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Rotations with Coastal Bermudagrass, Cotton, and
Bahiagrass for Management of Meloidogyne arenaria and

Southern Blight in Peanut
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Abstract: The efficacy of coastal bermudagrass (Cynodon dactylon) as a rotation crop for control of 
root-knot nematode (Meloidogyne arenaria) in 'Florunner' peanut (Arachis hypogaea) was evaluated in 
a 3-year field trial. Coastal bermudagrass-peanut rotation (CBP) was compared with peanut mono­ 
culture without nematicide (P  ) and peanut monoculture with aldicarb (P + ). The performance of 
CBP was also compared with 'Pensacola' bahiagrass (Paspalum notatum)-peanut (BP), and 'Deltapine 
90' cotton (Gossypium hirsutum)-peanut (CP) rotations. Each rotation crop was grown for 2 years 
(1991, 1992) and peanut was planted without nematicide the third year (1993). In contrast with 
peanut, the alternate crops of bahiagrass, bermudagrass, and cotton did not support M. arenaria 
populations. In 1993, the lowest numbers of M. arenaria second-stage juveniles (J2) in soil were in 
plots with CP and BP; these rotations resulted in the highest peanut yields. CBP failed to increase 
peanut yield and resulted in the highest population densities of M. arenaria J2. In 1993, aldicarb 
reduced J2 densities in the soil but did not increase peanut yields. Rotations of BP and CP reduced 
incidence of southern blight (Sclerotium rolfsii) in peanut, but neither CBP nor aldicarb affected the 
disease.

Key words: aldicarb, Arachis hypogaea, bahiagrass, bermudagrass, cotton, crop rotation, cultural 
practice, Cynodon dactylon, forage, Gossypium hirsutum, grasses, Meloidogyne arenaria, nematode, nema­ 
tode control, Paspalum notatum, peanut, Sclerotium rolfsii, root-knot, southern blight, sustainable ag­ 
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Root-knot caused by Meloidogyne arenaria 
and southern blight (Sclerotium rolfsii) are 
among the principal yield-limiting soil- 
borne diseases of peanut (Arachis hypogaea} 
(8,9,10). Damage from these diseases can 
be so severe that continuous production of 
peanut is impossible in fields with high 
population densities of the pathogens. 
There are at present no commercially 
available peanut cultivars resistant to these 
diseases (8). Traditionally, control of M. 
arenaria and 5. rolfsii has been based on the 
use of chemicals; however, the number of 
nematicides and fungicides available for 
use by producers is limited and the cost of 
these pesticides is high (1). Rotations of 
peanut with bahiagrass (Paspalum notatum), 
cotton (Gossypium hirsutum), and several 
other resistant or nonhost crops are effec-
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tive in management of these pathogens (5, 
11,14,16).

The use of forage crops in rotation with 
peanut to manage disease problems is at­ 
tractive to producers with cattle opera­ 
tions. Coastal bermudagrass (Cynodon dac­ 
tylon) has been grown in the southeastern 
United States for decades as a forage and 
as a rotation crop for the management of 
root-knot nematodes in tobacco (Nicotiana 
tabacum), sweet potato (Ipomea batatas), and 
other vegetable crops (3). Information on 
the relative efficacy of coastal bermuda­ 
grass for the management of soilborne 
fungal pathogens in peanut is limited (6). 
This study was conducted to compare 
coastal bermudagrass with two other rota­ 
tion crops for the management of root- 
knot and southern blight in peanut.

