
All pouches were placed in a growth chamber at 
21 -+ 1 C with a 16-hr photoperiod for 9-14 
days. Duration of a test was from start of seed 
preparation to termination. 

Seedling growth was determined by fresh 
weight of  roots (blotted to remove moisture), 
length of tap root, length of longest lateral 
root, and total number of  lateral roots. An 
estimate of nematode penetration was made by 
determining the number of specimens which 
emerged  f r o m  roo t  s y s t e m s  incubated 
ind iv idua l ly  for 1 week in 100 ml of 
continuously aerated deionized water. In eight 
tests, an average of 7% of the inoculum was 
recovered. 

Growth reduction of the inoculated root 
system (when compared to the uninoculated 
system) was taken as the criterion for a 
successful test system. Consistent responses to 
l e s i o n  n e m a t o d e s  for  all four  roo t  
measurements could be obtained using a total 
of  8000 or 10,000 nematodes/seedling applied 
over  5 days  in five inoculations. Since 
significant reductions in growth were apparent 
using all four parameters (Table 1), sacrifice of 
the plant to obtain root weight data is not 
necessary. 
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Although large numbers of nematodes are 
required for this test, it is still practical in terms 
of inoculum and time required. According to 
Riedel and Foster (4), very large numbers 
(30,000 to 40,000/test tube) of  P. penetrans 
are easily produced. 
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Economics of Root-knot Nematode Control on Cotton 
by DBCP Fumigant on the Texas High Plains ~ 

CALVIN C. ORR 2 

Present estimates of  total U.S. nematicide 
cos t s  average $86/hectare ($35/acre) (8). 
Nematode  control on cotton with DBCP 
(l,2-dibromo-3-chloropropane) following label 
recommendations is about 20% of this amount. 
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Costs of nematicidal treatments are especially 
important on lower profit crops and in areas 
where wind, hail and rain frequently cause 
replanting of the crop which results in the loss 
of  the fumigant. The use of  the lowest effective 
rates is a method of minimizing costs (1, 3, 4, 
5). The main purpose of the tests reported here 
was to explore the feasibility of reducing costs 
o f  n e m a t o d e  c o n t r o l  on c o t t o n  by  
row-placement of  low rates of DBCP using one 
chisel/row rather than two chisels/row, which is 
a common practice in this area. 

Experimental plots were located in seven 
West Texas counties on Amarillo or Brownfield 
loamy fine sand soils that had light-to-moderate 
infestations of the cotton root-knot nematode, 
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TABLE 1. Summary of 50 tests comparing cotton lint value and fumigation costs for several rates of DBCP 
applied as a row treatment with one and two chisels/row. 

One chisel/row 

Increase % 
Lint over increase Value 

DBCP/row yield Control control over Lint b Cost of c over 
kg/ha a kg/ha kg/ha kg/ha control value/ha treatment/ha cost/ha 

0.72 444 404 40 10 17.60 2.33 15.27 
1.45 498 418 80 19 35.20 3.66 31.54 
2.9 537 387 150 39 66.00 6.32 59.68 
4.07 575 405 170 42 74.80 8.45 66.35 
8.14 443 284 159 56 69.96 15.90 54.06 

Two chisels/row 

1.45 531 472 59 12 25.96 3.66 22.30 
2.9 532 455 77 17 33.88 6.32 27.56 
5.8 630 488 142 29 62.48 11.64 50.84 
8.14 671 497 174 35 76.56 15.90 60.66 

16.28 498 343 155 45 68.20 30.80 37.40 

aha = hectare. 
bLint value estimated at $0.44/kg. 
CDBCP cost calculated at $1.82/kg plus $1.00/ha estimated for cost of application. 

Meloidogyne incognita acrita (Chitwood and 
Oteifa, 1952). 

DBCP was  applied with a pressurized 
a p p l i c a t o r  developed at the Texas A&M 
University Agricultural Research and Extension 
Center, Lubbock.  Liquid flow was metered by 
stainless steel micrometer  dial needle valves and 
transported into the soil behind the point  o f  
the chisel through 0.317 cm (outside diameter)  
polyethylene tubing. Changes in rates were 
made by adjusting the micrometer  dials. The 
coefficient of  variation was approximate ly  5% 
among eight micrometer  dial needle valves. 

Chisels  used in tests after 1967 were 
lateral-bed injection knives (6). The injection 
knife is a more efficient tool  for conserving 
moisture and for leaving the bed in a bet ter  
planting condi t ion than a straight anhydrous 
ammonia type chisel used before 1967 (7). 

