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Abstract: The effect of previous crops soybean (Glycine max) or velvetbean (Mucuna deeringiana)  *-*" 
and aldicarb on yield and nematode numbers for selected soybean cultivars was studied in a field Q 
infested with a mixture of Meloidogyne arenaria and Heterodera glycines. Soybean following velvetbean ft 
yielded 959 kg/ha more than soybean following soybean. Nematicide treatment resulted in increased u 
yield, and there was no interaction between nematicide treatment and previous crop. Cultivars 01 
interacted significantly with nematicide treatment but not with previous crop for yield. Velvetbean ^ 
reduced numbers of H. glycines but not M. arenaria. Cultivars interacted with previous crop, and the i 
previous crop x nematicide x cultivar interaction was significant for both M. arenaria and H. glycines. ^ 
We concluded that velvetbean is effective in reducing yield losses caused by mixed populations of M. 
arenaria and H. glycines, regardless of genetic resistance of soybean cultivar.
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Meloidogyne spp. and Heterodera glycines jointvetch (Aeschynomene americana) (15), 
are frequently major pests of soybean (Gty- hairy indigo (Indigofera hirsute) (15), up- 
cine max) in the southeastern United States land cotton (Gossypium hirsutum), and ses- 
(8,16). Often these nematode pathogens ame (Sesamum indicum) (Rodriguez-Kabana 
occur in the same fields, and yields can be and Weaver, unpubl.). Rotation with non- 
reduced to such an extent that economic host crops for nematode control depends 
production in a monoculture system is not not only on yield response but on eco- 
possible (21). Crop rotation and genetic re- nomic, ecological, and other constraints 
sistance are currently the only major man- faced by growers in individual situations 
agement tools available that are effective (17).
and economical in fields where mfxed pop- Velvetbean (Mucuna deeringiana) is an
ulations of Meloidogyne spp. and H. glycines African legume that has been used in the
occur (13,14). southern United States as a forage and

Rotation with grass crops such as grain cover crop. The value of velvetbean as a 
sorghum (Sorghum bicolor) (13), bahiagrass crop for managing Meloidogyne spp. has 
(Paspalum notatum) (14), and maize (Zea been recognized for a long time (19). Root 
mays) (22) has been highly effective in in- exudates of velvetbean are known to sup- 
creasing yield of soybean following the ro- press Meloidogyne spp. (18), and the rhizo- 
tation crop, especially for nematode- sphere bacteria of velvetbean are markedly 
susceptible cultivars. Although susceptible different from those of soybean and other 
cultivars often show a large relative yield crops (9). Velvetbean is not a host for M. 
increase in response to rotation, highest- arenaria, M. incognita, M. javanica, and H. 
yielding treatments usually involve culti- glycines (11). It has also been effective as a 
vars with genetic resistance following the rotation crop for management of M. are- 
rotation crop (13,14,22). Other (dicotyle- naria in peanut (Arachis hypogaea), increas- 
donous) rotation crops have been tried ing yield by 47% compared with peanut 
with limited success, including American monoculture (10).

	The effectiveness of velvetbean as a ro- 
       tation crop for management of parasitic
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MATERIALS AND METHODS from 41 to 1,197 juveniles/100 cm3 soil for
	M. arenaria and 0 to 340 juveniles/100 cm3

