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Introduction

The sweetpotato weevil (SPW)[Cylas formicarius ele-
gantulus (Summers)] is the most destructive pest of sweet-
potato worldwide. Greatest losses from SPW injury in the
United States occur in the southernmost production areas of
the Southeast. L osses are avoided in northern areas by state-
administered quarantines to restrict movement of the insect.
However, many losses continue to occur in previously wee-
vil-free locations because of spread of the insect from
infested areas.

Other soil-inhabiting insects are also injurious to sweet-
potato storage roots and are serious sweetpotato pestsin the
United States. These include the WDS complex of insects
— wireworm (Conoderus sp.), Diabrotica sp. (Cucumber
beetle), and Systena sp. (flea beetle). Injury caused by lar-

vae of the WDS complex is primarily to the surface of stor-
age roots, affecting their appearance and grade. Insecticidal
control is often ineffective in preventing injury by these
insects and considerable losses are often incurred. An inte-
grated pest management (IPM) program would be the most
effective insect control measure for SPW and the WDS
complex, but increased host-plant resistance to these insects
is needed for such a program to be effective.

Three sweetpotato breeding lines — MS-501, M S-503,
and MS-510 — are being released by the Mississippi Agri-
cultural and Forestry Experiment Station to provide addi-
tional sources of insect resistance for use in breeding. They
have moderate levels of resistance to the SPW and the WDS
complex.

Origin

MS-501, MS-503, and MS-510 are open-pollinated
seedlings from T1S-9465, T1S-8409, and T1S-8266, respec-
tively, polycrossed with 36 breeding lines at the Interna
tional Institute of Tropical Agriculture (IITA) in Ibadan,
Nigeria, in 1988 and 1989. The parental lines in the poly-
cross were advanced selections from a broad-based breed-
ing population developed at IITA through selection for
earliness, high yield, and adaptation to conditions at |badan
and nearby wetter and drier locations. Sweetpotato virus
disease and sweetpotato weevils (Cylas puncticollis) are

important constraints at 11 TA, and the I TA breeding popu-
lation was reported to have resistance to both (Hahn et al.
1989). The pedigree of TIS-8266 is TIS-3277 (a selection
from seed introduced from Korea) x T1S-2099 (originally
coded 3-382). The pedigree of TIS-8409 is TIS-3053 (orig-
inally coded Tib 2 OP) x TIS-2498 (Tib 1 OP-3). The pedi-
gree of TIS9465 is Tib 9 (White Star) x TIS-1499
(originally coded C9-8, a seed introduction from Trinidad
and Tobago).
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Description

The stems of MS-501 are short and green. Leaves are
cordate. Petioles are purple at the base and at the juncture
with the leaf axis. The storage roots are round and flattened
on the proximal end. Skin color is medium tan, and the flesh
islight yellow. Stems of MS-503 are moderate in length and
green. Leaves are cordate and dightly lobed with purple
abaxial venation. The petiole is purple and darker purple at
the juncture with the leaf axis. Storage roots of MS-503 are
round. Skin color islight to medium purple, and the flesh is
yellow. Shallow grooves are present in the roots of MS-501
and MS-503. The cause for grooved storage roots in these
linesis not known, since grooves may be a genetically con-
trolled characteristic or may result from other causes such
as growing conditions, sweetpotato leaf curl virus (C.A.
Clark, personal communication), or the russet crack strain
of sweetpotato feathery mottle virus (Karyeija 1998). MS-
510 has green stems of moderate length. Leaves are lobed
with one sinus on each side. The petiole is purple at the
juncture with the leaf axis. The storage roots are elliptic
with light tan to white skin. Flesh color is cream with scat-
tered spots of orange pigmentation most numerous in the
cortex. Dry matter percentage for the three breeding linesis
29%, versus 24% for ‘ Beauregard.” These linesrequire short
days for flower initiation. Seed production is dependent on

greenhouse culture during late fall, winter, and spring at
Pontotoc, Mississippi.

In field evaluations at Beaumont, Miss., these lines
were similar or superior to ‘Regal,” the most highly resistant
control in response to SPW and WDS injury (Tables 1 and
2). MS-510 produced over twice as many roots uninjured by
SPW asdid ‘Regal’ in 1994 and 1995. MS-501 and M S-503
produced greater percentages of SPW-uninjured roots in
1995 than ‘Regal.” SPW stem injury was also mostly lower
in the germplasm lines than in ‘Regal.” The greatest reduc-
tion in injury by SPW to the breeding lines compared with
‘Regal’ was in severity of root injury. Injury scores ranged
from two to eight times lower in the three breeding lines
than in ‘Regal’ in all but one case. The breeding lines did
not differ from ‘Regal’ in percentage of roots uninjured by
the WDS complex (Table 2); however, WDS injury scores
were lower for MS-501 and MS-510 than for al named cul-
tivars.

Total yield of MS-510 was higher than ‘Beauregard,’
‘Centennial,’ and ‘Regal’ on a sandy |loam soil at Beaumont
(Table 1). No differences were observed in yields of MS-
501, MS-503, and the control cultivars at Beaumont. Beau-
regard yielded more than all three germplasm lines on a silt
loam soil at Pontotoc (data not shown).

Table 1. SPW injury and yield of sweetpotato breeding lines (BL)
and three commercial cultivars in 1994 and 1995 at Beaumont, Miss.
BL / cultivar Roots not Stem Root Sweetpotato
injured score! score! yield
1994 1995 1994 1995 1994 1995 1994 1995
% % tons/ha tons/ha
MS-501 42 b2 75 a 20b 29c¢ 1.3 cd 0.5d 15.9 ab 6.8¢c
MS-503 44 ab 74 a 3.1a 28¢c 1.1d 0.5d 16.8 ab 16.6 bc
MS-510 73 a 78 a 1.8b 29c¢ 0.3d 0.5d 26.2a 42.8 a
Regal 36 b 35b 32a 3.5b 2.3 bc 1.8¢c 9.8b 28.7b
Centennial 11c 23 bc 3.2a 41 a 3.4 ab 24b 9.6b 200b
Beauregard 10c 9¢c 29 a 42 a 3.8a 3.2a 95b 259b
'Rated on a scale of 0-5: 0 = no injury; 5 = severe injury.
?Mean separation within columns by LSD (P < 0.05).




Table 2. Injury to sweetpotato breeding lines (BL) and to three commercial cultivars
by WDS complex (Conoderus, Diabrotica, and Systena sp.) in 1994 and 1995 at Beaumont, Miss.

BL / cultivar Roots not injured Injury score?

1994 1995 1994 1995

% %

MS-501 14 ab? 58 a 1.5cd 0.7d
MS-503 12 ab 19 bc 2.0 bc 1.2 cd
MS-510 20 a 34 ab 1.1d 09d
Regal 10 ab 19 bc 2.6 ab 1.7 bc
Beauregard 6b 3c 29a 26a
Centennial 12 ab 8c 19b 2.1 ab

'Based on number of feeding scars: 0 = no scars; 1 = one to five scars; 2 = six to 10 scars; 3 = 11 to 15 scars; and 4
= more than 15 scars.
2Mean separation within columns by LSD (P < 0.05).
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