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Survey of Nematodes on Coffee in Hawaii 1 

S. SCHENCK 2 AND D.  P. SCHMITT 3 

Abstract: Surveys of coffee fields in Hawaii dur ing 1989-1991 indicated the presence of 10 nema- 
tode species in 8 genera. After coffee was planted in fields previously in sugarcane, populations of 
Criconemella sp. and Pratylenchus zeae gradually decreased, while Rotylenchulus reniformis and, in one 
field, Meloidogyne incognita, increased in numbers.  Coffee is a poor host ofR.  reniformis, but weeds in 
coffee plantations may support  this nematode. At present, nematodes pose no serious threat  to 
Hawaii's expanding coffee industry. 
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Cof fee  (Coffea arabica L.) has been  
grown in Hawaii for many years, mainly 
on the Kona coast of  the island of  Hawaii. 
The  coffee industry is currently expand- 
ing into new areas on the islands of  Kauai, 
Oahu, Molokai, and Maui. The new plan- 
tations are being established in fields pre- 
viously planted in pineapple or sugarcane. 

A major concern among producers is 
the threat to coffee by nematode species 
already present in Hawaii. One of  the most 
damaging parasites of  coffee, Meloidogyne 
ex/gua Goeldi (5,13), has not been reported 
in Hawaii; however, M. incognita Kofoid & 
White, M. javanica (Treub) Chitwood, and 
Pratylenchus brachyurus (Godfrey) Filipjev & 
Schuurmans Stekhoven occur in sugar- 
cane (Saccharum officinarum L., Saccharum 
spp.) and pineapple (Ananas comosus (L.) 
Merr.) plantations. These nematode spe- 
cies can damage coffee, but  generally less 
than M. exigua (5,9,10,15). Pratylenchus cof- 
feae (Zimmerman) Filipjev & Schuurmans 
Stekhoven, pathogenic to coffee (7,13), has 
been reported in Hawaii (6) but  has not 
been recovered from pineapple or sugar- 
cane fields. Rotylenchulus reniformis Linford 
& Oliveira often multiplies to high num- 
bers on pineapple and papaya roots in Ha- 
waii, but  sugarcane is not a host (11). Par- 
asitism by R. reniformis on coffee was re- 
ported in Cuba (14) and India (2), but  a 
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later report from India (8) indicated that 
R. reniformis failed to infect coffee. Rado- 
pholus similis (Cobb) Thorne  was common 
on Hawaiian sugarcane in the early 1900s; 
now it is found only on other crops such as 
banana, citrus, and anthurium (12). Rado- 
pholus similis has been reported on coffee 
(9,15), but it does not seem to be a major, 
widespread coffee pest. 

Sugarcane fields in Hawaii contain di- 
verse nematode  species, usually in low 
numbers (12). The most common plant- 
parasitic species found are Pratylenchus zeae 
Graham, P. brachyurus, Helicotylenchus dihys- 
tera (Cobb) Sher, and H. multicinctus (Cobb) 
Golden. In contrast, pineapple fields have 
fewer species, but the pathogenic species 
are often present in high numbers (12). 
Thus,  the initial populat ions in coffee 
fields depend on the previous crop. 

The  surveys r epor t ed  here  were in- 
tended to provide coffee growers with 
presence and abundance data on plant- 
parasitic species present in young coffee 
fields and, as much as possible, to predict 
potential problems. Surveys will be contin- 
ued over the next few years in order  to 
determine changes in nematode popula- 
tion structure and density. 

MATERIALS AND METHODS 

Field surveys: Fourteen fields on four  is- 
lands were selected for sampling; several 
were sampled twice. The fields were from 
privately owned plantations. Field prac- 
tices, irrigation, fertilization, and herbicide 
treatments varied among the plantations. 
Nematicides were not applied to the areas 

771 



772 Supplement to Journal of Nematology, Volume 24, December 1992 

studied. Soil types were lava soils, lateritic 
silty clays, or  silty clay loams. Sampl ing 
dates and  number s  o f  samples collected 
per  field varied (Table 1). 

