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Comparison of Nematode Population Densities on Six 
Summer Crops at Seven Sites in North Florida 1 

R. McSORLEY AND R. N. GALLAHER 2 

Abstract: Densities of  plant-parasitic nematodes were compared on six crops grown for forage 
during the summer of  1991 at seven sites in north central Florida. The cropping treatments were 
'Howard' soybean (Glycine max), 'Deltapine 105' soybean, velvetbean (Mucuna deeringiana), 'California 
Blackeye #5 '  cowpea (Vigna unguiculata), 'Pioneer 3098' tropical corn (Zea mays), and 'Asgrow Chap- 
arral' sorghum (Sorghum bicolor). Highest final densities (Pf) ofMeloidogyne incognita and Criconemella 
spp. were obtained following corn or sorghum at most sites. The lowest Pf of M. incognita occurred 
after velvetbean at all seven sites, but Pf after cowpea were equivalent to Pf after velvetbean at four 
of seven sites. Cultivar choice is critical in planning rotations to suppress M. incognita because results 
obtained here and elsewhere have shown great differences among sorghum and cowpea cultivars. 
The Pf of Pratylenchus spp. were lowest following velvetbean at four of  seven sites. There were no 
differences in densities of Paratrichodorus minor among crops, but populations increased at a greater 
rate if initial density (Pi) was low. Multiplication rates (Pf/Pi) of most nematode species on most crops 
varied inversely with Pi. An accurate impression of nematode multiplication and host status could 
not be obtained unless a range of  Pi was examined. 

Key words: corn, cover crop, cowpea, Criconemella ornata, CriconemeUa sphaerocephala, crop rotation, 
cropping system, Glycine max, nematode, Meloidogyne incognita, Mucuna deeringiana, Paratrichodorus 
minor, Pratylenchus brachyurus, Pratylenchus scribneri, sorghum, Sorghum bicolor, soybean, velvetbean, 
Vigna unguiculata, Zea mays. 

The design of  cropping sequences that 
m i n i m i z e  p l a n t - p a r a s i t i c  n e m a t o d e  
buildup and damage is receiving increas- 
ing interest in the southeastern United 
States (11,14,15). For such systems to be 
successful and flexible, it is critical to know 
the potential for buildup of  serious nema- 
tode pests on a wide range of  crops and 
cultivars. In regions with hot, wet sum- 
mers, the choice of  crops adapted to sum- 
mer growing conditions may be limited. In 
north Florida and south Alabama, tropical 
corn (Zea mays L.) cultivars yield well dur- 
ing the summer months but can result in 
buildup of  root-knot nematodes (7,12,20). 
Certain cultivars of  sorghum (Sorghum bi 
color (L.)  M o e n c h )  a n d  s o r g h u m -  
sudangrass (S. bicolor (L.) x S. sudanese 
(Piper) Stapf) are well adapted and have 
maintained low populat ion densities of  
Meloidogyne incognita (Kofoid & White) 
Chitwood in Florida (7,12), but were not as 
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effective when high densities of  M. are- 
naria (Neal) Chitwood were present in pea- 
nut (Arachis hypogaea L.) rotations in Ala- 
bama (19). Cowpea (Vigna unguiculata (L.) 
Walp.) cultivars, generally well adapted to 
the hot summers of  the Southeast, may 
vary widely in their susceptibility to Meloid- 
ogyne spp. (9). Recently, efforts have been 
made to introduce crops not widely culti- 
vated in the region but  that have potential 
for reducing nematode densities (18). For 
example, the benefits of  velvetbean (Mu- 
cuna deeringiana (B0rt.) Merr.) in reducing 
root-knot nematode densities were recog- 
nized in Florida in the 1920s (23). Velvet- 
bean is an excellent green manure, and the 
efficacy of  velvetbean accessions f rom 
Florida or Mozambique has been demon- 
strated recently against several Meloidogyne 
species (17). 

The objective of  this study was to com- 
pare nematode population buildup during 
the summer on forage crops of  corn, sor- 
ghum, soybean (Glycine max (L.) Merr.), 
cowpea, and velvetbean at several sites in 
north Florida. 

