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Effects of Crop Rotation and Nonfumigant Nematicides 
on Peanut and Corn Yields in Fields Infested 

with Criconemella Species 1 
A. R. AYERS,  H. E. D U N C A N ,  K. R. B A R K E R ,  AND M. K. BEUTE 2 

Abstract: T h e  effects o f  nemat ic ide  t r e a t m e n t s  a nd  c o r n - p e a n u t  c ropp ing  sequences  on  t he  pop-  
u la t ion  d e v e l o p m e n t  o f  Criconemella ornata, and  C. sphaerocephala and  the  re la ted  impac t  on  crop 
yields were  inves t igated  at two N o r t h  Carol ina  locations.  Criconemella oT'nata and  C. sphaerocephala 
were p r e sen t  at t he  N o r m a n  Per ry  fa rm,  Bert ie  Coun ty  (BERTIE);  however ,  only C. ornata was 
f o u n d  at  the  Cent ra l  Crops  Resea rch  Stat ion,  J o h n s t o n  Coun ty  (CCRS). A n  u n t r e a t e d  con t ro l  was 
c o m p a r e d  to a ldicarb 15G, c a r b o f u r a n  15G, e t h o p r o p  10G, and  t e rbufos  15G g r a n u l a r  fo rmula t ions  
applied at a ra te  o f  2.2 kg a . i . / ha .  T h e  c ropp ing  sequences  were  m o n o c u h u r e d  co rn  (C-C-C); 
m o n o c u l t u r e d  p e a n u t  (P-P-P); and  two c o r n - p e a n u t  (C-P-C; P-C-P) rota t ions .  Nemat ic ides  were 
incons is ten t  in con t ro l l ing  C. sphaerocephala and  C. ornata. Nemat i c ide  t r e a t m e n t s  e n h a n c e d  co rn  
yields in the  m o n o c u l t u r e - c r o p p i n g  cycle in the  final year  o f  the  e x p e r i m e n t  at  CCRS.  P e a n u t  yields 
were  g r ea t e r  in the  ro t a t ed  c ropp ing  sequence  t ha n  u n d e r  m o n o c u l t u r e  at BERTIE ,  bu t  ro ta t ion  
had  less effect  on  p e a n u t  yields at CCRS.  Decl ining yields were  cor re la ted  with an  increase  in 
n u m b e r s  o f  ne ma t odes .  C o r n  was an  i n t e rmed i a t e  hos t  for  C. sphaerocephala and  a m o d e r a t e  to poo r  
hos t  for  C. ornata. P e a n u t  was an  excel lent  hos t  for  C. ornata and  a poo r  hos t  for  C. sphaerocephala. 

Key words: Arachis hypogaea, c ropp ing  sequence ,  Zea mays. 

CriconemeUa ornata (Raski) Luc & Raski 
can be pathogenic to peanut and occurs 
throughout  most of the peanut-production 
area in North Carolina and in the south- 
eastern United States (12). A negative cor- 
relation between peanut yields and popu- 
lation densities of C. ornata was shown for 
a field experiment where peanut was the 
previous crop, but no correlation was evi- 
dent when corn was the previous crop (17). 
Peanuts supporting low to moderate num- 
bers of this nematode often exhibited little 
damage under field conditions (16), where- 
as as few as 178 freshly introduced juve- 
niles and adults per 500 cm 3 soil suppressed 
peanut growth and yields and induced the 
"peanut yellows" chlorosis in microplots 
(2) as described earlier by Machmer (10). 
In contrast, greater residual but apparent- 
ly less vigorous specimens (1,348 C. ornata /  
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500 cm ~ soil) following tobacco in micro- 
plots had no effect on a subsequent peanut 
crop (2). Criconemella ornata did not sup- 
press growth of peanut in the absence of 
environmental stress under greenhouse 
conditions (2). 

Corn, often rotated with peanut, is a host 
for C. ornata, but this nematode is a weak 
pa thogen  of  corn (2,5). Criconemella 
sphaerocephala (Taylor) Luc & Raski repro- 
duces on this crop (9), but there is little 
information on its biology and effects on 
yields. 

