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Culture of the Root-Lesion Nematode Pratylenchus 
vulnus on Carrot Disks 

E. H. MOODY, B. F. LOWNSBERY 1 and J. M. AHMED 2 

O'Bannon and Taylor reported that carrot 
disks on 1% agar were suitable for culturing 
Pratylenchus brachyurus (4). We found that 
they are suitable also for Pratylenchus vulnus, 
and easier to prepare than the alfalfa tissue we 
have used in the past (3). Our observations on 
carrot disks during the last 3 years may be 
useful to others. 

Initially, many of the carrot disks rotted, 
and a variety of surface-sterilization procedures 
failed to prevent rotting. Cultures of internal 
carrot tissue on carrot extract agar or carrot 
juice agar revealed that apparently healthy 
carrots had internal infections of Fusarium 
solani (Mart.) Appel and Wr. and three 
apparently different, but unidentified, species 
of bacteria. Bacterial infection of apparently 
healthy vegetables and the stimulation of 
bacterial soft rot by Fusarium have been 
reported (5, 6). The fungus and bacteria caused 
a fairly rapid soft rot of the de-topped carrots 
in plastic bags which we obtained from a store, 
but little soft rot developed over a 3-month 
period when carrots with tops still attached 
were purchased. Carrots with tops usually have 
not been stored as long as those in plastic bags. 
Storage, especially in a plastic container, is 
favorable for bacterial and fungal growth. 

C a r r o t s  wi th  tops  need  no t  be 
surface-sterilized. Simply remove the tops, 
scrub the roots, and allow the excess moisture 
to evaporate. Then, working in a clean location 
(we use a laminar flow transfer chamber), pare 
off the external tissue of a carrot in a spiral 
pattern, flaming the knife before each contact 
with the carrot. As a carrot is pared, disks 
10-15 mm in thickness are cut with the flamed 
knife into sterile petri dishes. Five disks are 
later transferred with flamed forceps to culture 
jars. This number of disks provides sufficient 
moisture to eliminate the need for water agar. 
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A reliable method for initial axenization of 
nematodes is to allow them to crawl through 
water agar containing disinfestants (1). An 
effective disinfestant combination is 130 ppm 
Aretan ® (the formulation containing 3% 
organic mercury; Plant Protection Ltd., 
Yalding, Kent, England), and 6000 ppm 
d i h y d r o s t r e p t o m y c i n  su l fa te .  E x t r a c t  
approximately 300,000 nematodes from old 
cultures (or lower numbers from field material) 
and concentrate them in 2 ml of water. Prepare 
and autoclave 250 ml of 1% water agar and cool 
to 48-50 C. Then add the concentrated 
nematode suspension to this agar. Swirl the 
nematode-agar suspension, pour 3 ml into the 
centers of sterile petri dishes and allow the agar 
to solidify. Prepare and autoclave one liter of 
1% water agar. When it has cooled to 50 C, add 
0.13 gm Aretan and 6 gm dihydrostreptomycin 
sulfate, and agitate until these chemicals are 
completely dissolved. Pour this antibiotic 
m e d i u m  gen t ly  over  the so l id i f i ed  
nematode-agar suspension in each petri dish 
until the suspension is covered to a depth of 5 
ram. After 36-hr incubation at about 23 C, 
some 1000 nematodes will have made their way 
up through the antibiotic medium to the 
surface. Wash these into a lO0-ml beaker using 
10 ml of sterile water per petri dish. Add 100 
surface-sterilized nematodes to each carrot disk 
culture using a sterile syringe. No bacterial or 
fungal growth has resulted when lots of 100 of 
these nematodes have been added to Difco ® 
brain-heart infusion and Czapek-Dox agars. At 
23 C P. vulnus increases one thousandfold 
within 3-4 months after inoculation. After 4 
months carrot disks become exhausted, or dry. 
Transfer of 2-month-old cultures to 15 C will 
retard nematode development and lengthen 
culture life (3). P. vulnus feeds in any tissue in 
the disk, causing browning of the tissue, which 
remains firm. Symptoms are different if 
intrinsic microflora develop in any of the disks. 
First, a definite purple band appears around the 
stele. Later the surrounding tissue turns brown, 
and a soft rot accompanied by leaking develops. 
Bottles containing disks with these symptoms 
can be discarded. If such symptoms do not 
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develop, the intrinsic microflora are either 
absent or, more likely, present at a very low 
titer. If  they are present at a low level, they will 
not cause carrots to rot before the nematodes 
have increased, and they can be eliminated 
from the nematodes by surface-sterilization. 

Pratylenchus vulnus was originally obtained 
from around Juglans hindsii Jepson rootstock 
in a walnut orchard, and has been cultured 7 
years in the laboratory. The first 4 years, the 
culture medium was a mixture of callus and 
differentiated alfalfa tissue (3). The last 3 years 
the medium was carrot disks. In 1971, 
nematodes with this history increased readily 
on J. hindsii and other fruit and nut tree 
rootstocks. There is no evidence that the 7 
years of culture away from usual hosts has 
altered this nematode's ability to reproduce on 
those hosts. Previously, HcJgger (2) had 
reported no difference in infectivity on potato 
of P. penetrans from potato in the field, from 
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winter vetch in the greenhouse or from alfalfa 
tissue culture in the laboratory. 
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Intersexes of Leptonchus obtusus Thorne ~ 

C. G. GOSECO and V. R. FERRIS 2 

Intersexes are rare, but well-known, 
occurrences in nematodes. Reports on this 
phenomenon are relatively few except in the 
Mermithoidea where intersexes are observed 
f r equen t ly .  Literature on intersexes in 
nematodes has been reviewed by Steiner (6), 
Chitwood (2), Hirschmann and Sasser (4) and 
Triantaphyllou (7). Intersexual forms have also 
been reported in Tyleptus striatus Heyns (5), 
Longidorus macrosoma Hooper (1) and 
Telotylenchus sp. (3). 

During examination of specimens of the 
genus Leptonchus Cobb in the Purdue 
Nematode Collection, two intersexual forms of 
Leptonchus obtusus Thorne from soil collected 
in a wooded area near Sunrise Beach, Missouri, 
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were observed. Although there were several 
normal females, no males were found. Both 
intersex specimens resembled the female in body 
shape and exhibited apparently normal female 
sexual characters; viz. vulva, vagina, uterus and 
well-developed ovaries, although mature ova 
and sperm were not seen (Fig. IA). In addition, 
their measurements were very close to those of 
normal females. 

Dimensions: 
Normal females (3): L = 1.14-1.31 ram; a = 
31-34; b --- 3.9-5.4; c = 47-55;V = 53-55%; 
anterior gonad = 17-18%; posterior gonad = 
17-18%; vagina length = 13/a. 
Intersex forms (2): L = 1.13, 1.31 mm; a = 
32, 34; b = 4.9, 5.5; c = 38, 47; V = 54, 
56%; anterior gonad = 13, 17%; posterior 
gonad = 13, 18%; vagina length = 13, 13kt; 
spicule length = - ,  14 ~. 
Distinct differences between the two 

intersex specimens were noted in their male 
sexual structures. One intersex specimen had 
what appeared to be one pair of small, 
abnormally shaped spicules. Each spicule, 
however, seemed to be divided longitudinally 
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