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Several insecticides have been applied to the soil or seed to 
control the sugar-beet root maggot, TetanojJs myojJaeformis 
(Roed.). J ones et a l. (5) " reported that sugar beet yields were 

increased by a broadcast application of a ldrin , dieldrin, or 
heptachlor mixed with fert ilizer. Call enbach et al. (1) and 
Gojmcrac (3) obta ined similar results in North Dakota, when 
these insecticides wcre sprayed on fertilizer which was drilled 
in with th e seed. They found lhat, at high rates of insecticides, 
the formubti ons 'were ph ytotoxic but careful thinning reduced 
differences in beet stand to a great exten t. 

Seed treatments of a ldrin a t V2 pound and heptachlor at Y4 
pound respectivel y, applied dry per 100 pounds of seed were 
found f'ffective by J ones et al. (:'J). But Ca lJenbach et al. ( I) 
found these insecticides were not effective unless the seed was 
pelleted (2) with wettable powders, to give' one pound of toxi ­
cant per 100 pounds of seed. 

This paper reports tests on sugar-bee't root maggot control 
made in the light soil area near Altona, Manitoba, in I QS7. The 
meth ods of formu lation and appl ication of the insecticides arc 
considered in relation to larval control, beet stand, and size and 
yield of beets. 

:Ylethods and Materials 
For soil treatments, in secticide-impregnated fertilizer, and 

insect icide-ferti li zf'r mixtures were formulated to contain 1.25 
pe'rcent toxicant. The following formu lations were used. T hose 
prepared to speci fication by Chipman Chemical Company, Winni ­
peg, M anitoba. contained the following ingredients in pounds: 

Hept ac h I or - im pregna l cd ferti li zer: technical heptach lor 
(72 %), 1.40 ; heavy aromatic naphtha, 1.40; fertilizer 77.20. 

Aldrin-impregnated fertili zer: tech nical aldrin (95 %), 1.04; 
heavy aromatic naphtha, 1.04 ; urea , 1.60; fertilizer, 76.32. 

H eptach lor (9 % gran ular) -fertilizer mix ture: technica l hf' p­
tachlor (72 %) 110, heavy aroma tic naphtha ~.08, Velsicol de­
activator H. 0.62 , attaciay (8 / 15) , 7.16; fertilizer 68 .74. 

1 Contribution No. :)780, Entomo logy Di"i sion , Sc ience Scr\"icC' . Department of .'\ gr icul · 
ture, 0(1<1\, J.. Canada. 

2 A S:4oci a[(' Entomologist and T echnician. respect h 'ely, Canada Departlll e nt of Ag ri culrure 
Rese arc h SUH ioll. \VillIlip{'g, \-Linit oha. 

:lAg-ronomisl, 1fanitoha Sugar Compan y, \ 'Vinnipeg, ~'fanit()ba. 

: 1"\ umbers in parentheses refer to lil('raturf' cited. 
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Aldrin (10% granular) -fertilizer mixture: technical aldrin 
(95 %) 1.06, heavy aromatic naphtha 1.05, urea 0.38. auaclay 
(8/ 15) , 7.50; fertilizer 70 .0. 

Heptachlor-impregnated fertilizer (commercial formulation) 
was prepared by Consolidated Mining and Smelting Company, 
Trail, British Columbia. 

For seed treatments 40 percent heptachlor, aldrin, and dieldrin 
on attaclay was applied to seed to give one pound of toxicant 
per 100 pounds of seed. Each pound of seed was mixed with the 
required amount of powder and 10.0 ml. of 1.0 percent Methocel 
until all the power was taken up. 

Plots were arranged in randomized blocks replicated eight 
times ; each plot consisted of four 50-foot rows and guard rO'lovs 
were provided. Kleinwanzleben-N seed, treated with Captan, 
was sown on each plot at 6.0 pounds per acre and fertilizer 
(11-48-0) was appl ied at 80 pounds per acre. They were applied 
together on May 24, with an International four-row beet drill 
titted with a V-belt metering device calibrated for precise delivery. 

