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Effects of Root-knot Nematodes on A r e c a  c a t e c h u  1 

R. MCSORLEY AND R. A .  DUNN 2 

Abstract: No root galling or egg mass formation was noted on betel palm (Areca catechu) 3 or 9 
months after inoculation with Meloidogyne arenaria, M. hapla, M. incognita races 1 and 3, or M. 
javanica. Compared with uninoculated controls, a reduction (P -< 0.05) in fresh root weight was 
noted after 3 months with M, incognita race 1 but not with other species or races, No differences 
(P -< 0.05) in root weight between controls and inoculated plants were observed at 9 months, nor 
were any differences found in top weight at 3 or 9 months. 
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The betel palm (Areca catechu L.) is widely 
grown in the tropics and in Florida as an 
ornamental, but  it is perhaps better  known 
for the betel "nuts" which are chewed in 
India and other  parts of Asia (7). Areca ca- 
techu is listed as a host of  Radopholus similis 
(Cobb) Thorne  (4), and Aphelenchus sp. is 
reported from an Areca sp. (3). The  nema- 
tode fauna ofA. catechu apparently has not 
been investigated widely, thus making it 
difficult to anticipate and avoid damage 
when the palm is to be planted in soil con- 
taining plant-parasitic nematodes. Many 
palms are hosts of  R. similis (4), but some 
species, such as the date palm (Phoenix dac- 
tylifera L.), can be seriously damaged by 
Meloidogyne spp. (6). Previous surveys of  
palms in Florida have revealed several 
nematode genera associated with them, in- 
cluding Meloidogyne spp. from coconut 
palms (Cocos nucifera L.) in Key West (2,8). 
The  present study was conducted to ob- 
serve the response of  A. catechu to root- 
knot nematodes (Meloidogyne spp.), the most 
damaging group of  nematodes on agricul- 
tural crops in Florida. 

Seeds ofA. catechu were germinated in a 
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mist chamber and allowed to grow in 
nema tode - f r ee  po t t ing  mix for  12 -16  
weeks. On 14 August 1987 plants were 
washed free of all debris and bare-root 
seedlings (ca. 15 cm long) were transplant- 
ed into 1.6-liter pots containing steam-ster- 
ilized Arredondo fine sand (96% sand, 2% 
silt, 2% clay; pH 6.1, 1% organic matter). 
Two plants were transplanted into each pot. 

On 3 November  plants were inoculated 
with eggs of  Meloidogyne spp. extracted (5) 
in 0.25% NaOC1 for 2 minutes from to- 
mato (Lycopersicon esculentum Mill. cv. Rut- 
gers). Five separate nematode populations 
were used in the test: Meloidogyne arenaria 
(Neal) Chitwood race 1, M. incognita (Ko- 
foid & White) Chitwood race 1, M. incognita 
race 3, M. javanica (Treub) Chitwood, and 
M. hapla Chitwood. Inoculation was ac- 
complished by adding 5,000 eggs of  the 
designated population in 10 ml water to a 
2-cm-deep hole at the base of  each plant, 
a total of  10,000 eggs per  pot. Uninocu- 
lated controls received 10 ml distilled water 
for each plant. The  six treatments (five 
populations plus control) were arranged on 
a greenhouse bench in a randomized com- 
plete block design with 10 replications. 

A plastic saucer beneath each of  the 30 
pots prevented the flow of water and soil 
onto the bench. Plants were watered as 
needed, and each pot was fertilized with 
2.5 g of  14-14-14 Osmocote (Sierra Chem- 
ical Co., Milpitas, CA) on 29 September 
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TABL~ 1. F r e s h  t o p  a n d  r o o t  w e i g h t s  ofAreca catechu a t  3 a n d  9 m o n t h s  a f t e r  i n o c u l a t i o n  w i t h  Meloidogyne 
spp.  

3 months 9 months 

Fresh top weight  (g) Fresh root weight (g) Fresh top weight (g) Fresh root weight  (g) 

U n i n o c u l a t e d  c o n t r o l  6 .3  a 2 .6  a b  10 .6  a 3 .5  a 
M. arenaria 6.5 a 2 .8  a 13 .4  a 4 .9  a 
M. hapla 4.6  a 1.6 bc  16.2 a 6 .2  a 
M. incognita r a c e  1 4.1 a 1.2 c 15.3 a 5.1 a 
M. incognita r a c e  3 5 .0  a 1.9 a b c  8.8 a 2 .8  a 
M. javanica 5.2  a 1.9 a b c  10.9 a 3 .6  a 

Data are means of five replications. Means in columns followed by the same letter are not significantly different (P -< 0.05) 
according to Duncan's mult iple-range test. 

and at 3-month  intervals thereaf te r .  Heat-  
ing and cool ing facilities were  available in 
the  g reenhouse  to maintain a t e m p e r a t u r e  
range  o f  15-30  C dur ing  the course  o f  the  
test. 