Crop rotation is used by peanut and corn 
growers in North Carolina and other re- 
gions to minimize nematode and other pest 
problems (13-15). This tactic is the most 
economical approach to control where suf- 
ficient land is available; it also may improve 
soil structure and fertility (13). Rotation 
crops vary in their susceptibility and host 
efficiency to different nematode species, in- 
cluding C. ornata. Peanut is an efficient host 
for C. ornata, corn is an intermediate host, 
and soybean and tobacco are poor hosts 
(2). Intermediate hosts may maintain pop- 
ulation levels of C. ornata and thereby be 
ineffective in a rotation. 

Currently, the nonfumigant materials 
ethoprop (Mocap 15G), fenamiphos (Ne- 
macur 15G), aldicarb (Temik 15G), and 
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c a r b o f u r a n  ( F u r a d a n  15G) a re  r e c o m -  
m e n d e d  for  n e ma t o de  cont ro l  on peanuts  
in Nor th  Carolina. Aldicarb has been  shown 
to give less effective cont ro l  o f  Meloidogyne 
arenaria (Neal) Chi twood on peanu t  than  
fumigant  nematicides  (15). E thoprop ,  ter-  
bufos (Counte r  15G), and ca rbo fu ran  are  
labelled for  use on corn.  Results f rom ne- 
maticide exper iments  on field corn  indi- 
cated that  C. ornata increased to h ighe r  
numbers  at the end  o f  the season in plots 
t r ea ted  with ca rbo fu ran  and e t h o p r o p  
c om pa r e d  with o the r  t r ea tments  and the  
cont ro l  (5). Aldicarb was observed  to give 
poo r  cont ro l  ofC.  ornata on sweet corn  (7), 
millet, and so rghum-sudangras s  hybrids  
(6). O t h e r  species such as C. xenoplax (Ras- 
ki) Luc & Raski on o rnamenta l s  also were  
not  cont ro l led  with aldicarb,  whereas  1,2,- 
d ib romo-3 -ch lo rop ropane  (DBCP) was ef- 
fective against this species (3). 

In fo rma t ion  on  interact ive effects o f  ne- 
maticides and c rop  ro ta t ion  on  selected 
nematodes  on  peanu t  and  corn  can be use- 
ful in de te rmin ing  beneficial and adverse 
m a n a g e m e n t  practices. A 3-year nemati-  
cide x c o r n - p e a n u t  ro ta t ion  study was 
conduc ted  to charac ter ize  the effects o f  al- 
dicarb,  carbofuran ,  e thoprop ,  and terbu-  
fos on the popula t ion  dynamics ofC. ornata 
and C. sphaerocephala in a c o r n - p e a n u t  crop 
ro ta t ion  and to elucidate  the  role  o f  ne- 
maticides and nematodes  to p roduc t ion  o f  
these crops. 

MATERIALS AND METHODS 

T w o  N o r t h  Carol ina field sites, a com- 
mercial  fa rm in Ber t ie  County  (BERTIE)  
and the  Centra l  Crops Research Stat ion 
(CCRS), were  selected because o f  natural  
i n f e s t a t i o n  o f  C. ornata. Criconemella 
sphaerocephala also was de tec ted  at BER- 
TIE .  Low popula t ion  densities (mean num- 
bers = < 5 0 / 5 0 0  cm 3 soil) o f  Paratricho- 
dorus minor (Colban) Siddiqi, Meloidogyne 
incognita (Kofoid & White)  Chi twood,  M. 
hapla Chitwood,  Helicotylenchus spp., Xiph- 
inema spp., and Pratylenchus spp. and mod- 
era te  popula t ion  number s  o f  Tylenchorhyn- 
chus claytoni Steiner  (mean numbers  = 6 5 7 /  
500 cm ~ soil) also were  presen t  at BERTIE .  

O f  the Criconemella species, only C. or- 
nata was de tec ted  at the  CCRS locat ion 
(mean numbers  = < 2 0 / 5 0 0  cm s soil). Low 
popula t ion  densities (mean number s  = < 
2 0 / 5 0 0  cm s soil) o f  Meloidogyne spp., Pra- 
tylenchus spp., Helicotylenchus spp., P. minor, 
and Xiphinema spp. and  m o d e r a t e  popula-  
t ion numbers  o f  T. claytoni (mean n u m b er s  
= 5 7 2 / 5 0 0  cm s soil) also were  de tec ted  at 
this location. 