The seedling stand on each plot was estimated by counting 
the number of beet-conta ining inches in 200 inches of row on 
June 20, the day before thinning. Phytotoxicity was calculated 
by comparison ,vith the untreated plots. The stand was eva lu­
ated again on July 5, to es tablish the uniformity after thinning. 
At harvest , the number of beets in 100 feet of row was recorded. 

The larval infestations were estimated from the plots in four 
blocks in mid-September by counting the larvae in 6 soil 
samples, 8 by 8 and 16 inches deep, per plot. Each sample was 
taken from an outside row, from the soil directly beneath beets. 

The yield and number of large and small beets were deter­
mined on September !SO. The mean weights and standard errors 
for large and small beets were 1.61 ± O.O ~l and 0.68 -± 0.02 lb. , 
respect ively. Two 50-foot lengths from the central TOWS were 
harvested from six blocks. Beets were washed before weighing. 
Percelltage sugar was determined by the NLlllitoba Sugar Com­
pany. 

Thf' data on beet stand, number of larvae, yield, and beet 
size were examined by analysis of variance and the multiple 
range test (Duncan (4) ) . 

Results and Discussion 

In 1957, abundant rainfall throughout the growing season in­
flu enced the type of plant injury caused by the sugar-beet root 
maggot. Rainfall was 14.7 inches from May 1 to September 



:10 II inches. The larvae did nOI 
kill heets OJ cause wilting du tlic season 
but t 11 C si/c or bects. 

fhe disnibut iOll or the was observed June 24 
and July n, by eXallllmllg tbe plots 50 and 200 

respecti\ ely. ~Egg dutches were found in the soil adpcent 
to tiH and H4 percellt oj these Adult emergence had be-
g'uIl hy June 22, alld lIies were abundant June 29. 

Table I shm"s that stands were reduced on all treated 
in (Olllparisoll to the untreated ones, the multiple range 

tt'st showing this to 1)(' iliclllt at the I pncent. level. The 
heptachlor Icrrili/er was the most 

form u lat inn. reduction of 
The]e was no 

between and 
or as granular, mixed with izer; these formulations were 

with the sallle solvcnt. The seed treatments were 
less phytotoxic than the soil treatments alld the ill-
Ilsed i{ave silllilar seedl losses. 

LTniforlll thilillilli{ relllovcd to a larg-e extent the diffl'n~l1('es 

in sland (Table I). TheIl' 'I'as no significant difference in tbe 
a\eragl' l1ullllwr of bCl'ts pel' plot at harvest. 

Tabh:, L-Efft.Tt:ri of lnst'( liddl's, formulations. and l\fethod of Application on Stand of 
Sugar llc('ts at Altona, ;\'lanitoba; 19J),7. 

,,"[('all Numher 
of Plants pcr 

Beron' Air.... P{Tct'lltage lOO FOOl of 
Thinning Thiuning Phytutoxidtl Row at HarH:'st 

Heptadllor 
(:oIHlI1Cldai) 

I h.'pt at h lor 
'\ldrin 

WO 
lO,O 

fiO.O 
39.0 
34.B 

(;rauular Insecticide PIns Fertilizer 

lll'prarhlor 
.,\ldrin 

"iccd Trl'alnit'llt 

Heptachlor 
\Idrin 

'W.l 
1 

1H~~ 
19.0 

20.5 88,:l 
88.8 

Dieldrin 17.1 18.5 !JI.8 

Llllrc;lted fcrtilin'l IR.ll 81.0 

lOne pound 01 JOI" soil tleatment, OH~' pound 1>('1 JOO pound.) of seed for 

seed tl'catHlcnL 

;! c\\'erage nnmhcr inches in 200 inches of row. 



there 

lucan 

llealmCllIS lliat 
""avc ificalH 

inncasn ill Sll.e (If beets also 
rltis associatiol\ is definite 101 

til(' heptachlor and 
toxicant per acre thaI reduccd larvae 
heptachlor seed I real ment similarl increased 
pn('ent reduction ill the lllllllbcr larvae in 
unlrcarcd plots was nOI significallt. However. 