MATERIALS AND METHODS

The experiment was established in 1991 
and located in an irrigated field at the Au­ 
burn University Wiregrass substation, in 
southeastern Alabama. The field had a his­ 
tory of continuous peanut production and 
winter fallow for 10 years and was heavily
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infested (>100 second-stage juveniles Q2]/ 
100 cm3 soil, at peanut harvest time) with 
M. arenaria. The soil was a sandy loam, pH 
= 6.5, organic matter <1.0% (w/w), and 
cation exchange capacity <10 meq/100 g 
soil. The field was divided into eight 10 x 
58 m blocks each with five 8-row (row 
width = 0.91 m) plots. Treatments were 
as follows: i) continuous peanut without 
nematicide (P  ); ii) continuous peanut 
treated with aldicarb formulation (P + ); iii) 
coastal bermudagrass in 1991 and 1992, 
followed by peanut in 1993 (CBP); iv) 
same as treatment 3 but with Tensacola' 
bahiagrass instead of coastal bermudagrass 
(BP); v) same as treatment 3 but with 
'Deltapine 90' cotton replacing coastal ber­ 
mudagrass (CP). Plots with continuous 
peanut and cotton were fallowed each win­ 
ter. Cotton stalks were mowed and the 
roots were left in the soil. Aldicarb was ap­ 
plied at-plant with ground-driven hopper 
boxes, in a 20-cm-wide band at 3.0 g a. i./lO 
m row (3.3 kg a. i./ha) with light (2-4 cm) 
incorporation into the soil. Treatments 
were arranged in randomized-complete 
blocks with eight replications. Cultural 
practices, fertilization, and control of in­ 
sects, weeds, and foliar diseases for cotton 
and peanut were according to recommen­ 
dations for the area (1,4). Coastal bermuda­ 
grass was established from sprigs, and ba­ 
hiagrass was broadcast at 28 kg seed/ha. 
The grasses were fertilized according to 
recommended practices (4).

Soil samples for nematode assays were 
collected each year from every plot 2-3 
weeks before peanut digging to coincide 
with the period when M. arenaria J2 pop­ 
ulation densities in soil are highest (17). A 
soil sample from plots of peanut or cotton 
consisted of 18-20 2.5-cm-d cores taken 
with a soil probe from the root zone to a 
depth of 20-25 cm at approximately 0.5-m 
intervals along the two center rows of each 
plot. The cores from each plot were com­ 
posited and a 100-cm3 subsample was used 
for nematode extraction by the 'salad bowl' 
incubation method (12). Soil cores from 
plots of bermudagrass or bahiagrass were 
collected from the center 1.5 m of each

plot at 0.5-m intervals and were processed 
as described for peanut and cotton soil 
samples.

Incidence of southern blight in peanut 
was quantified as the number of disease 
loci or 'hits' in the two center rows of each 
plot after digging and inversion of the 
crop. A disease locus was defined as a 
length of row =s 30 cm (1 foot) affected by 
the disease (10).

Cotton and peanut yields were obtained 
from the two center rows of each plot at 
crop maturity. No yield data were collected 
for coastal bermuda or bahiagrass.

All data were subjected to analysis of 
variance (7). Fisher's least significant dif­ 
ferences were calculated when F values 
were significant (P ^ 0.05).

RESULTS AND DISCUSSION

Bahiagrass, bermudagrass, and cotton 
did not support M. arenaria in 1991 and 
1992, whereas peanut supported high 
population densities (Table 1). These re­ 
sults agree with reports on the unsuitabil- 
ity of these crops as hosts for M. arenaria 
(3,5,13-15). Aldicarb did not reduce M. 
arenaria J2 population densities in plots 
with peanut in 1991 or 1992.

In 1993, plots of peanut following either 
cotton or bahiagrass contained lower num­ 
bers of M. arenaria J2 than those of contin­ 
uous peanut (Table 1); the highest density 
of M. arenaria J2 was in plots of peanut 
following 2 years of bermudagrass. Aldi­ 
carb reduced J2 population densities be­ 
low those found in continuous peanut 
without the nematicide; however, popula­ 
tions in aldicarb-treated peanut plots were 
higher than in untreated peanut plots with 
the bahiagrass and cotton rotations.

Aldicarb and the bermudagrass rotation 
had no effect on the incidence of southern 
blight in peanut (Table 1). Both cotton and 
bahiagrass rotations resulted in lower inci­ 
dence of the disease than peanut mono­ 
culture without nematicide. These results 
agree with earlier reports in which cotton 
and bahiagrass rotations suppressed the 
incidence of southern blight in peanut 
(14,16).
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Peanut yields in 1993 were highest in 
plots with the bahiagrass and cotton rota­ 
tions (Table 1). Aldicarb application and 
the bermudagrass rotation did not in­ 
crease yields over the peanut monoculture 
without nematicide. Bahiagrass and cotton 
rotations have repeatedly increased yield 
of peanut (5,14,16) and other crops in Al­ 
abama and other southeastern states (11, 
13,15). Cotton yields, although adequate 
in 1991, were low in 1992 due to late plant­ 
ing.