MATERIALS AND METHODS 

All experiments were conducted at the 
University of  Florida Green Acres Agron- 
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omy Research Farm in Alachua County 
during the summer of  1991. The seven ex- 
periments were conducted on seven differ- 
ent sites, which differed in the cover crops 
maintained on them during the winter of 
1990-91. These sites will be referred to by 
the cover crop name: wheat (Triticum aesti- 
vum L.); rye (Secale cereale L. cv. Wrens 
Abruzzi); lupine- 1 (Lupinus angustifolius 
L.); lupine-2 (L. angustifolius); clover 
('Dixie' crimson clover [Trifolium incarna- 
tum L.]); vetch (hairy vetch [Vicia villosa 
Roth.]); and fallow (no crops or weeds). All 
sites were located on Arredondo fine sand 
(loamy, siliceous, hyperthermic Grossa- 
renic Paleudults). Soil texture among the 
seven sites ranged from 90-92% sand, 
3-4.5% silt, and 5-6% clay, with 1.5-2.5% 
organic matter and pH 5.4-6.1. 

At each site, the experimental design 
was a randomized complete block with six 
treatments: 'Howard' soybean, 'Deltapine 
105' soybean,  velvetbean,  'Ca l i forn ia  
Blackeye #5' cowpea, 'Pioneer 3098' trop- 
ical corn, and 'Asgrow Chaparral' grain 
sorghum. Each treatment was replicated 
four times, except at the vetch site, where 
five replications were used. Individual  
plots comprised four rows, 3.0 m long and 
76 cm apart. 

Plots at the lupine-1 site were planted 23 
May 1991; plots at the vetch, rye, lupine-2, 
and clover sites were planted 24 May 1991; 
and plots at the wheat and fallow sites were 
planted 28 May 1991. Soybean seeds were 
planted 2.5 cm apart, sorghum 5 cm apart, 
cowpea 7.5 cm apart, corn 23 cm apart, 
and velvetbean 30 cm apart in 76-cm-wide 
rows. Fertilizers, insecticides, and fungi- 
cides were applied as needed according to 
local recommendations for each crop (6). 
Insecticide applications included low rates 
of carbofuran (0.15 kg a.i./ha on corn; 0.10 
kg a.i./ha on sorghum) applied at planting 
for management of lesser cornstalk borer 
(Elasmopalpus lignosellus Zeller). No herbi- 
cides were used; weed management was 
accomplished by two mechanical cultiva- 
tions and by hand weeding. Overhead ir- 
rigation was applied to all plots as needed. 

Soil samples for nematode analysis were 

collected by removing and compositing six 
cores 2.5 cm d x 20 cm long. A soil sample 
was collected from each plot at planting to 
assay initial nematode densities (Pi). Final 
densities (Pf) were estimated from samples 
collected on 23 August from clover and 
rye sites, 11 September from lupine- 1 and 
lupine-2, 20 September from vetch, and 24 
September from wheat and fallow. Nema- 
todes were extracted from 100-cm ~ soil 
subsamples with a modified sieving and 
centrifugation procedure (8). On the final 
sampling dates, all crops were harvested 
for forage yield. At harvest, all plants in 
the center two rows of  each plot were cut at 
ground level, and all above-ground plant 
material was removed,  dried,  and ex- 
pressed as dry matter yield per ha. 

Nematode counts were log-transformed 
(log 10 [x + 1]) before analysis of variance, 
and when significant (P ~< 0.05) treatment 
effects were detected, means were sepa- 
rated using Duncan's multiple-range test 
(5). Forage yield data were not analyzed 
statistically, because the crop treatments 
were very different. Mean yields -+ stan- 
dard error were calculated for each crop at 
each site. 

RESULTS 

Meloidogyne incognita was present at all 
seven sites, and mean Pi for M. incognita 
ranged from <10 second-stage juveniles 
(J2)/100 cm ~ in wheat, fallow, and rye sites 
to >350/100 cm ~ in clover and vetch sites 
(Table 1). Trends in M. incognita Pf follow- 
ing the various crops were similar at all 
sites. Velvetbean resulted in the lowest (or 
equivalent to lowest) Pf of M. incognita at 
all seven sites (Table 2). The Pf of  M. in- 
cognita was also comparatively low follow- 
ing cowpea. At six of seven sites, Pf follow- 
ing corn was equivalent to the highest Pf 
among the six crops evaluated. The Pf fol- 
lowing 'Asgrow Chaparral' sorghum was 
equivalent to or exceeded Pf after corn at 
five of seven sites. The Pf was greater than 
Pi at all sites following corn, sorghum, or 
'Howard'  soybean, even though Pi was 
very high (>350/100 cm ~) at some sites 
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TABLX 1. Initial n e m a t o d e  densi t ies  (Pi) a n d  ratio be tween  densi ty  (Pf) and  Pi on  six c rops  at seven  sites 
in A lachua  Coun ty ,  Florida,  1991. 