E x p e r i m e n t s  we re  c o n d u c t e d  f r o m  
1965-1970 inclusive, comparing rates of  DBCP 
to determine the lowest effective dosage (2). 
The chemical was applied as a row t reatment  in 
rows spaced 101.6 cm (40 inches) apart. When 
two chisels/row were used, the chisels were 
30.5 cm (12 inches) apart. Over a 6-year period 
involving 20 tests at all indicated rates o f  
DBCP, the average lint yield from all plots 
t r e a t e d  w i t h  one  chisel / row was 155.8 
kg/hectare (139 lb/acre) or 38% more than 

f r o m  u n t r e a t e d  control  plots. When two 
chisels/row were used in 30 tests, lint yield 
averaged 153.5 kg/hectare (137 pound /ac r e )o r  
33% more than untreated control  plots. 

The greatest difference in lint yield over 
control,  percent increase over the control  and 
value over cost was noted  at the 2.9 kg/hectare 
DBCP r a t e  ( T a b l e  1). Fur ther  increases 
occurred at higher DBCP concentrations,  but  at 
a more gradual rate of  increase. Yield results 
were low and erratic at the 0.72 and 1.45 
kg/hectare DBCP rates. The op t imum economic 
usage of  DBCP, according to these data, appears 
to be in the range of  2.9-4.07 kg/hectare 
applied with one chisel/row. 
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A Simplified Medium for Monoxenic Culture of Pratylenchus 
penetrans and Ditylenchus dipsaci 

R. M. RIEDEL, J. G. FOSTER, and W. F. MAI l 

P r e s e n t  m e t h o d s  o f  establishing and 
m a i n t a i n i n g  monoxenic cultures of plant 
parasitic nematodes are laborious. Use of  
complex, multicomponent nutrient media for 
production of  callused host tissues is a factor 
c o n t r i b u t i n g  to the inefficiency of  these 
methods. For example, tile most commonly 
used of  these media contains 19 constituents 
(1) .  This  n o t e  r e p o r t s  maintenance of  
Pratylenchus penetrans and an onion race of  
Ditylenchus dipsaci on callus tissue produced 
with simplified nutrient agar. 

W e e k - o l d ,  s ter i le  onion (Allium cepa 
'Aristocrat ')  and alfalfa seedlings (Medicago 
sativa ' R a n g e r ' )  produced by previously 
described methods (2) were cultured for 2 
weeks on nutrient medium (20 g sucrose, 5 g 
yeast extract [Difco Laboratories, Detroit, 
Mich.], 2 mg 2,4-dichlorophenoxyacetic acid, 
10 g Difco-Bacto agar, 1000 ml distilled water) 
in 25 X 150 mm tubes. Thereafter, onion and 
alfalfa callus tissues were inoculated with D. 
dipsaci and P. penetrans, respectively. Cultures 
were maintained in the dark at 23 C. D. dipsaci 
were extracted from each of  ten 8-week-old 
cul tures  with modified Baermann funnels. 
Nematodes in three l-ml aliquots were counted. 
N u m b e r s  of  P. penetrans in 10-week-old 

cultures were determined similarly. 
Populations of  D. dipsaci produced by these 

m e t h o d s  r anged  f r o m  500  to 23 ,300 
n e m a t o d e s / c u l t u r e  t u b e .  The  average  
population was 10,500/tube. Culture tubes 
infested with P. penetrans contained an average 
of  20,460 nematodes. Populations ranged from 
8,800 to 40,000/tube. These tests have been 
repeated with similar results. 

Populations of  D. dipsaci and P. penetrans 
rea red  in ou r  l abora to r i e s  by standard 
procedure on Krusberg's medium ( l )  average 
a p p r o x i m a t e l y  2 0 , 0 0 0  and 36,000/tube, 
respectively (2). Thus, reproduction of these 
nematodes on simplified medium, although 
lower, compares well with the average rates 
attained with previous methods. Because of  the 
time savings inherent in its production, the 
simplified medium affords a useful culture 
substrate in teaching and research applications 
where maximum population development is not  
required. 

M o r e o v e r ,  since maximum populations 
developed on the simplified medium were 
comparable to the best reproduction rates 
expected with Krusberg's medium, further 
development of  the simplified medium could 
result in a simple culture substrate capable of  
supporting excellent nematode reproduction. 
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