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Abstract: T h e  efficacy of  avermect ins  B 1 and  8 2 for control  of  Meloidogyne incognita on  
tomato  was s tudied  in pots  and  field plots  for two seasons. Avermec t ins  were app l ied  as 
g ranu les  a n d  l iqu id  in  fur rows or by low pressure  d r ip  i r r iga t ion  systems, a t  rates r a n g i n g  
from 0.093 to 0.34 kg a . i . /ha ,  as single or  m u l t i p l e  appl icat ions.  Levels of  control  comparab le  
to those obta ined  by oxamyl  and  aldicarb at  3.36 kg a . i . /ha  were achieved by the  avermect in  
wi th  only  1/10 the  vo l ume  of chemica ls  app l ied  to the  e n v i r o n m e n t .  Avermec t in  pro tec t ion  
of the  roots r ema i ned  cons tan t  t h r o u g h o u t  the  first 5 weeks g iv ing s l ight ly longer  pro tec t ion  
t h a n  oxamyl  or aldicarb.  Key words: Lycopersicon esculentum, root -knot  nematodes ,  furrow 
i r r igat ion,  low pressure  d r ip  i r r igat ion,  PVC injector.  J o u r n a l  of  Nemato logy  15(4):503-510. 1983. 

The avermectins are a new class of 
macrocyclic lactones isolated from the or- 
ganism Streptomyces avermitilis (4,8). They 
have potent, broad spectrum anthelmintic 
activity when administered at 10-300 ppm 
(body weight) to sheep, cattle, dogs, and 
poultry infected with various common 
gastrointestinal parasites (3,5). Avermectins 
are also insecticidal (10), miticidal (11), 
and nematicidal (2,12). 

The  avermectins have a nematicidal ac- 
tion different from that of the organophos- 
phates and organocarbamates. They  are 
antagonists of ~z-aminobutyric acid (GABA) 
(6), as opposed to the acetylcholinesterase 
inhibition by the organophosphate and 
organocarbamate, and their potential effi- 
cacy is greater than the current nema- 
ticides. Thei r  major disadvantage is their 
low solubility (> 1 ppm in HzO) and 
rapid decomposition in soil. 

The  objective of this study was to eval- 
uate the efficacy of avermectins on the 
control of Meloidogyne incognita by max- 
imizing their low water solubility and 
short residual time in the soil. Greenhouse 
and field experiments were carried out 
comparing conventional methods of appli- 
cation with multiple applications at low 
concentrations, as drenches, or through 
low pressure drip lines. 

MATERIALS AND METHODS 

Experiment 1: This  experiment was 
conducted in the greenhouse to determine 
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the efficacy of l iquid and granular formu- 
lations of avermectins for Meloidogyne 
incognita control on tomatoes, Lycoper- 
sicon esculentum Mill. cv. Tropic. To- 
mato seedlings were germinated in a mix- 
ture of vermiculite and UC mix 1 (soil, 
Canadian peat moss, and redwood shav- 
ings at a ratio of 2:1:1) in seed trays and 
grown for 2 weeks in the greenhouse. Uni- 
form seedlings were transplanted into 15- 
cm plastic pots containing a steam steril- 
ized mixture of 1/3 sand and 2/3 loam 
soil. Plants received a weekly application 
of Hoagland's full strength nutr ient  solu- 
tion (7). Two days after transplanting, 
each pot was infested with 6,000 M. in- 
cognita larvae in 15 ml aqueous suspen- 
sion injected into the soil around each 
plant. All plants were maintained in a 
greeenhouse at 26 C. 

Chemical treatments were avermectin 
B~ 0.03 soluble liquid and 0.3 granules at 
0.28 kg a.i . /ha single application and 
three multiple applications, each at 0.093 
kg a.i./ha. Oxamyl-L 24% and aldicarb 
15 G each were applied at 3.36 kg a.i . /ha 
or three multiple applications each at 1.12 
kg a.i./ha. 

