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Thermoper iodism is known to influence 
the growth of tomato, Lycopersicon esculen- 
turn (10), but  its effect on reproduct ion of 
the root-knot nematode, Meloidogyne in- 
cognita (Kofoid and White)  Chitwood, 
infecting tomato has not been reported. 
T o m a t o  genotypes carrying the Mi gene for 
resistance to root-knot nematodes lose their 
resistance when exposed to constant high 
temperature  (4,5,6,8). 

T h e  objective of this research was to 
investigate the effects of h igh/ low (day/ 
night) temperature on the resistance of 
Lycopersicon esculenturn Mill. and L. 
peruvianurn var. dentatum Dun. genotypes 
to M. incognita. T h e  degree of nematode 
reproduct ion on the host plant, i.e., host 
efficiency (3,9), was the parameter  used for 
determining host resistance. 

Two  greenhouse experiments were con- 
ducted. In the first experiment,  selected 
plant introductions of L. peruvianum var. 
dentaturn were used: PI 306811, PI 129149- 
2(sib)-5-4, PI 129149-3-1-2, and PI  129149-3- 
2-1 (R2). In the second experiment,  L. 
esculenturn selections and commercial cul- 
tivars were tested: Floradade, Nematex-22, 
Floradade × Nematex-22, Patriot-17, Pier- 
sol, P! 266376, PI 129149-2(sib)-5.4, and PI  
129149-2(sib)-5-I 6 ×43. 

T e n  12-day-old tomato seedlings of each 
cultivar or selection were individually trans- 
planted into plastic pots (12 cm d × 16.5 cm 
deep) containing previously autoclaved 
sandy soil. T h e  pots were placed in a con- 
trolled temperature  tank and maintained 
at a constant soil temperature (32.5 C) for 
the durat ion of the experiment.  T e n  12-day- 
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old seedlings of each cuhivar  or selection, 
similarly transplanted, were exposed to a 
diurnal  soil temperature  change: 32.5 C for 
12-h days and ambient  (19-25 C) for 12-h 
nights. Twelve days after transplanting, 
the seedlings were inoculated with 200 M. 
incognita Race ] (eggs and juveniles) per 
seedling as previously described (I). Am- 
bient  air temperature  dur ing the experi- 
mental  period ranged from 19 to 27 C in 
the first experiment,  and from 19 to 24 C 
(night) and 24 to 30 C (day) in the second 
experiment.  

Twenty-eight  days after transplanting, 
the roots were harvested and the number  of 
egg masses counted. 

Resistance of L. peruvianurn PI's, 
306811, 129149-2(sib)-5-4, 129149-3-1-2, and 
129149-3-2-1 (R2) to root-knot nematode 
was greater under  differential temperature  
conditions than when maintained at con- 
stant high temperature  (Table  I). In addi- 
tion to the generally lower nematode re- 
product ion rating, six plants without  egg 
masses were found in three of the selections 
subjected to diurnal  changes in soil tem- 
perature. This  indicates that the second- 
stage juveniles were unable to develop and 
reach matur i ty  under  the thermoperiodic 
conditions. 

Results of the thermoperiod test on L. 
esculentum were similar to those with L. 
peruvianum (Table  2). All tomato geno- 
types that were maintained continuously 
at a high soil temperature  exhibited a sig- 
nificantly higher number  of egg masses than 
when exposed to diurnal  soil temperature  
changes. These results may explain why in 
many places the Mi gene for resistance to 
root-knot nematodes in tomato cultivars is 
operative even with high day temperatures. 
It  was not  surprising to find that thermo- 
periodism strongly affects the reproduct ion 
of root-knot nematode in tomato roots. 
Night soil temperature  seems to be an im- 
por tant  factor in controll ing tomato re- 
sistance to M. incognita. Although night 
soil temperatures under  field conditions 

414 



Tempera tu re  Sensitive Resistance to Meloidogyne in Tomato :  Arau]o et al. 415 

Tab le  1. Effect of  t he rmope r i od i sm  on resistance, based on the  number of egg masses /p l an t ,  of tomato ,  
Lycopersicon esculentum and  Lycopersicon peruvianum var. dentatum, inocula ted  wi th  200 Meloidogyne 
incognita. 

No. egg m a s s e s / p l a n t  No. p lan ts  wi thou t  egg masses  
Cul t ivar  or  PI Cons tan t*  Diurnal '?  Cons tan t*  D i u r n a l t  

L. esculentum 
Floradade  80.9 0 

L. peruvianum vat.  dentatum 
306811 44.5 4.7 0 0 
129149-2(sib)-5-4 21.7 1.7 9 3 
129149-3-1-2 30.9 5.1 0 2 
12149-3-2-1(R2) 28.3 3.3 0 I 

*Soil t empe r a tu r e  he ld  at 32.5 C; 12-h day, 12-h night .  
~'12-h day at  32.5 C, 12-h n i gh t  at  amb i en t  (19-25 C). 

are normally lower than daytime soil tem- 
peratures, recent innovations in cultural 
practices, such as the use of full-bed plastic 
mulch, keep the soil temperature  high for 
a longer time after dark than would be the 
case with uncovered soil. Plastic mulch may 
maintain soil temperature  above the limit 
for normal function of the Mi gene under  
appropriate  environmental  conditions. 