Each soil sample consisted o f  a compos-  
ite o f  6 cores taken to 10-15 cm deep ex- 
cept at a cultivar trial on  Molokai, where 
several spadefuls o f  soil were subsampled 
and  composited.  Samples were placed in 
plastic bags, t ranspor ted  to the laboratory, 
and processed within 3 days. Nematodes  
were ext rac ted  f r o m  50-cm ~ subsamples 
for  3 days on  B a e r m a n n  funnels  (1) or  
f rom 250-cm ~ soil samples with a combina- 
tion o f  elutriation and  centr i fugat ion (1). 

Small-plot studies: A field trial was carried 
out  on O a h u  to de te rmine  the effect o f  M. 
incognita on several cultivars o f  coffee. T h e  
trial area was about  0.2 ha, divided into six 
equal sections. T h r e e  o f  the sections were 
planted with kena f  (Hibiscus cannabinus L.), 
a very  susceptible host  o f  M. incognita, 
which was allowed to grow for  3 months.  
T h r e e  o ther  sections were mainta ined fal- 
low. At the end  o f  the 3 -month  period,  the 
kena f  plants were heavily galled. Soil sam- 
ples f rom kenaf  plots were extracted on 
B a e r m a n n  funnels,  and  the n u m b e r  o f  M. 
incognita averaged 48 per  50 cm 3 soil. Low 
number s  (<5 per  250 cm 3 soil) o f  Helico- 

tylenchus spp. and  P. zeae were also present.  
T h e  kenaf  was cut  November  1990 and  
10-15-cm-tall  coffee seedlings (cv. Guate-  
mala, Catuai, Pink Bourbon,  Yellow Ca- 
turra) were planted in both the kenaf  and 
fallow plots. T h e r e  were 12 plots previ- 
ously planted to kenaf  and  12 in the fallow 
area. Each coffee plot was 70 m 2. Sudax 
(sorghum [Sorghum bicolor (L.) Moench]  x 
S u d a n  grass  IS. drummondii (Nees  ex 
Steud.) Millsp. and  Chase]) was p lan ted  
between the coffee rows as a windbreak.  
T h e  coffee  plots were  sampled  in No-  
vember  1990 and  in January ,  February,  
and J u n e  1991. Ten  soil cores were taken 
10-15 cm deep and composited.  A 250- 
cm 3 subsample was used for  nematode  ex- 
traction by elutriation and centr i fugat ion 
flotation. 

Ano the r  small trial was set up  to deter-  
mine whe ther  R. reniformis would infect 
coffee. The  test was installed on O a h u  in a 
papaya  p lant ing  where  the soil was in- 
fested with >1 ,000  R. reniformis per  50 
cm 3. One  tomato (cv. Bounty) and eight 
co f fee  seedl ings  (cv. G u a t e m a l a )  were  
planted between the papaya trees. T o m a t o  
and coffee were removed  f rom the soil at 2 
and 3 months,  respectively, for  examina- 
tion of  R. reniformis infection. 

TABLE 1. Location, sampling date, size, sample number, and coffee cultivar and age of 14 fields sampled 
during the coffee field survey. 

Field no. Location Date Field size Sample no. Age of coffee Cultivar 

1 Oahu 01/22/91 1.8 ha 20 <1 yr Mixed 
2 Maui 12/04/89 3.1 ha 13 < 1 yr Mixed 
3 Kauai 01/11/91 12.7 ha 10 < 1 yr Guatemala 
4 Kauai 01/11/91 21.3 ha 9 < 1 yr Guatemala  
5 Kauai 01 / 11/91 21.8 ha 10 < 1 yr Guatemala 
6 Kauai 11/30/90 40.1 ha 24 < 1 yr Guatemala 
7 Kauai 08/28/89 2.5 ha 12 3 yr Guatemala 
7 Kauai 11/30/90 2.5 ha 12 4 yr Guatemala 
8 Kauai 07/10/89 31.4 ha 29 < 1 yr Guatemala 
8 Kauai 01/04/91 31.4 ha 29 1 yr Guatemala 
9 Maui 02/08/91 6.2 ha 11 < 1 yr Guatemala  