Pf/Pi§ 
Pi (Nematodes 
per 100 cm 3 'Howard' 'Deltapine 105' 

Site? soil)* soybean soybean Velvetbean Cowpea Corn Sorghum 

W h e a t  3 +- 1 
Fallow 5 + 5 
Rye 6 + 3  
Lupine-1  20 -+ 2 
Lup ine -2  71 +- 43 
Clover  353 -+ 78 
Vetch  462 - 163 

Fallow 0 
Lup ine -2  4 + 2 
Lupine-1  6 + 4 
Clover  8 -+ 4 
W h e a t  19 + 10 
Rye 22 +- 5 
Vetch 23 -+ 5 

Lupine-1  3 +- 2 
Fallow 4 -+ 1 
Rye 10 + 4 
W h e a t  18 + 5 
Lup ine -2  22 + 8 
Clover  25 + 8 
Vetch 186 +- 44 

Lupine-1  3 -+ 1 
Lup ine -2  14 + 10 
Clover  30 -+ 11 
Rye 31 -+ 14 
Vetch 54 + 18 
Fallow 92 -+ 42 
W h e a t  181 -+ 30 

Me,donne mco~ita 
36.1 6.9 0.7 9.6 271.1 32.6 
28.6 153.2 16.4 34.6 55.2 66.1 
21.5 7.8 1.9 4.6 165.6 25.6 

9.7 2.2 0.4 0.6 38.7 12.3 
2.4 0.4 0.02 0.7 17.5 6.6 
3.1 3.6 0.5 0.2 2.0 1.6 
1.3 0.4 0.2 0.2 2.7 1.8 

Pra~nchm spp.  

12.4 12.9 1.2 4.1 36.2 4.2 
2.9 5.8 0.4 3.6 3.1 0.8 
3.7 6.7 6.1 3.1 3.3 17.3 

15.7 19.9 3.2 16.8 23.8 10.5 
4.2 3.4 1.9 3.2 6.7 9.7 
2.0 4.7 2.6 2.9 2.5 2.1 

Para~chodorusminor 
7.7 4.7 7.4 3.9 22.6 15.6 

19.8 8.0 8.1 17.6 18.1 31.1 
0.8 1.8 1.5 1.9 1.2 0.8 
1.6 1.7 1.1 1.1 1.2 4.1 
0.8 0.8 0.6 1.3 0.6 0.7 
0.7 1.3 1.2 1.9 0.8 1.5 
0.1 0.2 0.4 0.4 0.2 0.2 

C ~ o ~ l ~ s p p .  
2.4 3.6 1.8 2.7 27.4 32.7 
1.2 0.4 0.2 0.8 7.3 8.3 
0.9 0.7 0.8 1.7 5.1 27.6 
4.6 1.0 1.8 5.9 16.4 47.6 
0.6 0.7 0.5 1.5 2.6 3.0 
1.5 1.1 1.5 1.2 10.5 3.6 
0.6 1.0 0.5 1.0 2.5 3.9 

"~ Sites arranged in order of Pi for each nematode genus. 
z~ Pi data are means + standard error of  five (vetch site) or four (all other sites) replications. 
§ Pf/Pi not computed for Pra~lenchus spp. at the fallow site because Pi = 0. Paratylenchus spp. was present in the clover site 

at an initial density of 127 + 8/100 cm3; Pf/Pi < 0.7 for Para~lenchu* spp. on all crops at this site. 

(Table 1). In general, PffPi o fM.  incognita 
following most crops were highest when Pi 
was low (<10 J2/100 cmS). Pf/Pi was <1.0 
after velvetbean and cowpea, except when 
Pi was low (<10/100 cm3). 