T h e  soil at B E R T I E  was a Goldsboro  
loamy sand (81% sand, 16% silt, 3% clay) 
and at CCRS a Fuquay  sand (93% sand, 5% 
silt, 2% clay). 

Four  c ropping  sequences with corn  (Zea 
mays L. cv. P ionee r  Brand  3184) and  pea- 
nu t  (Arachis hypogaea L. cv. Florigiant) were  
established in a r a n d o m  design at each lo- 
cation for  each year  o f  the study. T h e  crop- 
ping sequences for  1981, 1982, and 1983 
were  cont inuous  corn  (C-C-C) and peanu t  
(P-P-P) and two c o r n - p e a n u t  rota t ions  (C- 
P-C; P-C-P). Before  seeding the fields were  
disked and rows were  b ed d ed  and leveled 
leaving an approx ima te  3 6 -4 0 -cm  wide 
surface. 

Exper imenta l  plots were  four  rows, 9.3 
m long, and row widths were  0.93 m at 
B E R T I E  and 0.98 m at CCRS. Experi-  
mental  plots were  re-established in 1982 
and 1983 in the same area o f  the field. 

Soil samples fo r  n e m a t o d e  assays and soil 
t ex tu re  analyses were  ob ta ined  by corn- 
posit ing 10-20  soil cores to give ___ 500 cm 3 
o f  soil f rom the two cen te r  rows o f  each 
plot. Samples were collected f rom each row 
with a 2.0-cm-d soil p ro b e  and s tored in 
plastic bags in coolers.  Nematodes  were  ex- 
t rac ted  by e lutr ia t ion and cen t r i fuga t ion  
(1,4). 

Granu la r  formula t ions  o f  aldicarb, car- 
bofuran ,  e thoprop ,  and te rbufos  were ap- 
plied to all four  rows o f  each t r e a tm en t  plot  
at a ra te  o f  2.2 kg a . i . /ha .  A Gandy  appli- 
ca tor  (Gandy Co., Owatonna ,  MN 55060) 
dispersed these chemicals in 36-cm bands 
cen te red  over  the rows which were then  
incorpora ted  with a t i l rovator  (Ferguson 
Mfg. Co., Suffolk, VA 23434) set to op- 
e ra te  at a dep th  o f  5 -8  cm. Cont ro l  plots 
also were  ro tova ted .  Chemical  t r ea tments  
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and the controls were arranged in a ran- 
domized complete block design within each 
cropping sequence. All treatments were 
replicated six times. Nematode and plant 
data were taken from the two center rows 
of  each plot. 

Peanuts received a Bradyrhizobium spp. 
inoculant (Nitragin) at the recommended 
rate. Standard practices for planting, fer- 
tilizing, cultivating, disease, weed, and in- 
sect control were employed. In 1981 only, 
aldicarb was added in the furrow of  peanut 
plots at a rate of  0.5 kg a . i . /ha for insect 
control by the grower at BERTIE. Corn 
and peanuts were irrigated at CCRS as 
needed, but irrigation was not available at 
BERTIE. 

The two center rows of  each corn plot 
were hand harvested for yield data. A 4.5- 
kg subsample was randomly taken at each 
location and shelled and moisture was de- 
termined. Yields were converted to shelled 
grain weights (kg/ha, 15.5% moisture). 
The  two center rows of  each peanut plot 
were harvested with a commercial com- 
bine. A 4.5-10.0-kg subsample of  peanuts 
was randomly taken at each location. Mois- 
ture was determined by drying the peanuts 
to a constant dry weight in a forced air 
oven or drying bin. Yields were converted 
to kilograms per hectare on a dry weight 
basis. 

BERTIE: Corn was planted on 8 April 
1981, 8 April 1982, and 28 April 1983 at 
respective plant populations of 5.7, 5.0, and 
5.0 x 104/ha. Nematode samples were tak- 
en at planting (Pi), midseason (Pm), and 
harvest (Pf) in 1981 and 1982. Midseason 
sample dates were 24 June 1981 and 22 
June 1982. Nematode samples were taken 
at planting and at 6-week intervals (Pml 
and Pm2) until harvest in 1983. Respective 
harvest dates were 17, 24, and 30 August. 

