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Influence of Photoperiod and Temperature on 
Migrations of Meloidogyne Juveniles 

Jean-Claude Prot and S. D. Van Gundy 1 

Abstract: Photoperiod influences the migration of M. incognita juveniles toward tomato roots. 
Approximately 33% migrated vertically 20 cm in 7 days to roots when 12 h dark were alternated 
with 12 h light. Only 7% migrated when light was constant for 24 h. Vertical migration of M. 
incognita juveniles was studied at 14, 16, 18, 20, and 22 C. The migration of M. incognita juveniles 
begins at about 18 C and reaches its maximum at 22 C. The migration of M. hapla and M. 
incognita juveniles were compared at 14, 18, and 22 C. Juveniles of M. hapla were able to migrate 
at a lower temperature than those of M. incognita. With M. hapla, there was no significant 
difference in migration between 18 and 22 C. Key words: Meloidogyne incognita, Meloidogyne 
hapla, attraction, photoperiod. 

Direct sun or artificial lightis known to 
influence nematodes living above ground, 
such as Aphelenchoides (1,6). There are 
some suggestions that light can affect plant- 
parasitic nematodes living in the soil in- 
directly through the plant. Darkness in- 
fluenced penetration and the development 
of Heterodera oryzae (Luc and Berdon 
Brizuela) and Heterodera sacchari (Luc and 
Merny) (2), and the length of the light 
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period affected cyst production by Globo- 
dera rostochiensis (Wollenweber) Stone 
(3,4) and egg mass production by Meloido- 
gyne incognita (Kofoid and White) Chit- 
wood (9). Temperature is known to influ- 
ence such nematode activities as hatching, 
mobility, invasion, reproduction, develop- 
ment, and moulting (10). 

The influence of photoperiod on migra- 
tion of M. incognita juveniles was studied 
using tomato root systems grown under two 
different light periods, 12 and 24 h. The 
effect of temperature on migration was  
studied as a function of the time at five 
different temperatures--14, 16, 18, 20, and 
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22 C - a n d  the migrat ion of second-stage 
juveniles of Meloidogyne hapla Chitwood 
and M. incognita was compared  at 14, 18, 
and 22 C. 

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

Juveniles of M. incognita and M. hapla 
used in these experiments  were derived f rom 
cultures main ta ined  on tomato  (Lycoper- 
sicon esculentum cv. Tropic)  in the green- 
house. Only second-stage juveniles hatched 
f rom eggs in 48 h were used. T h e  soil used 
contained 86% sand, 5.2% silt, and  8.8% 
clay. All soil was steamed for 1 h at 100 C. 

T h e  exper imenta l  appara tus  has been 
described previously (7). A polyvinyl chlo- 
ride tube 21 cm long, with an internal  
d iameter  of 2 cm, was filled with the soil 
and inserted into a hole made in the center 
of the bo t tom of a 150-cm 3 styrofoam cup. 
T h r e e  hundred  juveniles were in t roduced 
into the soil at 1 cm from the bo t t om  of the 
tube. T h e  bo t tom of the tube was closed by 
a plastic film and the top covered by an 
85-m screen which separated the roots f rom 
the tube. Approx imate ly  130 cm a of soil 
was placed in the pot  into which the 4-wk- 
old tomato  seedlings were transplanted.  

Wi th  this appara tus  the vertical migra- 
tion of M. incognita juveniles was studied 
under  two light periods, 12 h and 24 h, with 
an intensity of 34,500 Lux  in a growth 
chamber  for 7 d at a constant t empera ture  
of 26 C. At  the end of the exper iments  the 
tomato plants were removed from the pot  
and their  root  systems stained with  cold 
cotton blue-lactophenol (5). Only juveniles 
found in the roots were counted. T h e r e  were 
10 replications for each light per iod and the 
exper iment  was repeated three times. 

T h e  penet ra t ion  of 4-wk-old tomato  
roots by M. incognita juveniles was studied 
under  the same two light periods in a styro- 
foam pot containing approximate ly  130 cm s 
of soil. Seven days after nematode  inocula- 
tion the root  systems were stained and  juve- 
niles within the roots were counted.  T h e r e  
were five replications of each light per iod 
and the exper iment  was repeated four times. 

Using the same appara tus  the vertical 
migrat ion of M. incognita juveniles was 
studied as a f lmction of t ime at  five tem- 
pera tures -14 ,  16, 18, 20, and 22 C--by plac- 
ing the soil cup and tube in constant  tern- 

perature  tanks in the greenhouse. T h e  ex- 
per iments  were te rminated  after  5, 10, 15, 
and 20 d. T h e  root  systems were then 
stained and the n u m b e r  of juveniles that  
infected the roots were counted. T h e r e  were 
10 replications for each tempera ture  and 
time. 

Vertical migrat ions of M. incognita and 
M. hapla juveniles were compared  at 14, 
18, and  22 C. T o m a t o  roots were harvested 
10 d after in t roduct ion of juveniles at the 
bo t tom of the tube and the root  systems 
were stained. In  order to avoid the effect of 
tempera ture  on penetra t ion and p lant  
growth in these experiments ,  only the PVC 
tubes were main ta ined  at constant  tempera-  
ture--14, 18, or 22 C. T h e  pots containing 
the plants were main ta ined  at the tempera-  
ture of the greenhouse which varied daily 
between 21 and 29 C. T h e r e  were 10 repli- 
cates for each nematode  species x tempera-  
ture combinat ions  and the exper iment  was 
repeated three times. 

R E S U L T S  

A continuous 24 h exposure to light 
reduced the migrat ion of M. incognita juve- 
niles towards tomato plants in the soil 
(Table  1). More than 30% of the juveniles 
were able to migra te  20 cm and infest the 
root system of a tomato  p lant  when I2 h 
dark al ternated with  12 h light, bu t  only 7 % 
migrated 20 cm when the light was constant. 

