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TABLE 1. Dimensions in microns of second stage juveniles of G. pallida after potassium permanganate  
or ammonia  treatinents2 

Metacorpal 
Headtip to valve to Headt ip  to Anus 

Tota l  Stylet metacorpal excretory excretory to tail tip b 
length b length b valve pore pore b length 

KMnO 4 436.4 24.0 71.7 35.0 106.7 55.3 
NH~ 444.0 23.8 64.5 42.5 107.0 54.3 
SED 5.2 0.2 0.7 0.7 0.9 1.1 
LSD 5% 1.4 1.4 

1% 1.9 1.9 

"Averages for 30 nematodes. 
bAverages for these dimensions do not differ significantly. 

35/zl) of 0.5 % aqueous sohltion of KMnO~ 
to 4 ml of nematode suspension and incu- 
bation overnight at room temperature (ca. 
20 C). This  treatnlent improved cuticular 
details (Fig. 1F) and definition of the 
glandular region of the esophagus (Fig. 
1E). T h e  visibility of the stylet tip and 
knobs was also improved (Fig. 1D) over 
that for untreated juveniles (Fig. 1C). 

Hooper 's  ammonia t reatment  also in- 
creased visibility of the stylet tip (Fig. 1A), 
but  it caused shrinkage of the median bulb 
(Fig. 1B). Th e  distance between the meta- 
corpal valve and the head tip or the 
excretory pore differed between specimens 
treated with KMnO~ and those treated 
with ammonia (Table  1). 

These differences seem to be caused by 
displacement of the median bulb  as an 
ammonia effect in the latest techniques. 

Since the distance from headtip to excretory 
pore did not  differ significantly, however, 
this feature would stand as a morphological 
character, together with stylet length, to 
identify populations of fresh-hatched 
second-stage juveniles of potato cyst nema- 
todes. 

Tile results suggest that both techniques 
will aid stylet measurement of potato cyst 
nematodes and that KMnO,  is useful for 
restoring specimens that have been stored 
in formalin for long periods. 
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Effects of Aldicarb on Fusarium Wilt-Root-Knot 
Nematode Disease of Cotton ~ 

E. C. JORGENSON 2 

Aldicarb nematicide (2-methyl-2-(methyl- 
thio)- propionaldehyde-0-(methylcarbamoyl) 
oxime) may not be as effective for 
Meloidogyne spp. as for some other  nema- 
todes because its disorienting effect on males 
is of little use with parthenogenic species 
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(2, 3). Even so, other sublethal effects of 
aldicarb on nematodes (including delayed 
hatching, impeded migration, and im- 
paired feeding behavior) may be useful in 
root-knot nematode control on cotton (2, 
3, 4). 