10 Maui 02/08/91 15.3 ha 10 < 1 yr Guatemala  
11 Oahu 01/12/90 0.1 ha 6 1 yr Mixed 
11 Oahu 08/21/90 0.1 ha 6 2 yr Mixed 
12 Oahu 09/19/89 0.5 ha 9 2 yr Mixed 
12 Oahu 02/04/91 0.5 ha 20 3 yr Mixed 
13 Oahu 09/22/89 0.5 ha 12 2 yr Mixed 
13 Oahu 02/12/91 0.5 ha 12 3 yr Mixed 
14 Molokai 02/0 I/91 0.3 ha 23 2 yr Mixed 



Nematodes on Coffee in Hawaii: Schenck, Schmitt 773 

TABLE 2. Percentage of soil samples containing 
plant-parasitic nematode species in 13 coffee fields 
(fields #1 -13 ,  Table 1) previously planted in sugar- 
cane, by age of  coffee field. 

Age of coffee field 

Species <1 yr 1-3 yr >3 yr 

CriconemeUa spp. 22.8 1.3 2.0 
Helicotylenchus spp. 83.8 42.7 58.0 
Meloidogyne sp.t 2.9 6.6 8.0 
Paratrichodorus sp. 2.9 0 2.0 
Paratylenchus minutus 5.1 14.0 34.0 
Pratylenchus brachyurus 14.7 4.0 0 
Pratylenchus zeae 72.1 21.3 4.0 
Rotylenchulus reniformis 2.9 22.7 20.0 

Number  of fields 9 5 4 

t M. incognita verified in some fields. 

RESULTS AND DISCUSSION 

Surveys of  14 coffee fields previously 
planted in sugarcane showed seven plant- 
parasitic nematode genera (Tables 2 and 
3). The Helicotylenchus species found were 

mainly H. dihystera and a few H. multicinc- 
tus. CriconemeUa spp., frequently found in 
sugarcane fields, were common in newly 
planted coffee fields but  were rarer  in 
older plantations. The same pattern was 
seen with Pratylenchus zeae, which multiples 
on sugarcane and also on sorghum but  is 
not reported to parasitize coffee (3). It may 
have multiplied to some extent  on the 
Sudax hybrid that was planted as wind- 
breaks between the rows of  coffee seed- 
lings and later destroyed (Fig. 1). 

Meloidogyne incognita and P. brachyurus 
were the only species present in coffee in 
Hawaii that were expected to be damag- 
ing, but  these nematodes usually occurred 
at low number s  (<100  per  250 cm3). 
Paratrichodorus sp. was rarely found. In 
four samples from Molokai and two from 
Kauai, a few individuals of  Pratylenchus 
(tentatively identified as P. coffeae) were 
present. More specimens will need to be 
recovered to confirm the identification. 

TABLE 3. Number  of nematodes recovered from several coffee cultivars in a field (field #14,  Table 1) 
previously planted in pineapple. 

No. of nematodes per 250-cm s soil sample 

Rotylenchulus Helicotylenchus MeIoidogyne Pratylenchus 
Coffee cultivar reniformis dihystera sp.t sp.~" 

