
impression of a suction cup-like force ap- 
plied to a chemically altered cuticle. Th is  
impression is borne out in the present ob- 
servation. 
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Effects of Plastic Mulch on Soil Treatments Toxic to 
Pratylenchus penetrans 

PATRICK AA. AAILLER 1 

Mulches apparent ly  increase plant  
growth by conserving water  and nutrients.  
Soil fungicides or nematicides increase 
plant  growth by controll ing injurious soil 
microorganisms. A combinat ion of mulch 
and soil pesticide may increase growth more 
than each component  alone if the moisture 
supply is l imited or if there are injurious 
soil microorganisms present which can be 
controlled by soil t reatment.  Miller and 
Waggoner  (4) found the growth of newly 
planted apple trees was increased by soil 
t reatments with the nematicide, 1,2-di- 
bromo-.8-chloropropane (DBCP), and the 
fungicide pentachloroni t robenzene (PCNB). 
Growth of tile apple trees increased when 
a sheet of black polyethylene plastic was 
placed on tile soil a round tim tree as a 
mulch after planting. Ti le  best growth was 
obtained if both mulch and soil t rea tment  
were used. 

A fttrther exper iment  was conducted to 
determine if this mulch influenced popula- 
tions of Pratylenchus penetrans (Cobb) 
Filip. & Schuurm.-Stekh. around tomato  
roots in soil treated with soil pesticides 
other than DBCP and PCNB. T h e  long- 
term effects of these treatments were evalu- 
ated. 

T h e  test was set up in a nematode-in- 
fested (P. penetrans) field in which straw- 
berries and tomatoes had grown. Four rep- 
licated plots 3 x 6 m were treated with 
either nabam (8 kg a. i . /ha)  or PCNB (9 
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kg a.i . /ha),  sodium N-methyldi thiocar-  
bamate  (SMDC) (209 li ters/ha),  or DBCP 
(16.7 li ters/ha).  Four plots were not treated. 
On April  15, chemicals were appl ied with 
22 liters of wa te r /p lo t  on the soil surface 
and rototil led to a depth of 15 cm 4 tl later. 
On May 5, half of each plot was covered 
with a black polyethylene mulch. Ti le  edges 
of tile plastic were buried in the soil, and 
2.5-cm slits were cut every 50 cm to allow 
water to enter the soil. On May 22, four 
(Lycopersicon esculenturn)'Bonny Best' to- 
mato plants were planted in each plot. At 
the end of tim season the mulch was left 
uudisturl)ed, and in tile second season, 
Bonny Best tomatoes were planted in tlle 
same holes in the plastic. 

T o  study control of P. penetrans, 3 g of 
fresh tomato  roots were taken from each 
plot on August 10, washed free of soil, and 
soaked in 200 ml of water  for 48 h to allow 
emergence of P. penetrans from the roots. 
For the second season, effects on nematode 
densities in soil were studied by taking 100 
g of soil from each plot  on May 18 and Sep- 
tember  15. Pratylenchus penetrans were re- 
moved from the soil by the sugar flotation 
method (2) and counted. 

Compared  to nontreated plots, popula- 
tions were decreased by SMDC in the first 
season over 95% (Table  1). Compared  to 
populat ions in nontreated,  nonmulched 
soil, P. penetrans populat ions were reduced 
60-70% by PCNB and DBCP. N a b a m  re- 
duced P. penetrans populat ions in mulched 
and nonmulched plots 65% below those in 
nontreated plots. 
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TABLE 1. Effects of black polyethylene mulch and soil pesticides on populations of Pratyh'nchus pene- 
gl'atls. 

Mean number of nematodes 
Soil treatment With (+) or Tomato roots (g) 
(rate and active without (--) (Ist season) 
ingredient/ha)" mulch 8/10 

Soil (100 g) 
(2nd season) 

5/18 9/15 

Nontreated - -  182 4 8 
+ 142 8 3 

Nabam--8 kg - -  60 26 5 
+ 52 1 I 4 

PCNB--9 kg - -  87 19 20 
+ 166 19 6 

SMDC--209 liters - -  13 4 20 
+ 6 12 2 

1)1'.C1'--16.7 liters - -  41 16 16 
+ 114 22 4 

LSD (P = 0.05) 26 5 5 

"Nabam (disodium ethylene bisdithiocarbamate), DBCI' (l,2-dibromo-3-chloropropane), PCNB (pentachloro- 
nitrobenzene). SMI)C (soduim N-methyldithiocarbamate). Each treatment was replicated four times. 

In  the  s p r i n g  of  the  second season, P. 
penetrans p o p u l a t i o n s  were  very low in a l l  
plots.  P o p u l a t i o n  dens i t ies  of this  n e m a t o d e  
were s l igh t ly  h ighe r  in n o n m u l c h e d  n a b a m  
plots ,  in n o n m u l c h e d  and  m u l c h e d  P C N B  
plots ,  a n d  in  n o n m u l c h e d  a n d  m u l c h e d  
DBCP plots  t han  in o t h e r  plots.  

A t  the end of the  second season, P. pene- 
trans dens i t ies  were  h ighe r  in  n o n m u l c h e d  
plots  t han  in m u l c h e d  plots  t r ea ted  wi th  
PCNB,  SMDC,  and  DBCP,  b u t  there  was 
l i t t l e  b u i l d - u p  in any t r e a tmen t .  Popu la -  
t ion  dens i t ies  were  low in p lo ts  t r ea ted  wi th  
n a b a m  or  n o n t r e a t e d  p l o t s - a p p r o x i m a t e l y  
1/4 to 1,/2 those in n o n m u l c h e d  DBCP,  
PCNB,  a n d  S M D C  plots ,  and  a p p r o x i m a t e l y  
equa l  to those in m u l c h e d  DBCP,  P C N B ,  
and  SMDC plo ts  and  n o n t r e a t e d  plots .  
PratyIenchus penelrans p o p u l a t i o n s  were  
lowest  u n d e r  nmlches  and  were  n o t  influ- 
enced by t r e a t m e n t  in  the  first season. 
Coun t s  va r i ed  in n o n m u l c h e d  soil; h ighe r  
p o p u l a t i o n s  occur red  where  soil was t r ea ted  
wi th  PCNB,  DBCP,  a n d  S M D C  the  first 
season. 