Peanuts were planted on 4 May 1981, 10 
May 1982, and 2 May 1983 at a seeding 
rate of  135 k g / h a  each year. Plant densi- 
ties were 3.8, 3.4, and 4.0 x 104/ha for 
1981, 1982, and 1983, respectively. Nema- 
tode samples were taken at planting (Pi), 
and midseason samples were taken 10 July 
1981 and 3 August 1982. In 1983, three 

midseason samples (Pml, Pm2, and Pm3) 
were taken at 6-week intervals until har- 
vest. 

CCRS: Corn was planted 15 April 1981, 
16 April 1982, and 27 April 1983 at re- 
spective plant populations of 4.9, 5.4, and 
5.4 x 104/ha. Nematode samples were tak- 
en as described for BERTIE. Midseason 
samples were taken 25 June 1981, 24 June 
1982. Midseason samples were taken at 
6-week intervals (Pm 1 and Pm2) until har- 
vest in 1983. 

Peanuts were planted 1 May 1981, 13 
May 1982, and 4 May 1983 at respective 
plant populations of  4.1, 4.0, and 4.0 x 
104/ha. Nematode populations were sam- 
pled as described. Midseason sample dates 
for 1981 and 1982 were 10July 1981 and 
6 August 1982, respectively. Midseason 
samples in 1983 were taken at 6-week in- 
tervals (Pm 1, Pm2, and Pm3) until harvest. 
Harvest dates for these experiments were 
13 October, 29 September, and 19 Octo- 
ber. 

Data collection and analysis: Data ob- 
tained from these experiments included 
plant stand counts, grain yields and pod 
weights, and nematode population densi- 
ties. All data were subjected to an analysis 
of variance. Trea tment -mean  compari- 
sons were made with contrast analyses. An 
analysis of variance of data combined across 
replications, treatments, years, and rota- 
tions for each crop was performed to de- 
termine interactions between these param- 
eters. Correlation analyses were utilized to 
de te rmine  the relat ionships between 
nematode numbers, transformed to Log10 
(X + 1), and plant yields. Regression anal- 
yses were used to relate the effects of nema- 
todes to yield. 

RESULTS 

Cropping sequence effects on yield: Rotation 
had significant effects on peanut and corn 
yields at the BERTIE location as rotated 
peanut yields were greater than those of 
monocultured peanut in 1982 and 1983 
(Tables 1-3). In 1983, peanut yields fol- 
lowing corn in the P-C-P cropping se- 
quence were almost double those of  the 
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TABLE 1. P e a n u t  yield ( k g / h a )  at Cent ra l  Crops  Resea rch  Stat ion (CCRS) and  N o r m a n  Per ry  fa rm,  Ber t ie  
C o u n t y  (BERTIE).  

Crop rotation sequence 

P-P-P P-C~-P C~-P-C~ 

Treatment 1981 1982 1983 1981 1983 1982 

CCRS 

Aldicarb  4 ,484  4 ,560 3,388 4 ,713 3 ,719 4 ,356 
C a r b o f u r a n  4 ,560 4 ,356 3,235 4 ,535 3 ,872 4 ,050 
E t h o p r o p  4 ,662 4 ,535 3,108 4 ,840 3,643 4 ,305 
T e r b u f o s  4 ,764 4 ,840 3,337 4 ,815 3 ,388 4 ,280 
Cont ro l  4 ,764  4 ,535 3,083 4 ,662 3 ,567 4 ,330 
Contrasts:~ NS NS NS NS b N S  

B E R T I E  

Aldicarb  6 ,060 3,071 1,848 5,598 3 ,397 3,967 
C a r b o f u r a n  6 ,195 3,288 1,440 5 ,190 3,071 4 ,266 
E t h o p r o p  5 ,625 2,310 1,386 5 ,244 3 ,234 4 ,076 
T e r b u f o s  5 ,625 2 ,663 1,902 5,272 2 ,636 4 ,293 
Cont ro l  5,761 2,310 1,549 5,353 3 ,234 3,994 
Contrasts:~ b b NS NS d NS 