Of the nine cultivars and PI accessions 
screened at a continuous temperature  of 
32.5 C, Floradade had the highest nematode 
reproduct ion and L. peruvianum PI 129149- 
2(sib)-5-16×43 (selected sib) had the lowest 

nematode reproduct ion (Table  2). When  
screened under  diurnal  changes in tempera- 
ture, three distinct levels of resistance were 
observed (Table  2). One level included only 
the susceptible cultivar, Floradade, which 
had 88.5 egg masses per plant.  Another  level 
included Floradade × Nematex-22 (Fa), 
74T2, and PI 266376, which had mean egg 
masses per plant  ranging from 3.2 to 4.0. A 
third group included Piersol, PI 129149-2 
(sib)-5-4, Nematex-22, Patriot-17, and PI 
129149-2(sib)-5-16×43, all of which had less 
than 1.2 egg masses per plant. 

Under  diurnal  changes in soil tempera- 

T a b l e  2. Effect of t he rmope r i od i sm  on resistance,  based on  the  n u m b e r  of egg masses /p l an t ,  o f  tomato ,  
Lycopersicon esculentum and Lycopersicon peruvianum var. dentatum, inocu la ted  wi th  200 Meloidogyne 
incognita. 

No. egg masse s /p l a n t *  No. p lants  w i t h o u t  egg masses 
Cu l t iva r  or  PI C o n s t a n t t  D iu rna l~  C o n s t a n t t  D iu rna l*  

L. esculentum 
Floradade  108.2 a 88.5 a 0 0 
Nematex-22  16.0 e 0.9 c 0 5 
Patriot-17 19.8 de 0.4 c 0 7 
F loradade  × 

N e m a t e x  (F1) 41.0 b 4.0 b 0 0 
Piersol 32.9 bc 1.1 c 0 2 
74T2 27.9 cd 3.2 b 0 0 

L. peruvianum vat .  dentatum 
129149-2(sib)-5-16 ×43  6.9 f 0.3 c I 8 
129149-2(sib)-5-4 24.9 cd 1.0 c 0 7 
266376 23.7 cd 3.6 b 0 2 

*Values are m e a n s  of 10 replicates.  Values in  a co l u m n  no t  followed by the  same let ter  differ signifi- 
cant ly at P = 0.05 according to Duncan ' s  mu l t i p l e - r ange  test. Means  f rom the  d iu rna l  t r ea tmen t s  are sig- 
nificantly lower (P = 0.05) t h a n  the  cor respond ing  m e a n s  at  cons tan t  t empe ra tu r e  for all accessions. 

-~Soil t e m p e r a t u r e  he ld  at  32.5 C; 12-h day,  12-h night .  
.,+.12-h day at 32.5 C, 12-h n i g h t  at a m b i e n t  (19-24 C). 
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ture, only a few second-stage juveniles of M. 
incognita develop and reproduce. Inocu- 
lated tomato genotypes that had only a few 
egg masses on the average when exposed to 
continuous high soil temperature  showed 
greater resistance under  thermoperiodic 
conditions than tomato entries showing 
greater numbers of egg masses when ex- 
posed to continuous high soil temperature.  
T h e  results suggest that metabolic mech- 
anisms of resistance, such as those postu- 
lated to involve chlorogenic acid (7) or 
ascorbic acid (2), will fail to be inhibi ted by 
high daytime soil temperature  if the plant  
is exposed to a nonstress soil temperature  
at night. 
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Effects of Heterodera fici on the Growth of 
Commercial Fig Seedings in Pots 
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J o u r n a l  of  Nemato logy  14(3):416-418. 1982. 

T h e  fig cyst nematode, Heterodera fici 
Kirjanova, is worldwide in distr ibution (2). 
In infested soil the nematode damage to fig 
(Ficus carica L.) is more evident in the seed- 
ling stage than on adult  trees. Growth sup- 
pression of nematode infected ornamental  
fig (F. elastica Roxb.) seedlings compared to 
noninoculated controls was observed in 
glasshouse exper iment  (1). But no  informa- 
tion is available on the effect of increasing 
nematode densities on the growth of com- 
mercial fig plants. This  report  attempts to 
fill this void. In several nurseries the com- 
mercial fig rootstocks are obtained by seeds 
as described in this experiment.  

T h e  exper iment  was made using clay 
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pots containing 700 cm 3 of steam pasteur- 
ized sandy loam soil. Cysts were extracted 
with a Fenwick can from soil of a lteavily 
infested fig orchard at Barile (Potenza), 
Italy. T h e  extracted cysts were incorporated 
into 2 liters of the pasteurized soil, and 
cysts and eggs in a 200-cm 3 al iquot of soil 
were extracted (6) and their number  deter- 
mined (9). Portions of the remaining 1,800 
cm 3 of infested soil were mixed with the 
uninfested soil to obtain a range of initial 
populat ion densities (Pt) of eggs and second- 
stage juveniles in a geometric progression. 

Th ree  pregerminated commercial fig 
seeds were planted in clay pots containing 
700 cm a of infested soil. T e n  unseeded pots 
containing the fig orchard soil and infested 
with I0 eggs plus second-stage juveniles/  
cm a of soil were included in the experiment  
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