
Resistance of Sugar Beets to Sugar Beet Root Aphids, 
Pemphigus populivenae Fitch, 

,2 

R. L. \IVALLIS AND .J. E. TURNER: 

.:. 

The sugar beet root aphid, Pemphigus pojmlivenae Fitch, 
has been a pest of Sligar beets for many years in the western 
United States, the Great Lakes area, and in Canada and causes 
serious injury to the crop when conditions ar'e favorable for its 
devclopmen t. (I, 2)' In 1963, Wall is and Gaskill (3), working 
in Colorado, reported striking differences in infestations of the 
aphid on 2 strains of sugar beets. A commercial variety, GW 
674, tbat is resistant to leaf spot was infested with only 6% as 
many aphids as an inbred that was susceptible to leaf spot, SP 
471001-0. In Canada, Harper (4) found thal GW 674 and GW 
359 were resistant to the sugar beet root aphid and 9 other 
varieties were susceptible. 

Thirty one varieties of sugar beets were planted at Yakima, 
Washington, in 1966 in field plots subject to natural infestations 
of the aphid. (U nfortunately, the varieties GW 674 and GW 
359 were not available.) Plots were a single row 30 feet long, 
replicated 3 times. No commercial fertilizers were applied. Dur­
ing the week of August 22-29, 1966, 3 beets were dug from each 
plot; about 3 inches of soil were left around the taproo ts. In the 
laboratory, the soil vl'as removed carefully from all rootlets, and 
the number of aphids on each beet was counted. The data were 
transformed to the log of X + 1 and anal yzed sta tistically. 

Seeds of the 31 vari eties were obtained through Mr. O. A. 
Hills from the \Vestern Seed Production Corporatio~, Phoenix, 
Arizona. 

Variely CharaCieristics 

GW 823 (;\ri70n~) T.ear spot resistant. 
GW 839 Leaf spot res ista nt. 
GW 831 MS No in formation availabl e. 
GW 806 Derived from leaf.spot-resistant material. 
GW 821 (Pollinator) No informa tion available. 
GW 840 No information availilble. 

1 Hemip le·ra : Aphididae. 
2 In coo perati on with th e College of Agri culture, R esearch Cent er , ' Nashington State 

Unive rsity, Pullm a n. 
a En tjmology R esea rch Division, AgT. Res. Serv" US DA , Ya kima. \Va shington. 
·1 Numbers in pare ntheses refer to lite rature dI ed. 
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UI 122 (male) No information - a selection from US 22_ 

HC 4 Multigerm variety with some leaf spot resistance_ 

H 56- 58 j\Jultigerm varie ty with some lea f spo t resistan ce_ 

GvV 823 (Longmont) Leaf-spot resista nt. 

USiO] A multigerm with so me resista nce to black root 


and leaf spot. 
Klein E 742 R + G Old type - curly-top-susceptible. 
AM 3 S lvIonogerm with resistance to Aphanom),ces and 

some resislance to kaf spot. A good sugar type_ 
US 75 Curly-top-resistant variety. 
GW H2 Stock A No informa tion availa ble. 
AI 10 X 12 Curly-lop resista nt. 
AI I X 2 Curly-top resistant. 
(:T 9 MS X C.T 9 .\tIM An inbred with curly top resistance. 
71] 2 - 02 No information ;1V;]ilable. 
GW 8211 Northern Europea n in orig·in. No resistance to leaf 

spot or curly top. 
HH 8 t\o information a vailable. 
AM:l N Mon ogerm of high yield but with no particular 

re"istance to di sease. 

AM 2 Monogerm of high sugar and good tonnage. Some 
resistance to curly top and leaf spot. 

H-65-02-63 No informa tion available. 
US 22/ 3 Curly-top resistant. 
60-806-0 JVf onogerm wi th resista nce to lea f SIJOI:. 

VI 1] 2 (female) A selection from US 22. 
AI 1 X CT 9 Curly-top resistant . 
VI 112 X 1..;1 ]]2 A selection from FS 22. 
SL 122 CMS X CT 9 S1. 122 a monogenn curly-top resistant and CT 9 

is a multigerm, curly-top resistant, stlf-fertile 
pollinator. 

HH 12 i'vlonogerm male sterile hybrid with intennecliate 
resiSlance to curl y top and leaf spot.. 

Aphids were found on all varieties Cfable 1), but they wert' 
present in varying numbers. Variety (;.VV 823 (Arizona) had sig­
nificantly fewer aphids than 15 varieties; also, GW 839 and GW 
821 MS were more resistant to aphids than 15 varieties. 

Variety HH l~ was significantly more susceptible to infesta­
tion than 22 varieties and had 3 times more aphids than the 
next most susceptible heet. Six varieties had fewer aphids (were 
significantly more resistant to aphid attack) than SL 122 CMS X 
CT 9 which is a commercial variety grovvn throughout a large 
part of the Pacific :.\lorthwest. 

These results and the findings of Wallis and Gaskill (3) in 
Colorado and Harper (4) in Canada suggest that breeding for 
greater resistance to the sugar beet root. aphid is feasible. 
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Table I.-Total numbers of sugar beeI root a phids on 9 plants eadl of 31 varieties of 
sugar beets. 

Total Statistically 
no. si.gnificant 

Variety aphids difference' 

CW 823 (Arizona ) 
CW 839 
CW 821 MS 
CW 806 
CW 82 1 ( Pollina tor) 
GW 840 (Longmont ) 
UI 112 (male) 
HC 4 
H 56·58 
GW 823 (Longmont) 
US 401 
Klein E 742 
AM 3 s 
US 75 
GW H 2 Stock 
Al to x 12 
AI I x 2 
CT 9 MS x CT 9 VfM 
711 ~ 02 
c.; II ' 828 
HH R 
A'vI 3 N 
AM 2 
H·65·02·63 
US 22/3 
5U·R06·0 
UI 112 (fema le ) 
AI I x cr 9 
VI 11 2 x l'1 112 
SL 122 CMS x CT 9 
HH 12 

4 
7 
8 

12 
2:1 
23 
27 
:Jq 
40 
54 
62 
G6 
68 
97 
98 

109 
11 5 
1 2~ 

125 
138 
J60 
161 
181 
188 
191 
205 
290 
363 
474 
522 

1827 

a 
ab 
ab 
abc 
abcdef 
Jb<:defg 
aheel 
abcclefg 
abcdcE 
abede 
abcdefgh 
abcdefgh 
a.bcdcfgh 

bcclcfgh 
rdefgh 
cdefgh 
cdefgh 
cdcfg'h 
defgh 

abcdcff.;h 
efghi 
efgh i 

abcdcfgh 
c1efgh 

fghi 
efghi 

ghi 
bi 

defghi 
ghi 

1 Totals followed by the sa me letter are not significa ntl y different at the level 
of errol' based on DUTlc:ln's multiple range test and log of X + I rranSf01111 ation. 
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