Pratylenchus scribneri Steiner was present 
at the vetch, wheat, lupine-l,  and lupine-2 
sites. Pratylenchus brachyurus (Godfrey) Fil- 
ipjev & Schuurmans Stekhoven was found 
at the fallow site. In the final samples from 
the rye site, a mixture of  64% P. brachyurus 
and 36% P. scribneri was found, based on 
percentage composition of  mature female 
specimens. At the clover site, Pf  consisted 
of  67% P. brachyurus and 33% P. scribneri. 

Final densities of  Pratylenchus spp. were 
lowest following velvetbean at fou r  of  
seven sites (Table 2). However, for nearly 
all crops and locations, Pf/Pi > 1.0 for Pra- 
tylenchus spp. (Table 1). 

Criconemella spp. were most common in 
the fallow and wheat sites. Of  the ring 
nematodes recovered, Criconemella ornata 
(Raski) Luc & Raski was the only species 
observed at the fallow, wheat, and lupine-2 
sites. Based on mature females at Pf, 88% 
C. ornata and 12% C. sphaerocephala (Tay- 
lor) Luc & Raski were present at the lu- 
pine-1 site, 70% C. ornata and 30% C. 
sphaerocephala at the clover site, and 68% C. 
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TABLE 2. Final  n e m a t o d e  densi t ies  (Pf) on  six crops  at  seven sites in  Alachua  County,  Flor ida,  1991. 

Final nematode densities per 100 cm s soil 

Crop Cultivar Wheat Fallow Rye Lupine-1 Lupine-2 Clover Vetch 

Soybean H o w a r d  101 b 
Soybean Del tap ine  105 19 b 
Velve tbean  - -  2 c 
Cowpea  Ca l i fo rn ia  27 b 

Blackeye # 5  
Corn  P ioneer  3098 759 a 
S o r g h u m  Asgrow 91 b 

C h a p a r r a l  

Soybean H o w a r d  302 a 
Soybean De l t ap ine  105 382 a 
Velve tbean  - -  62 b 
Cowpea  Cal i forn ia  322 a 

Blackeye # 5  
C o r n  P ioneer  3098 457 a 
S o r g h u m  Asgrow 202 ab 

C h a p a r r a l  

Soybean H o w a r d  28 
Soybean De l t ap ine  105 30 
Velve tbean  - -  20 
Cowpea  Cal i fo rn ia  19 

Blackeye # 5  
Corn  P ionee r  3098 22 
S o r g h u m  Asgrow 73 

C h a p a r r a l  

Soybean H o w a r d  113 c 
Soybean De l t ap ine  105 180 bc 
Ve lve tbean  - -  94 c 
Cowpea  Cal i forn ia  176 bc 

Blackeye # 5  
Corn  P ioneer  3098 454 ab 
S o r g h u m  Asgrow 699 a 

C h a p a r r a l  

Soybean H o w a r d  --:~ 
Soybean Del tap ine  105 - -  
Velve tbean  - -  - -  
Cowpea  Cal i fo rn ia  - -  

Blackeye # 5  
C o r n  P ioneer  3098 - -  
S o r g h u m  Asgrow 

C h a p a r r a l  

Me~idogyneincogni~ 
137 c 140 b 197 a 172 b 1,100 a 607 a 
736 c t  50 bc 44 b 29 c 1,268 a 160 b 

78 c 12 d 8 c 1 d 179 b 6 9 b  
166 c 30 c 11 c 48 c 86 b 90 b 

265 b 1,076 a 782 a 1,244 a 706 a 1,262 a 
318 a 166 b 248 a 4 6 7 a b  547 a 815 a 

Praqlenchusspp. 
60 9 3 b c  18 ab 52 ab 32 b 48 
12 75 bc 36 a 54 ab 5 7 a b  108 
14 41 c 3 c 5 c 52 ab 60 
22 71 bc 22 ab 17 bc 26 b 68 

26 148 ab 19 ab 152 a 28 b 59 
18 214 a 5 bc 18 bc 147 a 48 

Paratnchodorusminor 
69 8 24 bc 19 18 25 
28 18 15 c 18 33 37 
28 15 24 bc 14 29 74 
62 18 12 c 28 47 67 

