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Host Suitability of Grain Sorghum Cultivars to 
Meloidogyne spp.1 

B. A. FORTNUM AND R. E. CURRIN III ~ 

Abstract: Grain sorghum cuhivars (Funk G-499GBR, Funk G-611, Funk G-522A, Funk G-522DR, 
Coker 7723, Coker 7675, Coker 7623, Pioneer B815, Pioneer 8222, Pioneer 8272) were evaluated 
in the greenhouse for resistance to populations of Meloidogyne incognita race 3, M. arenaria race 2, 
andM, javanica from South Carolina, andM. arenaria race 1 from Georgia. All the sorghum cultivars 
were poor hosts or nonhosts ofMeloidogsne spp. with fewer than 1 or 2 egg masses per root system 
in all cultivar × nematode combinations. Sorghum (Coker 7723) planted in a field infested with M. 
incognita race 3 and M. arenaria race 2 was not galled; however, galling and egg masses were observed 
on tobacco (Coker 319). Populations of  second-stage juveniles at harvest were 2,865 and 72/500 
cm s soil for the tobacco and sorghum plots, respectively. Sorghum was a poor host of Meloidogyne 
spp. and may be useful as a rotation crop to reduce populations of  root-knot nematodes. 

Key words: host suitability, Meloidog~ne arenaria, 3tl. incognita, M. javanica, root-knot nematode, 
sorghum, Sorghum bicolor. 

Meloidogyne spp. are commonly associ- 
ated with field crops in the southeastern 
United States (9). Meloidogyne incognita (Ko- 
foid and White) Chitwood is the predom- 
inant species of  Meloidogyne in South Car- 
olina, although crop losses due to other 
species have increased in recent years (7). 
The  incidence of  M. arenaria (Neal) Chit- 
wood and M. javanica (Treub) Chitwood in 
South Carolina has increased dramatically 
during the past decade; this complicates 
traditional rotation schemes because Me- 
loidogyne host status varies with crop species 
(7,9). 

The  suitability of  sorghum (Sorghum bi- 
color (L.) Moench) as a host of  Meloidogyne 
spp. has been addressed by several authors 
(3,11,13,14). Grain sorghum suppressed 
the juvenile populations ofM. arenaria race 
1 in field soil to 8-10% that of  peanut (11). 
In Louisiana 9 of 10 sorghum cultivars were 
highly susceptible to M. incognita and one 
was moderately resistant (3). Others showed 
sorghum was a poor  host for M. incognita, 
although some reproduction occurred (10). 
Variation in the host suitability of  other  
graminaceous crops to populations of  Me- 
loidogyne spp. suggests that the reaction of  
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sorghum to populations ofMeloidogyne spp. 
may vary by location (1). We examined the 
host reaction of  grain sorghum to isolates 
ofMeloidogyne spp. found in South Carolina 
and Georgia. 

MATERIALS AND METHODS 

Greenhouse study: Ten grain sorghum 
cultivars were evaluated in the greenhouse 
for host suitability to Meloidogyne arenaria 
race 2, M. incognita race 3, and M. javanica, 
isolated from tobacco in the Pee Dee re- 
gion of South Carolina, and M. arenaria 
race 1 isolated from peanut in Georgia. 
Meloidogyne spp. were cultured on tomato 
(Lycopersicon esculentum Mill. cv. Rutgers) 
for 55-60 days in a greenhouse at 25 + 5 
C. Species confirmation and race identifi- 
cation were based on differential host 
plants, perineal patterns, and second-stage 
juvenile (J2) morphometrics (12). Inocu- 
lum was prepared by extracting eggs from 
60-day-old tomato roots (8). 

Ten sorghum cuhivars (Funk G499GBR, 
Funk G611, Funk G522A, Funk G522DR, 
Coker 7723, Coker 7675, Coker 7623, Pi- 
oneer B815, Pioneer 8222, Pioneer 8272) 
were evaluated for host suitability to Me- 
loidogyne spp. and compared to the suscep- 
tible host, Rutgers tomato. A heat-pas- 
teurized mixture of Norfolk sandy loam 
soil :peat :sand (2:2:1 v:v), pH 6.0, was 
added to 15-cm-d plastic pots. Three  seeds 
of  each sorghum cuhivar were sown in sep- 

61 



62 Annals of Applied Nematology, Volume 2, October 1988 

TABLE 1. Egg mass index  of  Meloidogyne spp. on 
g ra in  s o r g h u m  cul t ivars  in the  g reenhouse .  