P = peanut and C = corn; P-P-P, P-C-P, and C-P-C are cropping sequences. Data are means of six replicates. 
t Year(s) planted in corn as the rotational crop. 
z~ Capital letters indicate differences at P = 0.01 and lower case at P = 0.05 for contrast analyses. A, a = nematicides vs. 

control; B, b = aldicarb, carbofuran vs. ethoprop, terbufos; C, c = aldicarb vs. carbofuran; D, d = ethoprop vs. terbufos. 

monocultured crop in 1983. Peanut yields, 
however, declined over years in both ro- 
ta ted and m o n o c u l t u r e d  c ropping  se- 
quences. 

The  crop-rotation effects were signifi- 

cant at CCRS (Tables 1, 3) but  had less 
impact on peanut yields than at BERTIE. 
Yields following corn were slightly higher 
than the monocultured crop in 1983 (Ta- 
ble 1). 

TABLE 2. C o r n  yields ( k g / h a )  at Cent ra l  Crops  Resea rch  Stat ion (CCRS) and  N o r m a n  Per ry  fa rm,  Ber t ie  
C o u n t y  (BERTIE).  

Crop rotation sequence 

C-C-C C-P~-C Pt-C-Pt 

Treatment 1981 1982 1983 1981 1983 1982 

CCRS 

Aldicarb  4 ,789 7,452 5 ,307 4,611 5,685 8,139 
C a r b o f u r a n  4 ,863 7 ,709 4 ,650 4 ,227 5,455 7,795 
E t h o p r o p  4 ,700 7,452 5 ,077 4 ,242 4 ,666 7,057 
T e r b u f o s  5 ,010 8,911 5,241 4,951 5,471 7,950 
Cont ro l  5 ,099 8,018 4 ,354 4,331 4 ,748 7,675 
Contrasts:~ NS d a d NS NS 

B E R T I E  

Aldicarb  9 ,424 10,998 6 ,086 9,441 6,273 13,230 
C a r b o f u r a n  9 ,932 10,856 6 ,198 9 ,780 6,367 13,105 
E t h o p r o p  8 ,392 11,246 5 ,545 9 ,763 6,647 13,035 
T e r b u f o s  9 ,847 11,582 6 ,367 9 ,814 6 ,889 12,521 
Con t ro l  10,423 11,352 6,871 10,084 6,591 13,088 
Cont ras t s~  NS NS a NS B b, d 

C = corn and P = peanut; C-C-C, C-P-C, and P-C-P are cropping sequences for 1981, 1982, and 1983. Data are means of 
six replicates. 

t Year(s) planted in peanut as the rotational crop. 
:~ Capital letters indicate differences at P = 0.01 and lower case at P = 0.05 for contrast analyses. A, a = nematicides vs. 

control; B, b = aldicarb, carbofuran vs. ethoprop, terbufos; C, c = aldicarb vs. carbofuran; and D, d = ethoprop vs. terbufos. 
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Yields of  rotated corn were greater than 
those of  the monocultured crop at BER- 
TIE in 1982; however, there were only 
slight differences between cropping se- 
quences in 1983 (Tables 2, 3). Corn yields 
were greater in 1982 than in 1981 or 1983. 

At the CCRS location, crop rotation did 
not enhance corn yields in 1982 or 1983 
(Tables 2, 3). Generally, yields were great- 
est in the 1982 growing season. 

Nematicide effects on yield: Nematicides did 
not enhance peanut yields at either loca- 
tion, compared with the control treat- 
ments (Table 1). Monocultured peanut 
yields at BERTIE were greater with the 
carbamate materials (aldicarb and carbof- 
uran), however, than with the organo- 
phosphate (ethoprop and terbufos) nema- 
ticides in 1981 and 1982. 

Corn yields were not increased with any 
nematicide at BERTIE; however, nemati- 
cidal treatments increased corn yields, 
compared with those of  the controls, in the 
monocultured crop at CCRS in 1983. 