63 12 72 a 12 19 30 
109 8 50 ab 16 36 27 

Criconemella spp. 
137 143 bc 7 b 17 b 26 c 35 
98 30 d 11 b 6 bc 22 c 36 

136 55 cd 6 b 4 c 25 c 26 
113 183bc  8 b  l l b c  5 2 b c  80 

961 510 ab 82 a 102 a 152 b 144 
329 1,484 a 98 a 117 a 828 a 161 

Xiphinema spp. Paratylenchus spp. 
3 - -  - -  - -  44 - -  
2 - -  - -  - -  91 - -  
5 - -  - -  - -  46 - -  

12 - -  - -  - -  47 - -  

5 - -  - -  - -  48 
3 - -  - -  - -  80 

Data are untransformed means of five (vetch site) or four (all other sites) replications. For each nematode genus, means in 
columns followed by the same letter are not different (P ~ 0.05), according to Duncan's multiple-range test performed on 
log-transformed data. No letters indicate no differences (P ~ 0.05) for nematode genus at this site. 

t A standard error of +734 is associated with this mean. 
Xiphinema was present in the fallow site and Pratylenchus in the clover site. Dashes (--) indicate that these genera were absent 

from the other sites. 

ornata and 32% C. sphaerocephala at the rye 
site. The vetch site was the only location in 
which C. sphaerocephala was dominant, with 
71% C. sphaerocephala and 29% C. ornata. 
Final densities of  Criconemella spp. were 

highest following corn and sorghum (Ta- 
ble 2). The Pf after sorghum was greater 
than Pf after velvetbean, cowpea, or either 
soybean cultivar at five of seven sites (P 
0.05). Densities of  CriconemeUa spp. were 
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maintained at levels roughly similar to Pi 
following four  of  the crops, but  they in- 
creased twofold or more following corn or 
sorghum at all sites (Table 1). 

Paratrichodorus minor (Colbran) Siddiqi 
was present at all sites but  was affected lit- 
tle by the summer crop grown (Table 2). In 
nearly all cases, Pf  of P. minor was between 
8-74/100 cm ~. The  rate of  population in- 
crease  (Pf/Pi) for  this n e m a t o d e  was 
strongly related to Pi rather than to host 
crop. For P. minor on all crops at all sites, 
Pf/Pi was <2.0 if Pi was ~>10/100 cm 3, but 
Pf/Pi was ~>3.9 if Pi was <10/100 cm ~ (Ta- 
ble 1). 

Xiphinema spp. and Paratylenchus spp. 
were recovered at only one site and were 
unaffected by the crop grown (Table 2). 
Paratylenchus spp. declined under  all crops 
at the only site at which it occurred (clo- 
ver). 

Dry matter  forage yields in excess of  
4,000 kg/ha were obtained for all crops at 
all sites (Table 3). Generally, greatest dry 
matter yields were obtained with the very 
large corn and sorghum plants. Dry matter 
yields of  four  of  six crops were numerically 
greatest at the lupine-2 site, whereas yields 
of  three of  six crops were numerically least 
at the clover site (Table 3). No crop yields 
were correlated (P ~< 0.05) with nematode 
densities across sites. 

DISCUSSION 

All crops appeared to be well adapted to 
summer growing conditions in North Flor- 
ida. The  dry matter yields accumulated by 
the six crops suggest that all may have util- 
ity as forages and (or) green manures. 

Because the cover crops planted during 
the winter of  1990-91 varied with site, it 
was not possible to make direct compari- 
sons of  effects of  cover crops on initial 
n e m a t o d e  densities.  Never theless ,  the 
trends observed among Pi of  M. incognita 
were expected based on site history. Low- 
est Pi were observed in sites planted to rye 
or  wheat, neither of  which support  winter 
populations of  M. incognita well (10,16). 
The  highest Pi observed here were in sites 

following vetch and crimson clover, both 
of which increase M. incognita populations 
over the winter (10,11). No data are avail- 
able on effects of  a lupine cover crop on M. 
incognita densities during the winter. Both 
sites planted to lupine during winter were 
intermediate (20-71 J2/100 cm 3) in Pi o f  
M. incognita in the spring of  1991. 

