
Table 1, Reproduction of Meloidogyne chitwoodi 
and M. hapla on 15-day-old sugarbeet (Beta vulgaris 
L. cv. AH-14) transplants grown in the greenhouse 
after 65 days. 

Inoculum density 
Eggs + second-stage 

juveniles/plant 
(Eggs + second-stage M. M. 

]uveniles/cm 3 soil) chitwoodi hapIa 

0.125 50 895* 
0.25 168 468 
0.5 243 1,772" 
1 511 2,013" 
2 394 1,875" 
4 3,252 11,136" 
8 13,786 39,083" 

16 15,489 78,208* 
32 26,092 232.250* 
64 18,945 199,083" 

128 51,388 211,875" 
256 29,364 173,241" 
512 38,040 missed 

Asterisks indicate significant (P = 0.05) differ- 
ences in reproduction between M. chitwoodi and 
M. hapla. 
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t h a t  M. hapla m a y  be  m o r e  p a t h o g e n i c  t h a n  
M. chitwoodi u n d e r  f ie ld  c o n d i t i o n s .  
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Mi u n d e r  m o d e r a t e  t e m p e r a t u r e s ,  b u t  i t  
has  b e e n  s h o w n  t h a t  a c o n s t a n t  h i g h  so i l  
t e m p e r a t u r e  o f  32 C w i l l  n u l l i f y  t h e  re-  
s i s t ance  (2,3,5). F u r t h e r m o r e ,  h i g h  soi l  t em-  
p e r a t u r e  d u r i n g  the  first  2 o r  3 days  a f t e r  
1 0 0 %  p e n e t r a t i o n  can  d e t e r m i n e  the  course  
o f  n e m a t o d e  d e v e l o p m e n t ;  for  e x a m p l e ,  re-  
s i s t an t  (Mi) N e m a t e x  p l a n t s  i n o c u l a t e d  
w i t h  s econd- s t age  j u v e n i l e s  a n d  m a i n t a i n e d  
at  32 C fo r  3 days,  a n d  s u b s e q u e n t l y  h e l d  a t  
27 C fo r  1 m o n t h ,  c o n t a i n e d  a b u n d a n t  gal ls  
a n d  eggs (2). I n  th is  r e p o r t  we  e x a m i n e  t h e  
effects  o f  v a r i o u s  l e n g t h s  o f  i n i t i a l  e x p o s u r e  
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time to 32.5 C or 25 C on the resistance in 
tomato to root-knot nematode. 

Lycopersicon esculentum Mill. cv. 
Floradade with the recessive allele Mi + for 
susceptibility to M. incognita and cv. 
Nematex-22 with Mi and L. peruvianum 
var. dentatum Dun. PI  129149-2(sib)-5-4 
were used. Nematex-22 was derived from a 
single plant  selection in a preliminary 
screening (1), and the selection from P1 
129149 was made at the Agricultural Re- 
search and Education Center, Bradenton, 
Florida. 

The  M. incognita Race 1 populat ion was 
collected in Gilchrist County, Florida (6). 
The  inoculum was extracted using sodium 
hypochlorite (4) to produce a suspension of 
eggs and juveniles as previously described 
(1). Twelve days after sowing, 12 tomato 
seedlings per treatment were transplanted to 
12-cm-d plastic pots filled with autoclaved 
sandy soil. Twelve days after transplanting, 
the soil was inoculated with 200 M. incog- 
nita (eggs and juveniles) per seedling by 
pipett ing the nematode suspension into a 
hole 0.5 cm in diameter and 2 cm in depth 
near each plant. 

After inoculation, seedlings were either 
maintained at 32.5 C in controlled tempera- 
ture tanks 0, 3, 6, 9, 12, or 30 days and then 
transferred to 25 C to complete a 30-day 
incubation period, or they were maintained 
at 25 C for 0, 3, 6, 9, 12, or 30 days and then 
transferred to 32.5 C to complete a 30-day 
incubation. After 30 days of incubation, 
nematode reproduct ion was assessed by 
counting the number  of egg masses per 
plant  under direct sunlight. The  greenhouse 

air temperature during the incubation 
period ranged from 19 to 30 C. 

Floradade had a higher nematode repro- 
duction than Nematex-22 and PI  129149-2 
(sib)-5-4 in all temperature treatments fol- 
lowing initial exposure to 32.5 C. Floradade 
showed numbers of nematode egg masses 
per plant  varying from 108 to 91 over the 
six treatments. Nematode reproduct ion 
after initial exposure for 9-12 days at 32.5 
C was significantly different from the other 
four treatments. 

