sugarbeet crop protection candidates. 

Herbicides: 

Hoelon 

Roundup 

Antor + 
Nortron 

Nortron + 
Betanal 

Nortron + 
Betanal + 
Betanex 

Nortran + 
Hoelan 

Insecticides: 

diclofop-methyl 2- [4- (2,~-~UL'CU'LUIJn,~YLu 
p'wpanoa-te 

glyphosate N-
See Table 2 See Table 2 for chemical names 

Ambush or permethrin 
Pounce 

Research on the development of sugarbeet cultivars resis­

tant to nematode attack is continuing. When a resistant 

cultivar is developed, it will revolutionize conventional 

sugarbeet production and pest management systems. No new 

progress has been made on chemical control of sugarbeet 

nematodes. 

Synthetic pyrethroids, Ambush and Pounce (Table 5), ap­

plied at low rates, are highly effective on the variegated 

cutworm (PefLidtLQ rna J., cUI,c.ia) and some other lepidopterous 

insects. These pyrethroid compounds are ecologically 

more compatible than many conventional insecticides cur­

rently being used. 

For control of mid-season rhizoctonia crown rot, triadime­

fon and RP-260l9 have shown highly promising results. 

Moreover, University of Nebraska researchers are investi­

gating biological control of R. J.,olani using certain an­

tagonistic fungi. No conclusive data have been obtained, 

but the Nebraska approach is new and noteworthy. Research 

on the development of rhizoctonia-resistant cultivars is 

http:cUI,c.ia
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making slow but steady progress (11, 13). 

Recent experiments show that triadimefon and CGA-64251 

are effective on sugarbeet powdery mildew. These com­

pounds, particularly triadimefon, have a longer residual 

control than that obtained with sulfur compounds. Re­

search on erysiphe-resistant cultivars has just begun; 

preliminary data indicate considerable genetic variability 

among different sugarbeet lines for susceptibility, and 

this is encouraging. 

Experimental herbicide results and projections indicate 

that the most promising scheme to control annual weeds in 

sugarbeet fields is ethofumesate + diclofop-methyl/ 

phenmedipham + desmedipham (or diclofop-methyl/endothall) 

applied prepIant and postemergence, respectively, with a 

directed glyphosate application on weed escapes protruding 

above the canopy, if needed (25, 30 and Table 6). Evi­

dence indicates further that diclofop-methyl, when applied 

in tank-mix with ethofumesate, enhances chemical weeding, 

especially grassy weeds, while promoting crop safety and 

production (concept of dual synergism) (28, 29). 

Table 6. Experimental weed control scheme. 

Weeds (Major) Early April Preplant ethofumesate or 
ethofumesate + 

Barnyardgrass diclofop-methyl
Black Nightshade 

Common Lambsquarters 

Green Foxtail 

Kochia 

Redroot Pigweed 

Russian Thistle 


Weed Escapes Mid-May At crop phenmedipham + 
thinning, desmedipham (+

Kochia 
postemergence Herbicide 273) /

Common Lambsquarters diclofop-methyl
Redroot Pigweed 

Late Weeds Mid-July Above canopy, glyphosate 
directed

Kochia 
foliar

Redroot Pigweed 
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planted and 

harbor 

diffi.cul t 

season, 

it is 

harvested. 

\J\.jJlXL,r.lL OF THE A.S.S.B.T. 
DISCUSSION 

Sugarbeets and the 

Central first row crop to 

Consequently, 

pest manage·­

ment 

Phoma 

seed treatment programs. 

increasing problem in 

candidate, RP-26019, part

I must in 

re­

icu-

Sugarbeet nematodes been the pest problems 

since sugarbeets were introduced into this country. 

in high 

price soil fumigants and aldicarb, which cost growers 

ro­

quiLe discouraging to 

growers when they realize that they have to nemati­

cide long and 

neruaticides are urgently needed to reduce production 

costs. 

Rhizoctonia crown rot is another major factor limlting 

in the 

g~owers rely entirely on cultural means to field 

rhizoctonia populati~ns. Additi direct control tac­

tics with re­

tools to combat rhizoctonia. 

Because the long growing season 

weed is more complex and difficult t.han that 

corn has to mOle 

herbicides, thus, labor has been significantly re­

cent years. The 

larly 

about hectare. 

dm: the past Complete spring mechaniza­

of control 

coupled with planting to stand. 


Geneticists plant must develop not pest 




cides. Phytotoxicity 
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resistant cultivars, but also pesticrde ~olerant culti­

vars, those resistant to residual herbi­

timely management 

cultivars 

VOL. 5, APRIL 1980 

layed emergence early growth characteristics. Im­

proved crop will 

t.he manageable. 

Finally, in 

crop pest management the training of growers and tech­

nical personnel. in pest 

remains in the hands of managers technologists indl­

viduals or farms. should always 

be well 

practices. Through lnspection of fields and 

and control 

management can be accomplished consistently 
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