Velvetbean was the most effective of  the 
six summer crops in maintaining low pop- 
ulations of  M. incognita, which is consistent 
with results reported recently for several 
Meloidogyne spp. (17). Our  results suggest 
that it may also have some efficacy against 
Pratylenchus spp. The  cowpea cultivar Cal- 
ifornia Blackeye #5  also maintained com- 
paratively low populations of  M. incognita 
in some sites, although the utility of  cow- 
pea as a rotation crop will depend on the 
cultivar selected, because a wide range of  
response of  cowpea cultivars to Meloidogyne 
spp. has been observed (9). Densities of  
Meloidogyne spp. typically increase on trop- 
ical corn cultivars (7,11,12,20), and at sev- 
eral sites in these studies Pf following corn 
were greater than Pf following soybean, an 
excellent host of  several Meloidogyne spe- 
cies (22). 

The high Pf of  M. incognita following 
'Asgrow Chaparral '  sorghum in all sites 
was unexpec ted .  In  recen t  field tests 
(11,12), low Pf o fM.  incognita resulted af- 
ter the forage sorghum 'DeKalb FS25E', 
the grain sorghum 'DeKalb BR64', or the 
sorghum-sudangrass hybrid 'DeKalb SX- 
17'. Evidently, selection of the correct sor- 
ghum cultivar is critical for management 
ofM.  incognita. Additional data are needed 
to determine the responses of  M. incognita 
populations to a number  of  sorghum cul- 
tivars. Of  the cultivars evaluated thus far, 
most are poor hosts of  Meloidogyne spp., 
although a range of  responses exists (4,13). 

Of  the nematodes observed in this study, 
M. incognita is the most suitable target for 
management by crop selection. It is the key 
nematode pest in many cropping systems 
in north central Florida (11), and it showed 
consistent responses to the six crops eval- 
uated here. In contrast, selection among 
the six crops evaluated here would make 



TABLE 3. Dry mat te r  yields (kg/ha) o f  six crops at seven sites in Alachua County ,  Florida. 

'Howard' 'Deltapine 105' 
Site soybean soybean Velvetbean Cowpea Corn Sorghum 

Lupine-2  12,800 -+ 673 10,400 -+ 479 13,875 -+ 1,320 5,300 -+ 208 21,150 -+ 981 16,500 -+ 1,775 
Rye 10,250 --- 806 7,800 -+-+ 683 9,050 - 614 6,215 - 661 13,450 -+ 830 15,050 -+ 954 
Whea t  9,300 -+ 592 6,750 -+ 50 7,900 -+ 736 5,395 -+ 529 13,925 -+ 1,496 7,700 --- 1,008 
Vetch 8,555 _+ 643 7,000 -+ 648 9,100 - 420 4,700 -+ 283 15,200 -+ 1,236 11,200 -+ 1,098 
Fallow 8,320 -+ 445 5,800 + 346 10,650 - 338 5,295 + 460 18,200 -+ 1,655 16,600 - 2,211 
Lupine-1 6,650 + 486 5,650 -+ 670 12,500 -+ 1,070 4,500 - 486 12,450 -+ 1,863 11,450 -+ 971 
Clover 6,650 + 907 5,700 -+ 733 7,125 + 574 4,340 + 514 14,800 -+ 1,383 11,900 -+ 954 

Data are means + standard error of five (vetch site) or four (all other sites) replications. 

bO 
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little d i f f e r e n c e  in P f  o f  P. minor. A l t h o u g h  
Criconemella spp.  i nc reased  to h i g h e r  levels 
o n  c o r n  o r  s o r g h u m  t h a n  o n  the  o t h e r  
c rops ,  these  n e m a t o d e s  w o u l d  be  unl ikely  
to cause  e c o n o m i c  c r o p  d a m a g e  in m o s t  
s i tuat ions  (11), a l t h o u g h  d a m a g e  by C. or- 
nata to p e a n u t  was r e p o r t e d  (1). B o t h  Pra- 
tylenchus spp.  r e s p o n d e d  incons is tent ly  to 
t h e  c r o p s  s e l e c t e d  h e r e .  Pratylenchus 
brachyurus, which  was p r e d o m i n a n t  at  the  
r y e  a n d  fa l low sites, was u n a f f e c t e d  by 
s u m m e r  c r o p  at the  fal low site b u t  was re-  
d u c e d  by ve lve tbean  at the  rye  site. At  the  
ve tch  site, P. scribneri was u n a f f e c t e d  by 
s u m m e r  c r o p  bu t  was r e d u c e d  by velvet- 
b e a n  at the  w h e a t  site. 