No egg masses developed on Nematex-22 
and PI 129149-2(sib)-5-4 at 25 C for 30 days 
(Table 1). Nematex-22 exhibited a lower 
reproduct ion rating than PI 129149-2(sib)- 
5-4 in all incubation treatments except 30 
days at 25 C (Table 1). 

Floradade supported the highest nema- 
tode reproduct ion in all treatments involv- 
ing initial exposure to 25 C. In  all treat- 
ments except 0 or 30 days initial exposure at 
25 C, Nematex-22 had higher numbers of 
egg masses than PI 129149-2(sib)-5-4 (Table 
2). This was the reverse of the results with 
initial exposure to 32.5 C. 

After exposure to either 12 or 30 initial 
days at 32.5 C, Nematex-22 did not show 
significant differences between these treat- 
ments (Table 1). This suggests that only 12 
days of exposure to a soil temperature of 
32.5 C may be needed to determine the 
response of tomato genotypes to race 1 of 
the root-knot nematode, M. incognita. By 
using only 12 days for the maximum initial 
exposure at 32.5 C, one could increase the 
number  of plants screened per tank. 

Egg mass production did not  differ on 

Table 1. Numbers of egg masses produced on tomato seedlings cv. Nematex-22 or PI 129149-2(sib)-5-4 
inoculated with 200 M. incognita Race 1 (eggs and juveniles) per plant and then incubated for various 
lengths of intial exposure time at 32.5 C. 

Incubation period (days) 
Init ial  period 

32.5 C 
Subsequent period Egg masses per plant root system* 

25 C Nematex-22  129149-2(sib)-5-4 

0 30 0.0 d 0.0 d 
3 27 1.3 c 4.9 c 
6 24 6.7 b 29.6 ab 
9 21 6.9 b 21.1 b 

12 18 12.5 a 38.1 a 
30 0 16.0 a 24.9 b 

*Values are the means of 12 replicates. Values in each column of egg masses not followed by the same 
letter differ significantly at P = 0.05 according to Duncan's multiple-range test. 
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Table 2. Numbers of egg masses produced on tomato seedlings cv. Nematex-22 or PI 129149-2(sib)-5-4 
inoculated with 200 M. incognita Race 1 (eggs and juveniles) per plant and then incubated for various 
lengths of intial exposure time at 25 C. 

Incubation period (days) 
Initial period 

25 C 
Subsequent period Egg masses per plant root system* 

32.5 C Nematex-22 129149-2(sib)-5-4 

0 30 16.0 c 24.9 ab 
3 27 36.8 a 19.0 b 
6 24 29.9 ab 26.0 a 
9 21 24.1 b 6.8 c 

12 l~ 12.9 c 6.3 c 
30 0 0.0 d O.O d 

*Values are the means of 12 replicates. Values in each column of egg masses not followed by the same 
letter (lifter significantly at P = 0.05 according to Duncan's mtdtiple-range test. 

PI  129149-2(sib)-5-4 w h e n  g rown  in i t i a l l y  
for 6, 9, or  30 days at  32.5 C ( T a b l e  1). 
Se lec t ion  PI  129149-2(sib)-5-4 g rown  for 12 
days at 32.5 C s u p p o r t e d  a h i g h e r  n u m b e r  
of  egg masses than  the  t r e a t m e n t  at 30 days, 
b u t  the 12-day t r e a t m e n t  was no t  signifi- 
cant ly  d i f ferent  f rom the 6-day t r e a t m e n t  at  
this soil t empe ra tu r e .  T h i s  h i g h e r  var iab i l -  
ity c o m p a r e d  wi th  Nematex-22  may  reflect  
h ighe r  gene t ic  va r i a t i on  in L. peruvianum 
r e su l t i ng  f rom outc ross ing  due  to self- 
i ncompa t ib i l i t y .  

T h e  six lengths  of  in i t i a l  exposure  t ime  
of  F l o r a d a d e  to 25 C resu l ted  in  n e m a t o d e  
r e p r o d u c t i o n  va ry ing  f rom 108 to 102 egg 
masses, w i t h  no  s ignif icant  differences be- 
tween t rea tments .  I n  contrast ,  the n u m b e r  
of egg masses p r o d u c e d  by Nematex-22  and  
PI 129149-2(sib)-5-4 genera l ly  decreased as 
the n u m b e r  of  days of  in i t i a l  exposure  at  
25 C increased ( T a b l e  2). 

T o  q u a n t i t a t i v e l y  eva lua t e  resis tance in 
t oma to  when  us ing  an i n o c u l u m  dens i ty  of  
200 M. incognita, i t  is necessary to m a i n t a i n  

the i nocu l a t ed  p lan ts  at 32.5 C for the first 
12 days of  a 30-day i n c u b a t i o n  per iod .  
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