T h e  tests reported here were done to 
evaluate: 1) the effects of aldicarb on the 
fusarium wilt-root-knot nematode complex 
disease; and 2) the significance of systemic 
activity of aldicarb in cotton roots in rela- 
tion to root-knot nematodes. 
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Soil n a t u r a l l y  infested witlt  Meloidogyne 
incognita (Kofoid g: Whi te )  Chi twood  a n d  
the fusa r ium wil t  organism,  Fusarium oxy- 
sporurn f. sp. vasin[ectum (Atk.) Snyder  8c 
Hansen ,  was mixed  for homogene i ty  and  
placed in  one-l i ter  plastic containers .  Con- 
ta iners  received a loga r i thmic  series of 
doses of technical  a ld icarb  ( T a b l e  I). T h e r e  
were seven repl ica t ions  of each t rea tment .  
Ald ica rb  was added  to each con ta ine r  in  
25 ml  of water,  a n d  thereafter  on ly  
e n o u g h  water  was added  to sus ta in  p l a n t  
growth  w i t h o u t  leaching.  Five (Gossypium 
hirsutum L. 'Acala SJ-l ' )  co t ton  seed were 
p l a n t e d  per conta iner .  Af ter  emergence,  the 
p lants  were t h i n n e d  to three per con ta ine r  
a n d  g rown  for 6 weeks. T h e  degree of 
fusa r ium wil t - root-knot  n e m a t o d e  disease 
at  tha t  t ime is reflected in  seedl ing weight  
( T a b l e  1). Disease of cot ton was sharply 
reduced  by a ld icarb  at  2.0 and  0.2 ~tg/g 
soil. At  lower doses the cot ton  seedlings 
were destroyed. T h e  two effective treat- 
ments  reduced  the n e m a t o d e  popu l a t i ons  
on ly  a l i t t le  more  t h a n  4 0 %  (Tab le  1). 
T h i s  degree of r e d u c t i o n  in  n e m a t o d e  
popu l a t i ons  is insufficient to account  for 
the disease cont ro l  o b t a i n e d  even though  
dea th  to nematodes  t ended  to increase 
sl ightly as the dose of a ld icarb  increased.  
Cor re la t ion  coefficients for a ld icarb  vs. 
nematodes  (r -= -0.47 NS) nematodes  vs. 
seedl ing weight  (r = -0.63 NS) a n d  aldi- 
carb vs. seedl ing weight  (r = 0.81") give 
i n d i c a t i o n  that  behavior  and  pa thogenic i ty  
were al tered by the longer  d u r a t i o n  a n d  
increased in tens i ty  of exposure  to which  

TABLE l. Effect of aldicarh treatment of soil 
infested with Meloidogyne incognita and Fusarium 
oxysporum f. sp. vasinfectum on the nematode 
population level and cotton growth. 

No. of 
#g aldicarb nematodes Seedling 

per per 500 weight 
g soi l  cm:~ soil (g) 

2.0 279 bc ~ 2.93a 
0.2 270 c 2.38a 
0.02 303 bc .54 b 
0.002 331 bc .85 b 
0.002 509a .69 b 
0.00002 435abc .65 b 
0.0 485a .53 b 

the nematodes  were subjec ted  ,at the high- 
est doses. Thus ,  these sub le tha l  doses of 
a ld icarb  caused roo t -knot  nematodes  to 
dys func t ion  as componen t s  of the fusa r ium 
wil t - root-knot  n e m a t o d e  complex  disease of 
cot ton.  

T o  test the systemic effect of a ld icarb  
on root -knot  nen ta tode  in  cot ton  roots, two- 
week-old 'Acala SJ-l '  co t ton  seedlings which 
hatl been g rown in  methyl -bromide-  
fumiga ted  (6.8 kg/1 .0  m .~) Hesper ia  sandy 
loatn (76% sand, 17% silt, a n d  7% clay) 
were prepared  for the e x p e r i m e n t  by divid-  
ing the root  system of each seedling,  w i t h o u t  
spl i t t ing,  in to  two p o r t i o n s - - a n  u p p e r  one  
and  a lower one. T h e n  the seedlings were 
t r ansp l an t ed  wi th  the uppe r  po r t i on  of the 
m a i n  root  anti  la tera l  roots in  one  plast ic 
con t a ine r  anti  the lower in  another .  T h e  
two conta iners  were cemented  together,  
side by side. Foam r u b b e r  was fitted a r o u n d  
the m a i n  root  at the j u n c t u r e  be tween  the 
two conta iners  to m i n i m i z e  c o n t a m i n a t i o n  
and  to protect  the exposed po r t i on  of the 
root. After  the p lan t s  had  grown 2 weeks, 
technical  a ld icarb  was app l i ed  to root  por- 
t ions as ind ica ted  in  T a b l e  2 in  25 ml  
aqueous  so lu t ion  at a ra te  o£ tox ican t  equa l  
to 4 /zg  (a i /g  soil). I n  add i t ion ,  3,000 root- 
k n o t  n e m a t o d e  larvae, ha tched  from egg 
masses o b t a i n e d  from tomato  (Lycopersicon 
esculenlum L., 'Ace') were  added  as de- 
scribed in T a b l e  2 to the conta iners .  T h e r e  

"FABLE 2. Infection of cotton roots by 
Meloid%qine incognita as influenced by treatment 
of portions of the roots with aldicarb. 