Plants f rom five replicat ions were  har-  
vested on 26 J a n u a r y  1988, and fresh top 
and roo t  weights were  de te rmined .  Roots  
were examined  for  presence  o f  galls and 
egg masses; then  roots  o f  all five replicates 
o f  each t r ea tmen t  were combined  and eggs 
were  ex t rac ted  (5) in 1% NaOCI for  4 min- 
utes. A 1-g por t ion  o f  the roots  was stained 
(1) to facilitate examina t ion  for  endopar -  
asitic stages o f  each nematode .  T h e  second 
series o f  five replicat ions was harves ted  on 
29 July 1988, approximate ly  9 months  af- 
te r  inoculat ion.  P rocedures  were  identical  
to those used for  the harvest  at 3 months.  
Data f rom each harvest  were  subjected to 
analysis o f  variance.  

Viability o f  the original  inoculum was 
evaluated by adding 5,000 eggs o f  each 
popula t ion  to a 3-week-old tomato  plant. 
Five un inocula ted  toma to  plants were also 
main ta ined  to  detect  any roo t -kno t  nema-  
todes presen t  in the steril ized soil. Inocu-  
lation o f  the  palms and tomato  plants took  
place at the same time. T h r e e  months  a f te r  
inoculat ion,  tomato  roots  were  examined  
for  galls and egg masses. 

Examinat ion  o f  tomato  roots  grown in 
un inocu la ted  soil revealed  no  galls or  egg 
masses, conf i rming the  initial observat ion 
that  the steam-steril ized soil was f ree  of  
Meloidogyne spp. Roots  o f  tomatoes  inocu- 
lated with each roo t -kno t  n e m a t o d e  pop- 

ulat ion were heavily galled (>  100 galls 
and egg masses pe r  roo t  system), indicating 
that  all inoculum was viable and capable o f  
r ep roduc ing  and causing extensive galling 
u n d e r  the condit ions o f  this test. At 3 
months ,  no galling or  egg masses were ob- 
served on the roo t  system of  any inoculated 
A. catechu plant. Microscopic examina t ion  
o f  stained roots  revealed few nematodes  
within, and only in one  instance was a swol- 
len female (M. hapla) observed within roots. 
To ta l  numbers  o f  eggs ex t rac ted  f rom all 
five roo t  systems were  zero for  controls  and 
M. hapla, four  fo r  M. incognita race 1, 20 
for  M. arenaria, 620 for  M. javanica, and 
1,680 for  M. incognita race 3. No differ- 
ences in top weight were  noted,  bu t  roo t  
weights o f  plants inoculated with M. incog- 
nita race 1 were lower (P -< 0.05) than roo t  
weights o f  the controls  (Table  1). 

At  the 9 -month  harvest ,  no galls or  egg 
masses were observed  on  any ro o t  system, 
n o r  were any stages ofMeloidogyne spp. ob- 
served within roots.  No eggs were extract -  
ed f rom any t rea tment ,  and no  differences 
(P - 0.05) in top  or  roo t  weights were 
evident  (Table  1). 

Al though some Meloidogyne spp. eggs 
were r ecove red  about  3 months  a f te r  in- 
oculation,  these nematodes  failed to sus- 
tain r ep roduc t ion  over  9 months  on A. ca- 
techu. An early depression in roo t  weight 
associated with race 1 o f  M. incognita was 
not  evident  later  on, and plants appea red  
to have no  lasting effects f rom inoculat ion 
with any o f  the Meloidogyne spp, evaluated.  
No roo t  galling was observed,  whereas  in 
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susceptible palms such as Phoenix dactyli- 
fera, root galling on seedlings is well doc- 
umented (6). 

LITERATURE CITED 

1. Byrd, D, W.,Jr., T. Kirkpatrick, and K. R. Bark- 
er. 1983. An improved technique for clearing and 
staining plant tissues for detection on nematodes. 
Journal of Nematology 15:142-143. 

2. Esser, R. P. 1964. Plant parasitic nematodes 
associated with Sabal palmetto on virgin land in the 
Florida Everglades. Plant Disease Reporter 48:533. 

3. Goodey,J. B., M. T. Franklin, and D.J. Hooper. 
1965. The nematode parasites of plants catalogued 
under their hosts. Farnham Royal: Commonwealth 
Agricultural Bureaux. 

4. Holdeman, Q. L. 1986. The burrowing nema- 

tode Radopholus similis, sensu lato. Division of Plant 
Industry, California Department of Food and Agri- 
culture and the Agricultural Commissioners of Cali- 
fornia, Sacramento. 

5. Hussey, R, S., and K. R. Barker. 1973. A com- 
parison of methods of collecting inocula of Meloido- 
gyne spp., including a new technique. Plant Disease 
Reporter 57:1025-1028. 

6. McSorley, R. 1981. Plant parasitic nematodes 
associated with tropical and subtropical fruits. Tech- 
nical Bulletin 823, Institute of Food and Agricultural 
Sciences, University of Florida, Gainesville. 

7. Purseglove, J. W. 1975. Tropical crops. Mono- 
cotyledons. New York: John Wiley & Sons. 

8. Van Weerdt, L. G., A. P. Martinez, and R. P. 
Esser. 1959. Results of a survey designed to deter- 
mine the etiology of "lethal yellowing" of Cocos nu- 
cifera L. Proceedings of the Florida State Horticul- 
tural Society 72:421-430. 