The experiment was conducted in 1991 for H. glycines. Low H. glycines numbers
and 1992 near Elberta, Alabama, on a were associated only with cultivars that had
Norfolk sandy loam soil (fine loamy, sili- resistance to//, glycines races 3 and 14. Plot
ceous, thermic, Typic Paleudults, pH 6.2, areas that would later correspond to repli-
<1.0% organic matter) naturally infested cations in 1992 had mean populations that
with a mixture of M. arenaria and H. gly- ranged from 238 to 567 juveniles/100 cm3
cines of unknown races. Fertilizer was ap- soil forM. arenaria and 12 to 169 juveniles/
plied (54 and 67 kg/ha K as KC1 broadcast 100 cm3 soil for //. glycines. Mean nema-
in 1991 and 1992, respectively) to raise fer- tode populations for the entire test area in
tility to recommended levels (4). In 1991, 1990 were 374 juveniles/100 cm3 soil for
metolachlor (2.2 kg a.i./ha) and paraquat M. arenaria and 80 juveniles/100 cm3 soil
(0.3 kg a.i./ha) were applied with a for H. glycines.
nonionic surfactant at a concentration of In 1991 the field was divided into two 
0.125% v/v for pre-emergence weed con- blocks each 112.5 m x 60 m, with half of 
trol. Later, fomesafen (0.4 kg a.i./ha) and each block planted to velvetbean and half 
bentazon (1.1 kg a.i./ha) were applied planted to soybean cultivar Kirby. In 1992 
broadcast with crop oil concentrate (vege- seven soybean cultivars selected to have a 
table) at a concentration of 1.0% v/v to con- range in host response to M. arenaria and 
trol late-emerging weeds. The same herbi- //. glycines (Table 1) were planted (5 June) 
cides were used in 1992, except that gly- within these split blocks in a 2 x 7 factorial 
phosate (1.5 kg a.e./ha) was used instead of treatment structure with and without aldi- 
paraquat in the pre-emergence herbicide carb. Treatments were placed in eight ran- 
treatment. In 1991, insects were controlled domized complete blocks within each split 
with an initial broadcast application of per- block. A 15G formulation of aldicarb was 
methrin (0.2 kg a.i./ha) plus methyl par- applied at 17.8 g a.i./lOO m of row (2.2 kg 
athion (0.5 kg a.i./ha), with three later a.i./ha) in a 25-cm band over the row with 
broadcast applications of acephate (0.8 kg an electric-driven Gandy applicator 
a.i./ha). Insect pressure was light in 1992, (Gandy Co., Owatonna, MN) and incorpo- 
and only the broadcast application of per- rated 2-3 cm deep just before planting, 
methrin plus methyl parathion (same rate Plots were two rows, 7.5 m long with 0.81 
as 1991) was made. Effects of foliar and m between rows. A composite soil sample 
stem diseases were minimal. No significant was collected from each split block on 26 
stem diseases were observed, and the only October 1991 to determine the immediate 
foliar diseases were those that normally oc- effect of velvetbean on nematode popula- 
cur during the late part of the growing sea 
son in a humid, subtropical environment, TABLE 1. Host response of soybean cultivars to 
such as anthracnose (caused by Colletotri- Meloidogyne arenaria and Heterodera glycines races 3
chum truncatum). Frogeye leafspot (caused and 14<
by Cercospora sojina), a disease that occurs  
frequently in this area, was not present. H' glycmes
The area was tilled with a moldboard plow Maturity M. Race Race
ni, , , j- i i_ ur i *' Cultivar group arenaria 3 14 Referencefollowed by a disk harrow before planting ______6 p________________
in 1991 and 1992. Braxton VII Rt S S (7)

The field had been planted in a soybean Brim VI S S S (3)
i r o /inoo Bryan VI R R S (2)cultivar evaluation test tor 3 years (1988- Ki^b vm R R s (5)

90) prior to the experiment. Individual Leflore VI S R R (6) ;
plots were sampled in 1990 exactly as de- Stonewall VII S R S (20)
scribed in a previous experiment (14) and Thomas VI1 S R S (1)
showed nematode populations ranging t R = resistant, s = susceptible.



tions. Soil samples were collected from 
each plot for nematode analysis on 27 Oc 
tober 1992. Samples consisted of a com 
posite of 15 20 soilcores (2.5-cm-d) taken 
^om the foot zone 20 25 cm deep. Nema- 

des were extracted from a 100-cm3 sub- 
sample by a modified Baermann method 
(12). Seed yield was obtained by harvesting 
the entire area of each plot with a small 
plot combine. All data were subjected to 
analysis of variance, with the previous crop 
x block interaction used to test the effect 
of previous crop, and the replications 
within blocks x all other effects mean 
squares (pooled) was used to test the other 
main effects and interactions. Means were 
separated using Fisher's least significant 
difference (P = 0.05).

RESULTS AND DISCUSSION

Numbers of M. arenaria and H. glycines 
juveniles were much lower in 1991 in vei- 
vetbean than soybean. Average number of 
M. arenaria was 12 juveniles/100 cm3 soil in 
velvetbean and over 1,200 juveniles/.lOO 
cm3 soil in Kirby soybean. H. glycines was

undetectable in velvetbean and averaged 
12 juveniles/100 cm3 soil in soybean. Thus 
velvetbean appeared effective in lowering 
soil numbers of both nematode species.

Soybean yield was 105% higher follow 
ing velvetbean than following soybean av 
eraged across cultivars and nematicide 
treatment (1,876 kg/ha vs. 917 kg/ha) (Ta 
ble 2). The cultivar x previous crop inter 
action was not significant (Table 3), indi 
cating that yield response to rotation was 
not related to cultivar or genetic resis 
tance; however, cultivars differed in yield. 
The highest yielding cultivar was Leflore, 
the only cultivar with resistance to H. gly 
cines race 14. Other high-yielding cultivars 
(Thomas, Bryan, and Kirby) are all resis 
tant to H. glycines race 3. Meloidogyne are 
naria resistance seemed to have little effect 
on yield because Braxton and Kirby, resis 
tant to M. arenaria, did not yield more than 
susceptible cultivars.

Aldicarb treatment increased yield by 
150 kg/ha averaged over previous crop 
and cultivars. Yield response to nematicide 
was independent of previous crop but was 
dependent on cultivar (Table 3). Most cul 
tivars yielded higher following aldicarb

TABLE 2. Effect of previous crop, aldicarb, t and soybean cultivar on yield and juvenile numbers of 
Meloidogyne arenaria and Heterodera glycines.