Rotations with coastal bermudagrass 
have been beneficial for control of root- 
knot nematodes in flue-cured tobacco, 
sweet potato, and other vegetables (3). Ro­ 
tations with coastal bermudagrass were 
proposed as a general solution for the 
problems caused by root-knot nematodes 
in the southeastern United States (2). Our 
results do not support this view and indi­ 
cate clearly that there are differences 
among graminaceous species in their effi­ 
cacy as rotation crops for the management 
of M. arenaria and Sclerotium rolfsii.

1. Alabama Cooperative Extension Service. 1993. 
Alabama pesticide handbook. Circular ANR 500. Au­ 
burn University, Auburn, Alabama.

2. Board of Agriculture, National Research Coun­ 
cil. 1989. Alternative Agriculture. Washington, B.C.: 
National Academy Press.

3. Burton, G. W., and A. W. Johnson. 1987. 
Coastal bermudagrass rotations for control of root- 
knot nematodes. Journal of Nematology 19:138 140.

4. Cope.J. T. Jr., C. E. Evans, and H. C. Williams. 
1981. Soil test fertilizer recommendations for Ala­ 
bama soils. Circular 252. Auburn University Agricul­ 
tural Experiment Station, Auburn, Alabama.

5. Dickson, D W., and T. E. Hewlett. 1989. Effects 
of bahiagrass and nematicides on Meloidogyne arenaria 
on peanut. Supplement to the Journal of Nematology 
21:671-676.

6. Good, J. M. 1972. Management of plant para­ 
sitic nematode populations. Pp. 109-127 in Proceed­ 
ings of Tall Timbers Conference on Ecological Ani­ 
mal Control by Habitat Management. No. 4. Talla- 
hassee, FL, February 24-25.

7. Little, T. M., and F. J. Hills. 1978. Agricultural 
experimentation. New York: Wiley.

8. Minton, N. A., and P. Baujard. 1990. Nematode 
parasites of peanut. Pp. 285-320 in M. Luc, R. A. 
Sikora, and J. Bridge, eds. Plant parasitic nematodes 
in subtropical and tropical agriculture. UK: CAB In­ 
ternational.



668 Journal of Nematology, Volume 26, Supplement to December 1994

9. Porter, D. M., D. H. Smith, and R. Rodriguez- 
Kabana, eds. 1984. Compendium of peanut diseases. 
St. Paul, MN: APS Press.

10. Rodriguez-Kabana, R., P. A. Backman, and 
J. C. Williams. 1975. Determination of yield losses to 
Sclerotium rolfsii in peanut fields. Plant Disease Re­ 
porter 59:855-858.

11. Rodriguez-Kabana, R., and G. H. Canullo. 
1992. Cropping systems for the management of phy- 
tonematodes. Phytoparasitica 20:211-224.

12. Rodriguez-Kabana, R., and M. H. Pope. 1981. 
A simple incubation method for the extraction of 
nematodes from soil. Nematropica 11:175 186.

13. Rodriguez-Kabana, R., D. G. Robertson, and J. 
Bannon. 1993. Bahiagrass cotton rotations and the 
management of Meloidogyne incognita and Hoplolaimus 
galeatus. Nematropica 23:141-147.

14. Rodriguez-Kabana, R., H. Ivey, and P. A. 
Backman. 1987. Peanut-cotton rotations for the 
management of Meloidogyne arenaria. Journal of 
Nematology 19:484-486.

15. Rodriguez-Kabana, R., D. B. Weaver, D. G. 
Robertson, E. L. Garden, and M. L. Pegues. 1991. 
Additional studies on the use of bahiagrass for the 
management of root-knot and cyst nematodes in soy­ 
bean. Nematropica 21:203-210.

16. Rodriguez-Kabana, R., C. F. Weaver, D. G. 
Robertson, and H. Ivey. 1988. Bahiagrass for the 
management of Meloidogyne arenaria in peanut. Sup­ 
plement to the Journal of Nematology 20:110-114.

17. Rodriguez-Kabana, R., C. F. Weaver, D. G. 
Robertson, and E. L. Snoddy. 1986. Population dy­ 
namics of Meloidogyne arenaria in peanut. Nematrop­ 
ica 16:53-63.