N a b a m  has been  shown to s t i m u l a t e  egg 
h a t c h i n g  of Heterodera tabacum and  
Meloidogyne hapla (3). I t  has been  sug- 
gested (1, 5) t ha t  d e g r a d a t i o n  of  n a b a m  
a n d  S M D C  gives i so t l t iocyanates  wh ich  are  
very effective nemat ic ides .  I t  was expec t ed  
tha t  n a b a m  m i g h t  r educe  the n u m b e r  of  
P. penetrans b u t  no t  as m u c h  as SMDC.  

M u l c h i n g  r e d u c e d  con t ro l  of P. pene- 

trans by P C N B  and  DBCP.  T h i s  d i f ference  
may  have been  due  to  the  h ighe r  m o i s t u r e  
u n d e r  the  po lye thy l e ne  film which  m a y  
have r e t a i n e d  the  tox ican t s  and  s lowed 
the i r  d i spe r s ion  t h r o u g h  the soil .  

Mi l l e r  a n d  W a g g o n e r  (4) f o u n d  tha t  
b lack  p las t ic  mulches  decreased  P. pene- 
trans in fes ta t ions  a r o u n d  a p p l e  trees. Sim- 
i l a r  r e suhs  have been  o b t a i n e d  in this  test 
w i th  toma toes  in the  first season, b u t  mulch -  
ing  d id  no t  inf luence  p o p u l a t i o n  in non-  
t r ea ted  soil in the  second season. T h e  rea- 
son for this  suppress ion  is no t  known,  b u t  
use of the  b lack  p las t ic  m u l c h  m a y  favor  
increased  ac t iv i ty  of soil microf lo ra  an tago-  
nis t ic  to P. penetrans. 

M u l c h i n g  in l tuenced  p o p u l a t i o n  some at  
the  beg inn ing ,  b u t  no t  a t  the  end,  of  the  
second season. P o p u l a t i o n s  inc reased  in  
n o n m u l c h e d  S M D C  plo ts  bu t  r e m a i n e d  low 
in m u l c h e d  S M D C  plots .  A t  the  end  of the  
second season, p o p u l a t i o n s  in  al l  m u l c h e d  
plots  were  l o w - - i n d i c a t i n g  no  inf luence  of  
m u l c h  on soil  t r e a t m e n t s - - b u t  n o n m u l c h e d  
plots  t r ea ted  w i th  DBCP,  P C N B  and  S M D C  
d id  have s l igh t ly  h ighe r  P. penetrans popn-  
la t ions .  T h u s ,  soil t r e a t m e n t  can in f luence  
P. penetrans p o p u l a t i o n s  longer  in  non-  
m u l c h e d  soil t han  in m u l c h e d  soil.  
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Observations on the Distribution of Meloidogyne spp. 
in a Vineyard Soil 

H. FERRIS ~ 

In an investigation on nematode dis- 
t r ibut ion in a vineyard (1), difficulty arose 
in determining tile Meloidogyne spp. pres- 
ent. Chromosomal  analysis indicated the 
presence of at least six populations,  rep- 
resenting four species (2). T h e  objective of 
this study was to determine any differences 
among  the Meloidogyne populat ions in 
their distr ibution in the soil and between 
vines. 

T o m a t o  seedlings (c.v. 'Pearson')  were 
planted in seventy 500-cm :~ soil samples 
[from different regions of the root zone of 
six vines (1)] and grown in a greenhouse 
for 6 weeks. Perineal patterns were cut 
from Meloidogyne females removed from 
tile root systems of these plants. A mini- 
m u m  of six patterns was obta ined from 
each plant.  T h e  patterns were of the M. 
incognita and M. arenaria types. None of 
the patterns resembled M. hapla or M. 
javanica, which were observed in the orig- 
inal study (2). 

T h e  percentage of M. incognita patterns 
was greater than that  of M. arenaria (Fig. 
1) when data were analyzed after arcsin 
t ransformat ion (3). T h e  rat io  of M. in- 
cognita to M. arenaria patterns throughout  
the vine root zone did not vary with depth  
(Fig. 1). T h e  percentage of M. incognita in 
patterns taken from soil samples from each 
of the six vines did not differ (range 60- 
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~M. incognito 

FIG. 1. Percentage of Meloidogyne incognita and 
M. arena,'ia females in samples taken th roughou t  
the root zone of six grapevines. The  height of each 
bar represents the percentage occurrence of a species 
at that position. 

92%). At least half (50-67%) of the 500-cm '~ 
soil samples from five of tlle vines had bo th  
111. incognita and M. arenaria. One-third of 
tile samples from the sixth vine had both  
species. 

The re  was no evidence of any differ- 
ential dis tr ibution of the two Meloidogyne 
spp., either among  vines or within the root  
zones of individual  vines. Al though this 
study did not determine whether  tile two 
species occnpied tlle same galls or feeding 
sites, they frequently occurred in tile same 
region of the vine root system. I am unable  
to explain the absence of M. hapla and M. 
javanica in these samples, unless their oc- 
currence in the vineyard was more sporadic. 
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