Root Treatment Gall 
portion Nematodes Aldicarb rating a 

Upper + -- 100 
Lower ~ + 0 

Upper ~ + 0 
Lower + -- 100 

1 ;pper + + 8 
Lower -- -- 0 

Upper -- -- 0 
Lower + + 37 

Upper -- -- 0 
Lower -- -- 0 

LSD .05 10 

1In each column averages followed by the same "0 = no galling, 100 = maximum galling: mean of 
letter do not differ at the 5% level of significance, seven replications. 
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were seven replications of each of tile five 
treatments.  T h e  exper imenta l  design was 
randomized complete blocks. In  a second 
similar experiment ,  aphids, Aphis gossypii 
Glover, were placed on the leaves of each 
plant  just after t ransplant ing and before 
the aldicarb was appl ied  (4). After the 
aphids became established on the plant, s 
and were uniformly distributed, technical 
aldicarb was applied in 25 ml water at the 
rate of 4 t tg/g soil. T h e  following day the 
number  of surviving aphids was counted. 
T h e  low survival of aphids on plants 
treated with aldicarb (upper  roots 7%;  
lower roots 18%) compared  with tile 
relatively high survival of aphids on un- 
treated plants (85%) confirmed that 
aldicarb was translocated to the leaves from 
upper  and lower roots. After two weeks 
there were no significant differences in 
average plant  weights in the various treat- 
ments. 

Root-knot  nematodes were controlled 
only when aldicarb was in contact with 
them in the same container. The re  was no 
evidence that  aldicarb moved from upper  
to lower roots, or vice versa, in amounts  
sufficient to control tile nematodes (Table  
2). 

Relationships between nematode sur- 
vival or death and dose of  aldicarb are 
allied with the means by which aldicarb 
comes in contact with nematodes: In  the 
soil, it disperses by mass transfer in the 
water in the direction of water  movement  
(3). In  the nematodes '  envi ronment  there 
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may be a variable concentrat ion gradient  
of tile toxicant,  depending on the initial  
dose of toxicant,  tile amount  and  flow of 
water, and the adsorpt ion characteristics of 
the soil (1, 3). T h e  location of nematodes 
in relat ion to that  gradient  determines 
whether  they are subjected to lethal or 
sublethal doses. Because of cost, the control 
which aldicarb exerts by its sublethal effects 
may be more useful than lethal effects 
in a pest management  system to control 
root-knot nematodes and the fusarium wilt- 
root-knot nematode  complex disease. Its 
role is adjunctive to other nematicides and 
to tolerant-resistant varieties, because tile 
effects are temporary  if not  evanescent. 
Aldicarb is quickly taken up  by cotton 
seedlings, as was shown by the response of 
tile aphids, bu t  aldicarb's systemic activity 
was shown to be of minor  tLsefulness in 
controll ing root-knot  nematodes on cotton. 
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Toxicity to Tylenchorhynchus dubius and 
Hoplolaimus galeatus of Newly Unwrapped Plastic Containers 

P. M. MILLER 

Prel iminary observations indicated that  
nematodes in plastic containers sometimes 
had unexpectedly poor  survival when the 
containers were from newly opened packets, 
suggesting that  volatile or soluble toxic 
substances might  be responsible. Ti le  
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following controlled experiments  were 
designed to test the possibility. Tylencho- 
rhynchus dubius (Butschli) Filipjev and 
Hoplolaimus galeatus (Cobb) T h o r n e  were 
isolated from bluegrass turf  (Poa pratensis 
L). Five-ml port ions of water  containing 
67 T. dubius and 94 H. gaIeatus were dis- 
pensed into each of 20 containers including 
10 × 60-mm polystyrene petri  dishes 
(Falcon Plastics, Los Angeles, California) 
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