Mul t ip l ica t ion  ra tes  o f  n e m a t o d e  p o p u -  
lat ions (Pf/Pi) d e p e n d e d  o n  b o t h  hos t  a n d  
Pi. A l t h o u g h  s o m e  a u t h o r s  use Pf/Pi as an  
ind ica to r  o f  hos t  p l an t  resis tance,  the  m a g -  
n i t u d e  o f  this ra t io  varies inversely  with Pi 
(2,3). T h e  c o n c e p t  o f  an  equ i l ib r ium den-  
sity ( for  Pf) is well es tabl ished in nemato l -  
o g y  (21), a n d  thus  it is ev iden t  tha t  Pf/Pi 
m u s t  dec l ine  as Pi increases.  T h e r e f o r e ,  it 
is necessa ry  to assess hos t  s tatus ove r  the  
en t i r e  r a n g e  r a t h e r  t h a n  at a single Pi. Fo r  
example ,  even  ve lve tbean ,  a r o o t - k n o t  sup-  
press ive c r o p  (23), some t imes  resu l ted  in 
an  increase  in M. incognita i f  Pi was low 
(<~6/100 c m  3 soil) (Table  1). T h e  inverse  
re la t ionsh ip  be t we e n  Pf/Pi a n d  Pi was mos t  
c lear ly seen with P. minor, which  mul t ip l i ed  
r ap id ly  (Pf/Pi >I 3.9) at  low Pi bu t  inc reased  
slowly o r  d e c r e a s e d  (Pf/Pi ~< 1.0) at  h i g h e r  
Pi, r ega rd less  o f  hos t  c r o p  (Table  1). Wi th  
CriconemeUa spp. ,  the  m a g n i t u d e  o f  Pf/Pi 
d e p e n d e d  o n  b o t h  dens i ty  a nd  host ,  with 
g r e a t e r  inc reases  o b s e r v e d  o n  c o r n  a n d  
s o r g h u m  a n d  o n  the  o t h e r  c rops .  

T h e r e  r e m a i n s  a g r ea t  n e e d  to increase  
o u r  k n o w l e d g e  o f  the  effects  o f  m a n y  c r o p  
cul t ivars  ove r  the  r a n g e  o f  densi t ies  o f  all 
c o m m o n  p lan t -paras i t ic  n e m a t o d e  species. 
As i n f o r m a t i o n  on  these  va r ious  c o m b i n a -  
t ions  increases ,  g r o w e r s  will have  m o r e  
choices  available in d e s i g n i n g  systems tha t  
m in imize  adve r se  i m p a c t  f r o m  n e m a t o d e s .  

LITERATURE CITED 

1. Barker, K. R., D. P. Schmitt, and V. P. Campos. 
1982. Response of peanut, corn, tobacco, and soy- 

bean to Criconemella ornata. Journal of Nematology 
14:576-581. 

2. Ferris, H. 1985. Density dependent nematode 
seasonal multiplication rates and overwintering sur- 
vivorship: A critical point model. Journal of Nema- 
tology 17:93-100. 

3. Ferris, H., and J. W. Noling. 1987. Analysis and 
prediction as a basis for management decisions. Pp. 
49-85 in R. H. Brown and B. R. Kerry, eds. Princi- 
ples and practice of nematode control in crops. Syd- 
ney: Academic Press. 

4. Formum, B.A., and R.E. Currin III. 1988. 
Host suitability of grain sorghum cultivars to Meloid- 
ogyne spp. Supplement to the Journal of Nematology 
20:61-64. 

5. Freed, R., S.P. Eisensmith, S. Goetz, D. Rei- 
cosky, V.W. Small, and P. Wolberg. 1987. User's 
guide to MSTAT (version 4.0). East Lansing: Michi- 
gan State University. 

6. Gallaher, R. N., and K. Ahenkora. 1991. Crop 
nutritional status of corn, grain sorghum, cowpea and 
velvetbean in Florida. Agronomy Research Report 
AY-91-04. Agronomy Department, University of 
Florida, Gainesville. 