Effects of C. ornata and C. sphaerocephala 
on crop yields as related to crop rotation and 
nematicides: Nematodes had negative but 
variable effects on yields at CCRS. Mono- 
cultured peanut yields were inversely re- 
lated with the initial (r = - 0 . 4 3 ,  P = 0.03) 
and 12-week (Pm2) population densities (r 
= - 0 . 4 0 ,  P = 0.04) of  C. ornata in 1983. 
Based on linear regression models, there 
was a 6% yield loss for each 10-fold in- 
crease in nematode numbers (Table 4). 
There was no significant association with 
yield loss and this nematode in the rotated 
cropping sequences. Numbers of  C. ornata 
at BERTIE were not correlated with yield 
loss of  peanut in any of  the cropping se- 
quences (Table 4). 

Criconemella ornata caused slight damage 
to corn in the C-C-C cropping sequence at 
CCRS in 1981. Linear regression analyses 
between midseason (Pm) population num- 
bers and yields indicated an 8% crop loss 
with each 10-fold increase in nematode 
numbers (Table 4). Nematodes were not 
associated with corn yield losses in any of  
the cropping sequences or year at BER- 
TIE. 



C. ornata, C. sphaerocephaIa, Popula t ion  Dynamics: Ayers et al. 273 

TABLE 4.  S t a t i s t i c a l l y  s i g n i f i c a n t  r e g r e s s i o n  e q u a t i o n s  o f  c o r n  a n d  p e a n u t  y ie lds  ( k g / h a )  as  a f f e c t e d  b y  
d i f f e r e n t  p o p u l a t i o n  d e n s i t i e s  o f  Criconemella ornata a n d  C. sphaerocephala a t  t h e  N o r m a n  P e r r y  f a r m ,  B e r t i e  
C o u n t y  ( B E R T I E ) ,  a n d  C. ornata a t  t h e  C e n t r a l  C r o p s  R e s e a r c h  S t a t i o n  ( C C R S ) .  

Cropp ing  Host  a n d  
Locat ion Year  sequence sample t imer  Regression equation:]: 

B E R T I E  

C C R S  

1 9 8 1  
1 9 8 2  
1 9 8 3  

1 9 8 1  
1 9 8 2  
1 9 8 3  

N S  ( n o n s i g n i f i c a n t )  
N S  

C - P - C  C o r n ,  Pi  Y i e l d  = 5 , 2 5 4  + 5 1 9 X  R ~ = 0 . 2 4  P = 0 .01  
C o r n ,  P m l  Y i e l d  = 5 , 6 2 4  + 3 9 2 X  R ~ = 0 . 2 2  P = 0 .01  
C o r n ,  P m 2  Y i e l d  = 4 , 8 9 9  + 5 1 6 X  R ~ = 0 . 2 4  P = 0 .01  

P - P - P  P e a n u t ,  Pi  Y i e l d  = - 7 1 7  + 7 3 0 X  R ~ = 0 . 2 6  P = 0 .01  
P e a n u t ,  P m l  Y i e l d  = - 1 , 1 2 2  + 8 5 9 X  R 2 = 0 . 2 2  P = 0 .01  

C - C - C  C o r n ,  P m  Y i e l d  = 5 , 0 4 1  - 4 0 3 X  R ~ = 0 . 1 7  P = 0 . 0 2  
N S  

P - C - P  P e a n u t ,  P m 2  Y i e l d  = 2 , 9 2 7  + 2 7 9 X  R ~ = 0 . 1 5  P = 0 . 0 4  
P e a n u t ,  P m 3  Y i e l d  = 2 , 6 1 1  + 3 1 9 X  R ~ = 0 . 1 6  P = 0 . 0 3  

P - P - P  P e a n u t ,  Pi  Y i e l d  = 3 , 7 1 2  - 2 2 1 X  R 2 = 0 . 1 9  P = 0 . 0 3  
P e a n u t ,  P m 2  Y i e l d  = 3 , 9 7 2  - 2 5 5 X  R ~ = 0 . 1 6  P = 0 . 0 4  

C = corn  a n d  P = peanut ;  C-C-C, C-P-C, P-C-P, a n d  P-P-P a re  c ropp ing  sequences for  1981, 1982, a n d  1983. 
t Pi, Pm, a n d  Pf  = initial, midseason,  and  final popula t ion  densities, respectively, for  1981 and  1982. Pi, P m l ,  Pm2, Pro3, 

and  Pf  = nematode  popula t ion  densities a t  plant ing,  6 weeks, 12 weeks, 18 weeks, and  harvest ,  respectively, for  1983. 
:~ Regression analyses were  p e r f o r m e d  across t rea tments  within each c ropp ing  sequence (30 observations).  

