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Measurement of the Vertical Migration of Anguina tritici 
(Steinbuch 1799) Chitwood, 1935 in Soil under 

Experimental Conditions 
Donald  P. L imber  1 

Tile  wheat  gall nematode,  Anguina 
tritici (Steinbuch 1799) Chitwood, 1935 
does not  travel far in the soil by its own 
efforts after i t  emerges f rom the gall. When  
larvae are bur ied 15-20 cm under  the sur- 
face, there is little infection of wheat,  ac- 
cording to Marcinowski (3). Below 30 cm 
there is no infection and horizontal  travel is 
f rom 5 to 20 cm. Marcinowski 's experiments  
were apparent ly  carried out  under  field 
conditions where factors other than  larval 
movemen t  were not  excluded. 

This  paper  reports  the results of a lab- 
oratory exper iment  in which movement  of 
A. tritici larvae was measured under  more  
controlled conditions. 

M A T E R I A L S  A N D  M E T H O D S  

T h e  larvae used in these experiments  
were f rom galls collected in 1948 at Hal i fax,  
Nor th  Carolina, and  stored a t  the U.S. De- 
pa r tmen t  of Agriculture Nemato logy  Lab- 
oratory at Behsville, Maryland.  

Several methods were used before the 
following one was chosen. I ts  advantages are 
that  i t  forces the larvae to travel pr imar i ly  
in one direction and that  i t  reduces the 
amoun t  of soil tha t  mus t  be searched. 

T h e  appara tus  used to measure nema- 
tode movement  (Fig. 1) was one which 
forces the larvae to travel pr imari ly  in one 
direction and which minimizes the volume 
of soil that  mus t  be searched. An a l um i n um 
tube 42 cm long wi th  a bore 3.2 m m  in 
diameter,  a wall 6 m m  thick, and  a slot 12 
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Fig.  1. A l u m i n u m  t u b e  w i t h  s lo t .  A l u m i n u m  
c l o s u r e  s t r i p s  in  p l a c e .  

m m  wide down the full length was used as 
a test chamber.  T h e  tube was filled wi th  soil 
which had been part ial ly sterilized wi th  
boi l ing water. T h e  slot was closed by two 
a luminum strips. One  was inserted f rom the 
top of the tube, the other f rom the bot tom.  
T h e  strips could be moved  up  or down 
easily with thin nosed pliers. 

Wate r  was added f rom the top so that  it 
percolated downward  in the opposite di- 
rection to larval  travel. T h e  soil was not  
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disturbed unt i l  the exper iment  was termi- 
nated. 

T h e  tube of moist  soil was inverted and 
the active larvae f rom either one gall (about  
10,000 larvae) in some trials, or three galls 
(about  30,000 larvae) in the other  trials, 
were placed on the bo t tom surface of the 
soil column. T h e  bo t tom of the tube was 
then closed with masking tape, and the tube 
was reinverted and stored in a vertical posi- 
tion. 

In  the first two exper iments  examina t ion  
of the soil began after I0 days. Th i s  period 
was extended to 20 days for the others, ex- 
cept the seventh which was given 30 days. 
Since it required f rom 5 to 8 days to recover 
the larvae f rom the soil, the total  travel t ime 
of the last recovered larvae varied from ] 8 
to 38 days in the seven tests. 

Beginning at the base of the column, 
soil sections 1 cm thick were taken succes- 
sively and placed in a petr i  dish. Several 
centimeters of water  were added to each soil 
section, the soil was spread thinly, and  the 
water  was transferred by pipet te  to micro- 
scope slides. T h e  num ber  of A. tritici in 
these drops was counted using a binocular  
microscope at a magnification of 255<. 

T h e  exper iment  was repeated seven 
times over a per iod of 13 months  beginning 
in October  1978. T h e  tempera ture  dur ing 
this t ime ranged f rom 15 to 22 C. 

R E S U L T S  A N D  DISCUSSION 

A. tritici larvae traveled a m a x i m u m  of 
7-19 cm in the seven trials (Table  1). 
Seventy-five percent traveled no fur ther  than  
1 cm, and only 2.4 percent  traveled beyond 
the 6th cm. T h e  at t r i t ion of the number  of 
larvae found at the longer distances and  
their  absence beyond the distances recorded 
strongly suggest that  these distances are near  
their  limits. 

T h e  dura t ion  of the trial was not  an im- 
por tan t  factor l imi t ing the distance traveled. 
Of the two larvae which traveled the far- 
thest, one was in the 10-day group and the 
other in the 30-day group. 