M. in- M. are-M, are- 
cognita ~aria naria M. javan- 

Cultivar Race 3 Race 2 Race 1 ica 

Funk  G499 G BR  0.3 0.1 0.0 0.1 
Funk  G611 0.3 0.3 0.3 0.1 
Funk  G 5 2 2 A  0.1 0.3 0.0 0.1 
Funk  G 5 2 2 D R  0.0 0.4 0.0 0.1 
Coke r  7723 0.4 0.4 0.0 0.0 
Coke r  7675 0.3 0.1 0.0 0.0 
Coke r  7623 0.0 0.1 0.0 0.0 
P ionee r  B815 0.0 0.0 0.0 0.0 
P i onee r  8222 0.3 0.3 0.1 0.0 
P ionee r  8272 0.3 0.4 0.1 0.0 
T o m a t o  (Rutgers)  4.9 4.9 5.0 4.9 

Egg mass index: 0 = no egg masses, 1 = 1-2, 2 = 3-10, 3 
11-30, 4 = 31-100, and 5 = > 100 egg masses. 
All data are the mean of two trials of four replicates each. 

arate pots for each treatment. Upon emer- 
gence, sorghum seedlings were thinned to 
two plants per pot. One Rutgers tomato 
seedling, pregerminated in vermiculite, was 
added in separate pots to each treatment. 
All plants were fertilized with a 20:20:20 
(N:P:K) fertilizer every 14 days to assure 
good plant growth. 

When the average height of  the sor- 
ghum and tomato seedlings was 12 cm, each 
pot received a water suspension containing 
5,000 nematode eggs of  the appropriate 
species. Two 2.5-ml aliquots of egg sus- 
pension were placed in separate 5-cm-deep 
holes in the soil and the holes were covered 
with soil. Control plants received a similar 
volume of water without eggs using a leach- 
ate from uninfected tomato roots. The pots 
were arranged in a split-plot design with 
nematodes as main blocks and cultivars as 
subplots. Treatments were replicated four 
times and the experiment was repeated 
once. 

Inoculated plants were maintained at 25 
+ 5 C for 60 days and evaluated for nema- 
tode development .  Each root  system, 
washed free of soil, was stained in Phloxine 
B (150 rag/liter) for 15 minutes and rinsed 
in tap water to enhance egg mass visibility 
(5). Roots were rated for galling on a 0-  
10 scale where 0 = no galling and 10 = 
100% of the root tissue galled (2). Egg mass 
production was rated according to the fol- 

lowing scale: 0 = no egg masses, 1 = 1-2, 
2 = 3-10, 3 = 11-30, 4 = 31-100, and 5 
= > 100 egg masses (12). 

Field study: The host suitability of grain 
sorghum to M. arenaria race 2 and M. in- 
cognita race 3 was evaluated under field 
conditions in a Norfolk sandy loam soil (pH 
5.9, 75% sand, 17% silt, 8% clay, 0.8% or- 
ganic matter). In 1983, field plots were fu- 
migated with ethylene dibromide (EDB, 
90% EC) applied with a gravity flow-meter 
and injected 15 cm deep with a single chisel 
per row at 14 l i ters/ha (222 g a.i . /100 m). 
The fumigant was placed in the center of  
a 60-cm-wide bed. Bedding discs were used 
to seal the chisel opening and form a 36- 
cm-high bed with fumigant placement 40 
cm from the top of the bed. Three weeks 
af ter  fumigat ion,  tobacco (Coker 319) 
seedling roots were infested with a 50/50 
mixture of M. arenaria race 2 and M. in- 
cognita race 3 (500 eggs/nematode species) 
and transplanted into the test plots (6). At 
the end of the growing season the tobacco 
roots were infected with both nematode 
species as confirmed by perineal patterns 
and J2 morphomet r i c s  (12). Sorghum 
(Coker 7723) was planted in the infested 
plots on 17 May 1984 and 15 May 1986 
and tobacco (Coker 319) on 7 May 1984 
and 2 May 1986. Tobacco was grown in 
1985 to increase nematode populations in 
all plots. Plots consisted of four rows (each 
1.2 m wide x 10.6 m long). Plots were 
arranged in a randomized complete block 
design. Treatments were replicated four 
times. 