Constant  light did not reduce the pene- 
t rat ion of tomato  roots by the same juve- 

Table 1. Migration of Meloidogyne ineognita 
juveniles toward tomato roots in a soil containing 
86% sand, 5.2% siR, and 8.8% clay with tomato 
plants grown under two different light conditions. 

%migradon and 
penetration after7 d 

12 h light 
and 

Experiment 12 h dark 24 h light 

1 34.1a* 7.2bt 
2 38.4a 5.2b 
3 32Aa 7.6b 

*Each number represents the mean of 10 replica- 
tions. 

"~Numbers followed by same letter are not signif- 
icantly different, according to an analysis of variance 
(e = 0.05). 
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Table 2. Penetration of tomato roots by Meloido- 
gyne incognita juveniles in a soil containing 86% 
sand, 5.2% silt, and 8.8% clay under two different 
light periods. 

% penetration after 7 d 
12 h light 

and 
Experiment 12 h dark 24 h light 

l 51* 64 
2 71 66 
3 76 75 
3 67 73 

*Each number represents the mean of five repli- 
cations. 

niles (Table  2) when placed in close prox- 
imity to the roots. T h e r e  were no  significant 
differences between penet ra t ion  of juveniles 
into roots of tomato  plants l ighted con- 
t inuously and penet ra t ion  into  roots of 
plants exposed to 12 h a l ternat ing photo- 
period. 

Like all the nematodes '  activities, the 
migra t ion of Meloidogyne juveniles is af- 
fected by temperature .  Figure 1 shows the 
percentage of M. incognita juveniles migrat-  
ing 20 cm and penet ra t ing  a tomato  p lan t  
as a funct ion o[ the time. At  the lowest soil 
temperature ,  14 C, only about  2 %  of the 
juveniles accomplished this. At  18 C the 
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Fig. l. Migration of Meloidogyne incognita juve- 
niles toward tomato roots as a function of time at 
five temperatures. 
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Fig. 2. Migration of Meloidogyne incognita and 
M. hapla juveniles toward tomato roots as a func- 
tion of temperature. 

percentage increased to 6 - 8 %  and at 20 and  
22 C to 30%. 

No significant differences were observed 
between migrat ions of M. incognita and M. 
hapla at 14 and 22 C (Fig. 2). At  18 C 17% 
of the M. hapla were able to migrate  20 cm 
in 10 d. This  was significantly greater than  
the 3% of M. incognita capable  of migra- 
tion at that  temperature .  

DISCUSSION 

Approximate ly  30% of the second-stage 
juveniles of M. incognita and M. hapla were 
able to migrate  20 cm vertically and  pene- 
trate a tomato  root  system. These  observa- 
tions and those of Prot  (8) in West  Africa 
suggest that  Meloidogyne species commonly  
have the capacity to migrate  large distances 
vertically. 

T h e  fact that  migra t ion  to plants was 
significantly reduced but  penet ra t ion  not  
affected when the plants were kept  under  a 
constant l ight provides addi t ional  circum- 
stantial  evidence that  plants provide an at- 
t ractant  that  st imulates the movemen t  of  
Meloidogyne juveniles over large distances 
in soil. T h e  light period could affect quali-  
tatively or quant i ta t ively  root  excretions 
responsible for this root  at traction.  

T h e  activity o[ M. incognita appears  to 
have been inhib i ted  ra ther  than  merely  
slowed at  14, 16, and 18 C. At  these low 
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temperatures the percentage of migration 
was no greater after 20 d than after 10 d. 
The migration of M. incognita began at 
about 18 C and reached a maximum at 20 C. 
M. hapla migration at 18 C was not signif- 
icantly less than at 22 C. The ability of M. 
hapla juveniles to migrate at lower tempera- 
tures titan M. incognita may explain in part 
differences in distribution (latitide-altitude) 
and importance of these species. 
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Association of Macroposthonia xenoplax and 
Scutellonema brachyurum with the Peach Tree 

Short Life Syndrome 1 
W. C. Nesmith, E. I. Zehr, and W. M. Dowler z 

Abstract: High populat ions  of both Scutellonema brachyurum and Macroposthonia xenoplax 
were detected in the root zones of peach trees growing at sites where peach tree short  life oc- 
curred. Both nematodes responded to changes in tree health, with the highest numbers  detected 
under  the most vigorous trees; both populat ions declined as tree vigor declined. Few of ei ther 
species were detected 6 months  after trees died. T h e  nematode popula t ions  were inversely cor- 
related with each other. More M. xenoplax were recovered dur ing  cool, wet weather,  bu t  moisture  
seems more impor tan t  than temperature  in influencing popula t ion  levels. Most S. brachyurum 
were recovered dur ing hot, dry weather. Key words: r ing nematode,  shield nematode, bionomics. 

Peach tree short life (PTSL) is a deva- 
stating disease complex of peach in the 
southeastern United States. It is character- 
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ized by sudden collapse of peach trees 
(Prunus persica L. Batsch) before, during, or 
just after bloom, but complete tree death is 
sometimes slow. The immediate cause of 
death usually is cold injury (13,16,18), bac- 
terial canker caused by Pseudomonas sy- 
ringae Van Hall (15), or a combination 
thereof. However, healthy peach trees resist 
cold injury and the effects of parasitism by 
P. syringae. Thus, predisposition by various 
physical (2,3,4) and biological agents (11,12, 
13,14,15,18) is important in development of 
the disease syndrome. Recent control pro- 
grams (1,14,19) have emphasized the re- 
moval or correction of predisposing factors, 
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