1.0 01 
rllC 

could not be SllOWll \\'ill1 the small nUlllber 01 samples takell 
plor. It was CSI imatecl thaI IOllr tinlCs as lllallY 
would probahly he reqnired LO determine means Within 
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iable :2 "hows tllat the msenicick·fertilizcr treat.lllellls reduced 

tlcr Ireatmcnts 
root maggot :)0 to flO 

were not shown to 
cticdiv(' than the aldrin-Icnilizer treatments. nor ,vcn.' the l1utn­

bns 01 maggots iII the seed treated sign ilinllJ II di [tercllI 
1rom the ulltreated I{owever. 
associa! ion hetween Humber of lan ae 
awl yield Furt heUllOlC. lile djH'en:nce~ ill 
t Oil tll(' or large beets ldllced, for all the 

cerll" iVith a confidence interval of percent. 

content ()f the bect~ from trealed alld unt H'al.("d 
was nor lly different. 

'Tahk 2.-Efft,t'lS of InstTtic id('s. Formulation ... , and :M(·thod of :\pplkafion on ~umber 
of Lal'Y<lt'. Silt: 01 Beds and \,'it'ld at i\ltona) :\Ianltoba. 19:)7. 

---,,------------------------
Reduuion in i'll'au Ront 
,"umher of J>r.:r<'t'lltag-c of ,\'h:'ld Iler Acre: 

Lar"ae~, Pt"rCl'ntag-c Ut"t'ts Lit rg(' (Tom) 

ImprcJ"natetl Fertilizcr 

I kPidlhtor (Commercial) BO.O" 

1kpLlchlor i(l,Il';' oz.];;; 


\Idrin -,0.11';' 


Gr~ullzlar lustxtidde Plus Fertilizer 

11('1'l"' IdOl' 
\ldtlll 

60.2" 
H ') 

12.2* 
IO.G 

] Icpt ;)(h lor 
Aldrin 
Diddrin 

!)eed TreatJllcnl 

:L).O 
1~.5 

O.!! 
1'>.6 

I 
11.1 
HU 

1i.0 9.9 

, One pound of toxicant :UTt' lor ~(1il tH'ilrmt'nL pound per 100 potun::', of s!'cd I'm 
St'cd tr'eatment. 

:! :::0.0 I~!n~-li? pel pI-lilt ill untl't'dtcd plols, 

-;:lHlh:rclln-s \;ignihcanl trorn untn';,llt'd 
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The results suggest that, under conditions of adequate soil 
moisture, heptachlor or aldrin applied with fertilizer at one 
pound of toxicant per acre may cause a 35 to 60 percent reduc­
tion in seedling stand, which may not affect the stand of beets at 
harvest. It is remarkable th at, although root maggots caused 
negligible loss of stand, a 60 to 80 percent reduction in their 
number resulted in an increase in yield of 2 to 3 tons per acre, 
by favoring the production of large beets. 

Summary 

At Altona, Manitoba, tests were completed in 19'57 on sugar­
beet root maggot control. Soil moisture was adequate during 
the growing season and the maggots did not ca use loss of stand . 

1. Sugar beet yields were increased by 2 to 3 tons per acre 
after application of heptachl or or a ldrin fertilizer mixtures that 
contained one pound of toxicant per acre. 

~ . Sugar beet yields were not increased by aldrin and dieldrin 
seed treatments, although a heptachlor seed treatment increased 
yield. The insecticides were applied at one pound of toxicant 
per 100 p ounds of seed. 

3. Seedling stand vvas red uced significantly by all treatments 
but thinning removed the differences in stand. 

4. The number of root maggots per plant was significantly 
reduced by heptachlor or aldrin fertilizer mixtures but not by 
heptachlor, aldrin or dieldrin seed treatments. 

5. The reduction ot the number of root maggots was shown 
to be associated with an increase in beet size and yield; but suga r 
content ,vas not affected. 
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