7. Gallaher, R. N., R. McSorley, and D. W. Dick- 
son. 1991. Nematode densities associated with corn 
and sorghum cropping systems in Florida. Supple- 
ment to the Journal of Nematology 23:668-672. 

8. Jenkins, W.R. 1964. A rapid centrifugal- 
flotation technique for separating nematodes from 
soil. Plant Disease Reporter 48:692. 

9. Kirkpatrick, T. L., and T.E. Moretock. 1987. 
Response of cowpea breeding lines and cultivars to 
Meloidogyne incognita and M. arenaria. Supplement to 
the Journal of Nematology 10:46-49. 

10. McSorley, R., and D. W. Dickson. 1989. Nema- 
tode population density increase on cover crops of 
rye and vetch. Nematr6pica 19:39-51. 

11. McSorley, R., and R. N. Gallaher. 1991. Crop- 
ping systems for management of plant-parasitic 
nematodes. Pp. 38-45 in A. B. Bottcher, K. L. 
Campbell, and W. D. Graham, eds. Proceedings of 
the Conference on Environmentally Sound Agricul- 
ture. Florida Cooperative Extension Service, Univer- 
sity of Florida, Gainesville. 

12. McSorley, R., and R. N. Gallaher. 1991. Nema- 
tode population changes and forage yields of six corn 
and sorghum cultivars. Supplement to the Journal of 
Nematology 23:673-677. 

13. McSorley, R., M. L. Lamberts, J. L. Parrado, 
and J. s. Reynolds. 1987. Reaction of sorghum culti- 
vats and other cover crops to two races of Meloidogyne 
incognita. Soil and Crop Science Society of Florida 
Proceedings 46:141-143. 

14. Noe, J.P. 1988. Theory and practice of the 
cropping systems approach to reducing nematode 
problems in the tropics. Journal of Nematology 20: 
204-213. 

15. Noe, J. P., J. N. Sasser, and J. L. Imbriani. 
1991. Maximizing the potential of cropping systems 
for nematode management. Journal of Nematology 
23:353-361. 

16. Opperman, C. H., J. R. Rich, and R. A. Dunn. 
1988. Reproduction of three root-knot nematodes on 
winter small grain crops. Plant Disease 72:869-871. 



7 0 6  Supplemen t to Journal of Nematology, Volume 24, December 1992 

17. Rodrlguez-K~ibana, R., J. Pinochet, D. G. Rob- 
ertson, and L. Wells. 1992. Crop rotation studies with 
velvetbean (Mucuna deeringiana) for the management 
of  Meloidogyae spp. Supplement to the Journal of  
Nematology 24:(in press). 

18. Rodrlguez-K~ibana, R., D.G.  Robertson, L. 
Wells, P. S. King, and C. F. Weaver. 1989. Crops un- 
common to Alabama for the management of Meloid- 
ogyne arenaria in peanut. Supplement to the Journal 
of Nematology 21:712-716. 

19. Rodrlguez-K~tbana, R., and J. T. Touchton. 
1984. Corn and sorghum as rotational crops for man- 
agement of  Meloidogyne arena,ha in peanut. Nematro- 
pica 14:26-36. 

20. Rodriguez-K~lbana, R., D.B.  Weaver, D.G.  
Robertson, C. F. Weaver, and E. L. Carden. 1991. 

Rotations of soybean with tropical corn and sorghum 
for the management of  nematodes. Supplement to 
the Journal of  Nematology 23:662-667. 

21. Seinhorst, J . W .  1966. The relationship be- 
tween population increase and population density in 
plant parasitic nematodes. I. Introduction and migra- 
tory nematodes. Nematologica 12:157-169. 

22. Sikora, R. A., and N. Greco. 1990. Nematode 
parasites of food legumes. Pp. 181-235 in M. Luc, 
R. A. Sikora, andJ.  Bridge, eds. Plant parasitic nema- 
todes in subtropical and tropical agriculture. Walling- 
ford, UK: CAB International. 

23. Watson, J. R. 1922. Bunch velvet beans to con- 
trol root-knot. Florida Agricultural Experiment Sta- 
tion Bulletin 163:55-59. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

