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Response of Cowpea Breeding Lines and Cultivars to
Meloidogyne incognita and M. arenaria

T. L. KiRkPATRICK! AND T. E. MORELOCK?

Abstract: Twenty-four cowpea breeding lines and four cultivars were tested for resistance to
Meloidogyne incognita in the greenhouse. Gall and egg mass ratings indicated a range of responses
from susceptible to highly resistant. Five breeding lines—VS84-2, V§84-8, VS84-12, V§84-14, and
VS84-22—and the cultivar Erectset had gall and egg mass ratings comparable to the M. incognita-
resistant cultivar Mississippi Silver. All of these were also resistant to M. arenaria. Significantly fewer
M. incognita juveniles were found in roots of resistant than in roots of susceptible plants at 7 and
21 days after inoculation; however, no differences were found at 14 days.
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Cowpea, Vigna unguiculata (L.) Walp., is
an important crop in many parts of the
United States. It is grown in the Ozark
Region of Arkansas as a processing crop.
A cowpea breeding program underway at
the Arkansas Agricultural Experiment Sta-
tion has resulted in the release of several
high-quality, well-adapted cowpea culti-
vars (1-5).

As a result of this program, high levels
of resistance to bacterial blight, a major
cowpea disease, have been incorporated
into the more recently released cultivars
(4,5). Resistance to root-knot nematodes
Meloidogyne spp., however, has received lit-
tle attention.

Meloidogyne spp. are important cowpea
pests worldwide (7,9,10,16). Although M.
incognila is the most widespread (8,9,12),
M. javanica (11,12,18,19), M. hapla (8,12),
and M. arenaria (7,12) also have been as-
sociated with crop damage. Resistance to
M. incognita has been identified (13,14) and
is inherited as a single dominant gene (8).
Resistance to M. incognita appears to confer
some degree of resistance to other Meloi-
dogyne spp., although pathogenic variabil-
ity within the nematode species can influ-
ence the degree of resistance expressed
(8,18).
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Meloidogyne incognita is the most com-
monly encountered root-knot nematode
species in Arkansas, although M. arenaria,
M. javanica, and M. hapla also are found
occasionally (R. D. Riggs, pers. comm.). Be-
cause of the wide distribution of M. incog-
nita throughout the cowpea production
area of the state, an evaluation of the re-
sistance to this pest in the cowpea breeding
material used to develop new cultivars was
needed. Our objectives were to evaluate
advanced breeding lines of cowpea for M.
incognita resistance and to identify candi-
dates with the most potential for use in
development of root-knot nematode resis-
tant cowpea cultivars.

MATERIALS AND METHODS

Twenty-four advanced breeding lines of
cowpea, three cultivars, and a resistant cul-
tivar standard (Mississippi Silver) were
evaluated for resistance to M. incognita. In-
dividual seeds of each breeding line or cul-
tivar were planted into methyl bromide-
treated sandy loam soil in 10-cm-d clay pots.
When the first leaf was fully expanded, 10
seedlings of each breeding line and cultivar
were selected for plant uniformity, ar-
ranged in a completely random design on
a greenhouse bench, and each was inocu-
Jated with 5,000 eggs of a population of M.
incognita race 3. The nematode was col-
lected from cotton in 1984 and maintained
in the greenhouse on tomato (Lycopersicon
esculentum Mill. cv. Rutgers).

Eggs were collected by the NaOCl meth-
od (15) and added by pipetting them in 10
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Taere 1. Egg mass and root gall ratings for cow-
pea cultivars and breeding lines following inoculation
with Meloidogyne incogniia race 3.

TasLe 2. Egg mass ratings for five cowpea breed-
ing lines and three cultivars following inoculation with
Meloidogyne arenaria race 1.

Cultivar or Cultivar or
breeding line Egg masses Galls breeding line Egg masses
VS84-1 4.8 ab 49a Elite 30a
VS84-2 2.7d 3.2cd VS84-12 1.7b
VS84-3 4.6 abc 4.7 ab VS84-2 1.5 bc
VS84-4 4.5 abc 4.6 ab VS84-14 1.4 bc
VS84-5 5.0a 5.0a V§84-8 1.2 bed
VS84-6 4.9 ab 49a VS$84-22 0.9cd
VS84-7 4.3 abc 4.3 ab Mississippi Silver 0.9 cd
VS84-8 2.6d 2.7d Erectset 0.5d
Vs84-9 4.2 abe 4.7ab Means followed by the same letter are not significantly
VS84-10 4.5 abe 4.7ab different (P = 0.05) according to Duncan’s multiple-range
VS84-11 4.9 ab 5.0a rest.
VS§84-12 29d 3.1d Rating scale: 0 = no egg masses or galls, 1 = 1-2, 2 = 3~
VS84-13 38¢ 3.9 bc 10, 3 = 11-30, 4 = 31-100, 5 = > 100 egg masses/Toot
VS84-14 1.6 ef 1.9e system. Data are averages of 10 replicates.
VS84-15 4.7 abe 4.8a
VS84-16 4.3 abc 4.5 ab o
VS84-17 4.7 abc 492 Mississippi Silver were selected for evalu-
V584-18 4.9 ab 5.0a ation of resistance to M. arenaria. The cul-
zzgz:;g i‘; ZEE Z'g 2 tivar Elite was included in this test as an
VS84-21 5:0 a 50a M. incognita-susceptible check. Ten seed-
V584-22 1.0f 18e lings of each line or cultivar were planted
xgg‘f'g; i-g ;bc Z-g 2 and arranged in a completely random de-
- . C Ja . . .
Elite 4.9 abe 43 ab sign in the grgenhouse. Es.ich seedlm.g was
Erectset 10f 19e inoculated as in the previous experiment
Crimson 4.6 abc 4.8a except that a population of M. arenaria race
Mississippi Silver 2.3 de 2.5de 1 from North Carolina, maintained on