Roots were stained in Phloxine B and 
rated for root galling and egg masses on 
20 September 1984 and 22 September 
1986. A 10-g composite sample of roots, 
collected from 10 plants/plot, was incu- 
bated in a ZnSO4 solution (10 mg/li ter)  for 
4 days, and J2 were collected on a 25-~m- 
pore sieve (4). A soil sample composite of  
20 cores (2 cm x 20 cm deep) was removed 
from the center two rows of  each plot at 
planting and on 15 August both years. A 
500-g soil aliquant from each sample was 
processed by semiautomatic elutriation and 
centrifugal-flotation (2). Nematode data 
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TABLE 2. Population density of  Meloidogyne incog- 
nita race 3 and M. arenaria race 2 on grain sorghum 
(Coker 7723) and tobacco (Coker 319) grown in field 
plots in 1984 and 1986. 

J2/g  
dryroot Pi Pf 

1984 

Tobacco 1,635 210 3,670 
Sorghum 2** 200 50** 

1986 

Tobacco 468 405 2,065 
Sorghum 16"* 60* 95* 

All data are the means of four replicates. 
J2 = second stage juveniles. Pi and Pf = initial and final 

population densities of Meloidogyne spp. extracted from 500 
cm s of rhizosphere soil. 

Mean significantly different from susceptible tobacco con- 
trol; * P = 0.05, ** P = 0.01. Analysis performed on loga0 (X 
+ 1) transformed data where X = the nematode count. 

Tobacco was planted in all plots during 1985 to increase 
nematode population density. 

were transformed to log10 (X + 1), where 
X is the nematode count. 

RESULTS AND DISCUSSION 

Nine sorghum cultivars tested in the 
greenhouse were poor hosts and Pioneer 
B815 was a nonhost of  Meloidogyne spp. 
(Table 1). Roots of  Rutgers tomato plants 
were heavily galled by all Meloidogyne spp. 
and contained large numbers of  egg masses. 
Meloidogyne incognita and M. arenaria, the 
two most common Meloidogyne spp. in South 
Carolina, produced at least one egg mass 
on 8 of  the 10 cultivars tested. Birchfield 
(3) found 8 of  9 sorghum cultivars, several 
common to our test, to be good hosts of  a 
Louisiana isolate of  M. incognita. The dif- 
ferent reaction of sorghum to M. incognita 
in our trial and the variability in parasitism 
of  Meloidogyne spp. populations to other  
graminaceous crops suggest the reaction of  
sorghum to Meloidogyne spp. may vary by 
geographical population (1) or host race of 
the nematode. Consequently the useful- 
ness of  sorghum as a rotation crop will de- 
pend on location. 

Sorghum (Coker 7723) contained fewer 
J2 per gram of  dry root  than did tobacco 
(Coker 319) (P = 0.01) (Table 2). Final 
populations of  Meloidogyne spp. in rhizo- 
sphere soil following sorghum were sup- 

pressed to 1.4% (1984) and 4.6% (1986) of  
tobacco. Despite a susceptible host being 
planted during 1985, the initial population 
densities in plots previously planted to sor- 
ghum were still depressed in 1986 (Table 
2). This residual effect of  nonhost or poor- 
host sorghum could be utilized in root-knot 
nematode management programs. 

Planting sorghum in an infested field plot 
resulted in minimal reproduction with a 
substantial reduction in the final popula- 
tion density at harvest and no galling or 
egg masses were observed on the roots 
of  field-grown sorghum. Sorghum sup- 
pressed M. arenaria race 2 and M. incognita 
race 3 under field conditions in our trials. 
Sorghum could be an important crop for 
rotation on soils in South Carolina where 
root-knot nematode is a problem. 
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