Caturra  30 0 0 10 
Caturra  10 0 0 0 
Caturra  210 190 0 0 
Guadalupe 2,000 70 0 0 
Jamaican Blue Mountain 0 0 0 0 
Jamaican Blue Mountain 0 0 0 0 
Kent 50 740 0 100 
Kona 0 0 0 0 
Kona 1,240 380 0 0 
Kona cv. Typica 240 0 0 0 
Margogipe 20 0 0 0 
Mundo Novo 20 0 0 0 
Pink Bourbon 0 0 0 0 
Preanger 50 0 0 0 
Progeny 502 580 10 0 0 
Red Catuai 0 0 0 0 
Red Catuai 0 0 0 0 
Red Catuai 20 0 0 0 
Red Caturra  40 0 10 0 
Robustas 340 0 0 0 
Yellow Bourbon 90 30 0 10 
Yellow Catuai 10 0 0 0 
6661 840 30 0 0 

t Too few good specimens to identify to species. 
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FIG. 1. Rows of newly planted coffee seedlings 
flanked by Sudax windbreaks. 

T h r e e  o f  t h e  f i e l d s  s a m p l e d  w e r e  
p lan ted  with a n u m b e r  of  d i f fe ren t  coffee  
cultivars. N o n e  o f  the cultivars consistently 
s u p p o r t e d  h igh  popula t ions  o f  any  o f  the 
n e m a t o d e  species; however ,  isolated sam- 
ples con ta ined  high n u m b e r s  (>7,500)  o f  
the r e n i f o r m  n e m a t o d e .  Samples  f r o m  cof- 
fee p lan ted  in a field previously  c r o p p e d  
with p ineapp le  con ta ined  counts  as high as 
2,000 p e r  250 cm 3 soil (Table  3). Some R. 
reniformis were  r ecove red  f r o m  coffee  fol- 
lowing sugarcane ,  even t hough  sugarcane  
is not  a host  (11). Mult ipl icat ion o f  R. reni- 
formis probab ly  occur red  on weed hosts o r  
roots  o f  w indbreak  plants.  

T h e  results o f  the small trial in which 
c o f f e e  s e e d l i n g s  w e r e  p l a n t e d  in soil  
heavily infes ted  with R. reniformis indicated 
that  coffee  is not  a good  host  for  this nema-  
tode  species. Af te r  2 months ,  the tomato  
p lant  was s tun ted  and  wilted. N e m a t o d e s  
on  the  roots  were  too n u m e r o u s  to quan-  
tify, and  secondary  and  ter t iary roots were  
a lmost  ent i re ly  absent.  T h e  coffee  seed- 
lings at 3 m o n t h s  had  vigorous,  heal thy 
roo t  systems. Only  seven R. reniformis fe- 
males  were  f o u n d  on  the eight  root  sys- 
t ems  a n d  only one  ind iv idua l  had  p ro -  
duced  eggs. 

In  addi t ion,  vo lun tee r  coffee  seedlings 
were  f o u n d  growing  in a b a n a n a  planta-  
t ion in which the soil was infes ted  with 
abou t  200 R. reniformis pe r  50 cm 3. T h e  
coffee  had  g rown  f r o m  seeds fal len f r o m  
an adjacent  commerc ia l  coffee  p lant ing  o f  
u n k n o w n  variety.  Care fu l  examina t ion  o f  

the roots o f  six o f  these seedlings revealed  
no r e n i f o r m  nematodes .  

In  the small-plot  trial, M. incognita juve-  
niles ave raged  85 per  250 cm 3 o f  soil sam- 
p led  at the  t ime  co f fee  seedl ings  were  
p lanted  and  decreased  to 3 p e r  250 cm 3 3 
mon ths  later. Cof fee  seedlings o f  four  cul- 
tivars were  growing vigorously with exten-  
sive root  systems. We conclude that  M. in- 
cognita will not  be a serious pest  o f  coffee  in 
Hawaii.  

In  conclusion, surveys o f  coffee  planta-  
tions in Hawaii  in land previously  c r o p p e d  
to sugarcane  or  p ineapp le  showed that  no 
serious n e m a t o d e  p rob l em exists as a re- 
sult o f  nema todes  associated with the lat ter  
two crops.  W h e n  coffee  was p lan ted  where  
sugarcane  was g rown previously,  a genera l  
t rend  o f  a reduc t ion  in species diversi ty 
was observed.  
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