Means followed by the same letter are not significantly
different (P = 0.05) according to Duncan’s multipie-range
test.

Rating scale: 0 = no egg masses or galls, 1 = 1-2, 2 = 3—
10,3 =11-30,4 = 31-100, 5 = > 100 egg masses or galls/
root system. Data are averages of 10 replicates.

ml distilled water into three holes (0.5 cm
d X 4 cm deep) in the soil around each
seedling. After 45 days, each plant was re-
moved from the soil and its roots were
rinsed thoroughly with water and rated for
galling. Each root system was then stained
with Phloxine B (0.15 g/liter tapwater) for
15 minutes and rated for the presence of
egg masses. Both galling and egg mass rat-
ings were made according to the following
scale: 0 = no galls or egg masses, 1 = 1-2,
2 =3-10, 3 = 11-30, 4 = 31-100, and
5 = more than 100 galls or egg masses/
root system (20).

On the basis of these ratings, breeding
lines VS84-2, VS84-8, VS84-12, VS84-14,
and V884-22 and the cultivars Erectset and

Rutgers tomato, was used. After 45 days,
the roots were washed and stained with
Phloxine B and the egg mass ratings were
made.

In an additional study, individual seed-
lings of Mississippi Silver (resistant) and
Crimson (susceptible) grown in fumigated
sandy loam soil were arranged in pairs on
a greenhouse bench. Each seedling was in-
oculated with 1,000 eggs of M. incognita.
At 7, 14, and 21 days, four pairs of plants
were sacrificed. Roots were thoroughly
washed and stained with acid fuchsin—ace-
tic acid (6), and the numbers of juveniles
per root system were recorded.

RESULTS AND DISCUSSION

Significant differences in root galling and
egg mass production by M. incognita oc-
curred on the cowpea breeding lines and
cultivars (Table 1). Mississippi Silver,
which has been shown to be resistant to M.
incognita (8,12,14), was moderately resis-
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TasLe 3. Number of Meloidogyne incognita race 3
juveniles in roots of Mississippi Silver and Crimson
cowpeas at 7, 14, and 21 days after inoculation.

Avg. no. juveniles/root

system
Days after  Mississippi
inoculation Silver Crimson t valuet
7 1 32 7.1%
14 89 93 2.1 NS
21 37 132 6.2%

t Means for cultivars were compared within sampling pe-
riods by the f-test method (17).

tant to the nematode population used in
this study as indicated by an egg mass rat-
ing of 2.3. Five of the breeding lines—
V§884-2, VS84-8, VS§84-12, VS84-14, and
V§84-22—as well as the cultivar Erectset
were not significantly different from Mis-
sissippi Silver for either egg mass or gall
ratings. Because only race 3 of M. incognita
was studied in this evaluation, the possi-
bility exists that these breeding lines and
cultivars may respond differently to other
populations and races of M. incognita as has
been reported in other experiments
(12,18).

Mississippi Silver has been reported to
be resistant to M. arenaria as well as to M.
incognita (12). The breeding lines and cul-
tivars which yielded low egg mass ratings
for M. incognita also yielded low ratings for
M. arenaria (Table 2). The gene responsi-
ble for resistance to M. incognita in cowpea
also appears to confer some resistance to
other Meloidogyne spp. (8,13).

Significantly greater numbers of M. in-
cognita juveniles were found in roots of sus-
ceptible than in roots of resistant cowpeas
7 and 21 days after inoculation (Table 3).
At 14 days, however, the number of ju-
veniles in both resistant and susceptible
plants were similar. By 21 days after in-
oculation, significantly more juveniles were
found in the roots of susceptible plants. At
this sampling period, the majority of the
juveniles found in the roots of both resis-
tant and susceptible plants had developed
beyond the early second stage and ap-
peared to be developing normally.

These studies indicate a wide range in
root-knot nematode resistance in the cow-
pea breeding material in the Arkansas pro-
gram. At least five advanced breeding lines
appeared to have good resistance to both
M. incognita race 3 and M. arenaria race 1.
The resistance to these nematode species
was comparable to Mississippi Silver, which
has been the standard for resistance com-
parisons in other studies. These breeding
lines appear to have considerable potential
for use in the development of new root-
knot nematode resistant cowpea cultivars.
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