Continuous soybean Velvetbean soybean

Aldicarb 
Cultivar application

Braxton  
Braxton +
Brim  
Brim -f
Bryan  
Bryan +
Kirby
Kirby +
Leflore  
Leflore +
Stonewall  
Stonewall +
Thomas  
Thomas +
X"  
X . +

Yield
(kg/ha)

625
887
633
712

1048
974

1021
1021
1075
1384
692
894
840

1021
848
985

Juveniles/ 1 00 cm3 soil

M. arenaria H.

63
36

116
114
67
42
68
87

133
109
121
38
50

100
88
75

glycines

82
69
12
6

23
23
28
29
6
2

54
91
60
48
38
38

Yield
(kg/ha)

1736
1835
1519
1767
2029
1935
1788
1956
2083
2305
1561
1788
1868
2110
1794
1957

Juveniles/ 100

M. arenaria

243
144
284
258
179
149
146
340
276
200
223
285
160
170
216
221

cm3 soil

H. glycines

44
32
9

20
24
18
22
35
10
5

29
14
24
28
23
21

Data are averages of 16 replications. LSD (0.05) values for comparing any two means are 186, 56, and 17 for yield, M. 
arenaria populations, and H. glycines populations, respectively, 

t Aldicarb applied at 17.8 g a.i./100 m row in a 25-cm band.
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TABLE 3. Analysis of variance for soybean yield and juvenile numbers of Meloidogyne arenaria and Het- 
erodera glyanes following a previous crop of velvetbean or soybean and treated with aldicarb at 2.2 kg a.i./ha.

Mean squares (xlO~ 3)

Source

Previous crop (P)
Error a
Nematicide (N)
P X N
Cultivar (C)
P x C
N x C
P x N x C
Error b

dft

1
1
1
1
6
6
6
6

390

M. areiiaria

2072.4
605.5

1.3
10.4
68.1**
16.3*
51.3**
39.0**

6.5

H. glycines

28.8*
0.2
0.1
0.2

22.8**
8.0**
1.1
2.3**
0.6

Soybean yield

102,667.6*
680.5

2,427.7**
19.1

2,309.8**
83.6

233.9**
58.3
72.1

t Blocks have 1 degree of freedom, and replicates within block and previous crop have 28 degrees of freedom. 
*P = 0.05. **P = 0.01.

treatment, except Bryan and Kirby, which Neither previous crop nor aldicarb had 
have the same spectrum of resistance. The any effect on numbers of M. arenaria juve- 
reason for this was not clear, but appeared niles (Table 3). Cultivars were significantly 
to have little to do with genetic resistance, different, but cultivar response to aldicarb 

Velvetbean reduced H. glycines numbers differed. Averaged over previous crop, M. 
in the subsequent soybean crop compared arenaria numbers were lower in aldicarb- 
with continuous soybean (Table 3). Aver- treated plots for Braxton and Leflore, 
age numbers of H. glycines were 22 juve- higher for Kirby, and no different for 
niles/100 cm3 soil following velvetbean vs. other cultivars. The previous crop x culti- 
36 juveniles/100 cm3 soil following soy- var interaction was also significant for 
bean. This is similar to a previous study numbers of M. arenaria, but the interaction 
(22), in which corn reduced H. glycines mean square was small in magnitude and 
numbers in the following soybean crop was probably related to reduced plant 
compared with continuous soybean; how- vigor of lower-yielding cultivars in the con- 
ever, it is in contrast to another study (13), tinuous soybean plots, 
in which soybean following sorghum had Results of this study were similar to 
higher H. glycines numbers than continu- other studies in this same field area involv- 
ous soybean. Cultivars differed for num- ing rotation crops for nematode manage- 
bers of H. glycines, as Leflore (resistant to ment, with the notable exception that this 
race 14) had lower numbers than all other was a legume legume rotation rather than 
cultivars except Brim. Brim had high grass-legume. Magnitude of yield re 
numbers of M. arenaria, however, and low sponse to rotation was similar to that ob- 
H. glycines numbers in Brim may have been tained with bahiagrass (110%) (14) and 
due to increased competition from M. are- grain sorghum (85%) (13), but the overall 
naria for feeding sites. Previous crop ef- yield level of this experiment was higher, 
fects on //. glycines numbers were cultivar- Another major difference between this 
dependent (Table 3). Velvetbean generally and previous studies was the lack of a pre- 
suppressed H. glycines more in cultivars vious crop X cultivar interaction for yield, 
that supported large H. glycines popula- In all of our other studies where soybean 
tions (Braxton, Stonewall, and Thomas), responded to rotation (13,14,22), nema- 
The suppressive effect of velvetbean was tode-susceptible cultivars had a much 
less for cultivars with low //. glycines num- higher yield response than nematode- 
bers (Brim, Bryan and Leflore) (Table 2). resistant cultivars. In the current study, 
Aldicarb had no effect on numbers of H. there was no such previous cfop X cultivar 
glycines. interaction for yield, but the highest-



yielding cultivar was Leflore, the only cul- 
'tiyar with genetic resistance to H. glycines 
race 14. The potential of velvetbean as an 

gnomic crop is unknown.
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