Population development of nematodes as af- 
fected by crop rotation and nematicides: T h e  
effects o f  the m o n o c u l t u r e d  and ro ta ted  
c o r n - p e a n u t  c ropping  sequences on  nema-  
tode  r ep roduc t ion  varied with each Crico- 
nemella species at BERTIE .  Peanu t  was an 
efficient host for  C. ornata (Fig. 1), bu t  C. 
sphaerocephala was de tec ted  rare ly  on this 
crop.  Popula t ion  densities o f  C. ornata rap- 
idly increased on m o n o c u l t u r e d  peanu t  
f rom 1981 to 1983. Mixed popula t ion  
numbers  o f  C. ornata and  C. sphaerocephala 
were high on m o n o c u l t u r e d  corn  in each 
year  at B E R T I E  (Fig. 1). Because o f  diffi- 
culty in del ineat ing juveni les  o f  the  two 
species, numbers  are  r e p o r t e d  as a mixed  
populat ion.  Criconemella sphaerocephala was 
de tec ted  in this c ropping  sequence m o r e  
f requent ly  than  in the ro t a t ed  corn.  

N e m a t o d e  popula t ion  densities were  less 
at CCRS than  at BERTIE .  By the final year  
o f  the exper iment ,  mode ra t e  number s  o f  
C. ornata were  found  on m o n o c u l t u r e d  and  
ro ta t ed  peanu t  (Fig. 2). Corn  was a p o o r  
host for  C. ornata at  this site. N e m a t o d e  
numbers  did not  increase on  this host in 
any o f  the years o f  the e x p e r i m e n t  (Fig. 2). 

Chemical  con t ro l  o f  C. ornata and  C. 
sphaerocephala was erra t ic  on  bo th  crops.  
Most o f  the data  indicated that  the ne- 

maticides tested were  ineffective against 
these nematodes .  

D I S C U S S I O N  

Crop ro ta t ion  had a g rea te r  impact  on 
c rop  yields at B E R T I E  than  at the CCRS. 
This  g rea te r  yield response in ro t a t ed  pea- 
nut  at B E R T I E  apparent ly  was due  to a 
combina t ion  o f  factors.  N e m a t o d e  num-  
bers and o the r  p roblems  (data not  inc luded 
here)  such as incidence o f  Cylindrocladium 
crotalarie (Loos) Bell & Sobers  and weed 
infestation were g rea te r  in the monocul -  
tu red  c ropping  sequence than  in the  ro- 
ta ted crop. Rotat ional  effects were  signif- 
i can t  w h e n  p e a n u t  y ie ld  d a t a  w e r e  
c o m b i n e d  across  r o t a t i o n s ,  n e m a t i c i d e  
t rea tments ,  and years. It  was m o r e  difficult 
to manage  pest  p roblems  on this fa rm lo- 
cation than  at CCRS. Rota t ion  had less ef- 
fect  on peanu t  yields at CCRS where  o th e r  
pests and diseases were not  a p roblem.  
T h e s e  results conf i rm the  principle  that  
the  potent ia l  effectiveness o f  c rop  ro ta t ion  
is greates t  in fields where  various problems  
coexist  fo r  a susceptible c rop  such as pea- 
nu t  (13). 