T h e  differences in travel shown in the 
seven trials could be due to var ia t ion in the 
response of the seven gall populat ions,  sim- 
ilar to those reported by L imber  (1,2), bu t  
in these experiments  such responses would 
be par t ly  masked because all of the tests, 
except the second, were made with  a mix- 
ture of  two or three populat ions.  T h e  sec- 
ond was made with a single populat ion.  

T h e  travel distances found under  these 
exper imenta l  conditions are close to those 
repor ted by Marcinowski (3), except that  
she states that  infection occurred when 
larvae were placed 30 cm below the host. 

In  a prel iminary experiment ,  when 
larvae were placed in a pot  and  wheat  seed- 

Table 1. Numbers of larvae recovered from successive vertical soil sections, 1-19 cm from the point of 
inoculation of larvae of Anguina triticl. 

Trial number 
Cm 1 2 3 4 5 6 7 Tota l s  

19 . . . . . .  1 1 
18 . . . . . . .  0 
17 - 1 . . . . .  I 
16 - 2 . . . . .  2 
15 - 1 . . . .  18 19 
14 - 3 . . . .  4 7 
13 - 2 . . . .  22 24 
12 - 7 - - - 2 8 17 
11 2 13 1 - - 1 70 87 
10 1 24 8 - 2 9 21 65 

9 1 20 17 - 14 12 6 70 
8 9 48 15 - 19 16 38 146 
7 22 28 41 1 23 21 44 179 
6 45 32 $7 - 47 23 9 194 
5 140 12 143 8 86 8 - 397 
4 556 1 111 2 309 24  6 1,009 
3 232 3 372 23 429 5 15 I ~ 8 9  
2 1,013 6 487 68 393 7 - 1 ~ 7 4  
1 3,205 480 5,056 3,524 2,909 881 154 16,209 
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lings were grown a few centimeters beyond 
the larvae, some larvae entered the seed- 
lings but others passed by quite closely and 
were found beyond the seedlings. Appar- 
ently, attraction by the host plant does not 
reach very far horizontally through the soil. 
It  is possible that water percolation might 
favor vertical rather than horizontal attrac- 
tion. 

4, October 1980 
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Isolation of Strelkovimermis peterseni, a Mermithid Parasite 
of Anopheline Mosquitoes in Northeastern New York 1 

Daniel Molloy and Stephen P. Wraight~ 

The mermithid Strelkovimermis (=  
Diximermis) peterseni (Nickle) a has po- 
tential as a biocontrol agent of anopheline 
mosquitoes (2). This parasite's occurrence 
has been reported infrequently, however. In 
an extensive survey in Louisiana, Petersen 
and Chapman (1) found this species in only 
three of several hundred mosquito breeding 
sites. Other records of collection were in 
Florida (4) and New York (D. W. Roberts, 
personal communication). Roberts collected 
S. peterseni for three consecutive summers 
from an Anopheles punctipennis site in 
Stanfordville, New York. The continued 
existence of the Stanfordville population is 
uncertain, however, because the site was 
washed out, and larvae collected shortly 
thereafter were uninfected. This paper re- 
ports the discovery, collection, and labora- 
tory isolation of S. peterseni in Hampton, 
New York, approximately 175 kilometers 
north of the Stanfordville site. The results 
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of cross-mating trials between this Hampton 
population and one from Louisiana are pre- 
sented. Data on the incidence of infection 
at the Hampton site are included also. 

Isolation and colonization: S. peterseni 
was found parasitizing An. punctipennis 
larvae in the still headwaters of a spring-fed 
stream on Route 22A in Hampton, New 
York, in mid-July 1978. Several hundred 
larvae were collected and placed in trays 
containing spring water at ambient room 
temperature. A 6:1 male to female ratio was 
recorded among the 515 postparasites that 
emerged from these larvae. Postparasites 
were reared in groups of 20-50 in 3.5-cm-d 
dishes containing 1-2 cm of sand covered by 
1 cm of free water. Survival was excellent, as 
no nematode mortality was observed after 
rearing for 1% months. The preparasites 
produced from these initial cultures were 
used to infect second instar larvae from a 
laboratory colony of An. stephensi. As a 
standard rearing procedure, 250 larvae were 
exposed to 500 preparasites in 25 × 30-cm 
trays holding 1 liter of spring water at 
26(---1) C. One mg of ground rabbit chow 
per larva was added daily to each tray until 
commencement of mermithid emergence. 

Each tray produced about 90 male and 
70 female postparasites, with emergence be- 
ginning 6-9 d after exposure. A similar 
developmental period was reported in the 
laboratory rearing of a Louisiana popula- 
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