T h e  nematicides  tested were not  effec- 
tive in enhanc ing  c rop  yields or  in con- 
trol l ing n e m a t o d e  rep roduc t ion .  Fai lure o f  

J . . . . . . .  
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FIG. 1. Initial (Pi), midseason (Pro) and final (Pf) 
population densities (mean numbers  for all treat- 
ments) of Criconemella ornata and Criconemella sphaero- 
cephala on peanut and corn at the Norman Perry farm, 
Bertie County. A, B) Predominant  species on peanut, 
Criconemella ornata. C) Predominant  species on mono- 
cultured corn, Criconemella sphaerocephala. D) Both 
species present on rotated corn. Various cropping 
systems given in Tables 1, 2. 

the nematicides to improve crop yields ap- 
parently was related in part to poor nema- 
tode control. Possibly, however, the nema- 
tode populations encountered in these 
experiments were not sufficiently severe to 
give a positive response to the compounds 
tested. Nematicides, especially fumigant 
materials, have been effective in increasing 
peanut and corn yields in fields infested 
with aggressive nematodes such as Belono- 
laimus longicaudatus and M. arenaria Rau 
(5,14,16,17). Criconemella ornata generally 
has been considered to be an important 
pathogen on peanut and a minor problem 
on corn (2,5,11,17). Nevertheless, difficul- 
ties in obtaining significant growth and 
yield responses of peanut and corn in sites 
where this nematode is present have been 
encountered in previous studies (5,16). 
Continued use of nematicides is a costly 
practice for growers when they fail to ob- 
tain measurable yield increases. 

The slightly detrimental effects of C. or- 
nata on crop yields indicated that these par- 
asites are weak pathogens of  peanut and 
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FIG. 2. Initial (Pi), midseason (Pro) and final (Pf) 
population densities (mean numbers  for all treat- 
ments) of Criconemella ornata on peanut  and corn at 
the Central Crops Research Station. Various crop- 
ping systems given in Tables 1, 2. 

corn. The relationships between popula- 
tion densities ofC. ornata and peanut yields 
at CCRS were adequately described by lin- 
ear regressions. Although damage was as- 
sessed statistically with a 6% loss in yield 
for each 10-fold increase in nematode 
numbers, combining these losses with those 
induced by other nematodes detected at 
these locations would overestimate the to- 
tal loss due to Criconemella spp. More likely, 
all species together are contributing to an 
approximate 6% loss with each 10-fold in- 
crease in nematode numbers. Data from 
the CCRS experiment agree with results 
from previous work in that C. ornata caused 
damage only in monocultured peanut, but 
peanut following corn was not affected by 
prevalent levels of  this nematode (17). A 
continuous cropping system of an efficient 
host may be required to build up popula- 
tion numbers of a weak pathogen such as 
C. ornata to damaging levels. 

Nematode diversity and levels were in- 
f luenced by the c o r n - p e a n u t  ro ta t ion  
cycles, as has been noted in other related 
studies (8,9). Data from these investiga- 
tions confirm results from previous inves- 
tigations that established peanut as a more 
efficient host than corn for C. ornata (2). 
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CriconemeUa sphaerocephala, in contrast, was 
detected on corn but rarely on peanut at 
BERTIE. A previous rotation study in 
Florida indicated that corn was the better 
host for C. sphaerocephala and peanut was 
a more efficient host for C. ornata (9). 

There  are no previous reports of C. 
sphaerocephala on corn in North Carolina, 
but it was detected on cotton by Steiner in 
1938 (18). Greenhouse experiments with 
monospecific populations of C. sphaeroceph- 
ala supported field results that this nema- 
tode reproduced on corn but not on peanut 
(Ayers, unpubl.). The coexistence of two 
Criconemella species increases the difficulty 
for nematode advisory programs in pro- 
viding advice for effective nematode man- 
agement on peanut. Nematode problems 
may be overestimated for peanut for two 
reasons. First, including C. sphaerocephala 
with C. ornata inflates the inoculum poten- 
tial for peanut. Second, nematode assays 
following poor hosts for C. ornata may in- 
clude counts of  nonviable specimens (2). 

Results from these experiments indicate 
that C. ornata and C. sphaerocephala had 
limited impact on corn and peanut pro- 
duction. This conclusion does not elimi- 
nate the possibility that fumigant nemati- 
cides would have given sufficient control 
of C. ornata to give a positive growth re- 
sponse of  peanut. Both C. ornata and C. 
sphaerocephala reproduce on corn, but the 
latter species does not reproduce on pea- 
nut. The  potential value of  crop rotation 
in managing these nematodes and other 
pests was shown. Information from this in- 
vestigation should be useful for making ef- 
fective nematode management decisions on 
peanut and corn and thereby limiting the 
use of costly control tactics to situations 
where warranted. 
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