Test  plants were inoculated with nema- 
tode larvae just before the first addition 
of the chemicals. Multiple applications 
were made every 21 days for a total of 
three applications. The  l iquid form of 
avermectin was injected into three holes 
around each plant; the granular  form was 
mixed into 1 cm of surface soil and wa- 
tered. Each treatment had six replications. 
Plants were harvested 90 days after inocu- 
lation and fresh shoot weight, root weight, 
and root galling index were recorded (1). 

Experiment 2: Avermectin B1 and Bz, 
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aldicarb, and oxamyl were evaluated for 
their field control of M. incognita. Experi- 
mental  plots were established in summer 
1981 on a sandy loam soil at the South 
Coast Field Station near Tust in,  California. 
T h e  experimental  design was completely 
randomized with treatments replicated 
five times. Plots consisted of one row 3.6 
m long with 0.75-m row spacing. Nitrogen 
fertilizer was added as recommended by 
soil testing. 

T h e  chemical treatments consisted of 
avermectin B~ 0.3 G and avermectin Bz 
0.3 G at 0.28 kg a.i./ha, aldicarb 20 G at 
3.36 kg a.i./ha, and oxamyl-L 24% at 3.36 
kg a.i.]ha prior  to planting. T h e  granu- 
lar formulations were mixed with sand in 
a l i ter salt shaker and distr ibuted evenly 
on the bed surface. All treatments were 
rototil led to a depth  of 15 cm. Twelve 4- 
week-old tomato seedlings (cv. Tropic)  
were transplanted into each plot following 
treatment and sprinkle irrigated until  es- 
tablished. For the balance of the crop 
season the plot was furrow irrigated. One 
plant  from each t reatment  was removed 
each week for the first 5 weeks and rated 
for root galling using a 0-5 rat ing system 
(1). Twelve weeks after t reatment the ex- 
periment  was terminated, the fresh roots 
and shoots were weighed, roots rated for 
galling, and the percentage of newly de- 
veloped galls was recorded (first genera- 
tion galls). 

Experiment 3: This  exper iment  was 
conducted during the summer of 1982 at 
the same site as experiment  2 with a 
change in the method of irrigation. In  
this experiment,  a low pressure drip irri- 
gation system was used to apply l iquid 
formulations of nematicides. T h e  irriga- 
tion water from the main was passed 
through a series of filters and pressure reg- 
ulators which reduced the pressure to 
about 0.34 kg/cm 2. A port ion of the water 
was then forced (using a 0.14-kg/cm ~ line 
reducer) through a 0.64-cm spaghetti line 
inserted into a PVC canister. T h e  water 
spiraled upwards, mixing with the pre- 
viously added chemical, and was eventu- 
ally forced out  through another  0.64-cm 
spaghetti line and back into the 1.3-cm 
tubing. Each of the 1.3-cm lines was split 
five times, one line to each replicate. 
Twelve lateral spaghetti lines, 1.3 cm di- 
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ameter and 46 cm long, were placed 30 cm 
apart  along the 1.3-cm tubes at the ap- 
propriate plots. T h e  irrigation water run- 
ning at 0.34 kg/cm 2 passed through a 12- 
l i t e r /h r  emitter. Plots consisted of one 
bed, 3.6 m long with 0.75-m row spacing. 
T h e  plots were irrigated three times 
weekly. 

T h e  treatments consisted of avermec- 
tin B1 0.3 G at 0.34 kg a.i./ha, avermectin 
B10.03 SL at 0.34 kg a.i . /ha single appli- 
cation and at three mult iple  applications, 

< O/ each at 0.08 kg a.i./ha. Oxamyl-L 24/o 
was applied at 3.36 kg a.i./ha as a single 
application and at 0.84 kg a.i.]ha at each 
of three application times. Aldicarb was 
applied only at tile start of tile experi- 
ment  at 3.36 kg a.i./ha. T h e  granular 
formulations were evenly distributed on 
the bed surface and rototil led to a depth 
of 15 cm. Th e  l iquid applications were 
applied in tile first irrigation at transplant- 
ing. Tile second and third mult iple appli- 
cations were applied at 3 and 6 weeks after 
transplanting. Four-week-old tomato seed- 
lings (cv. UC 82) were transplanted at 12 
plants per 3.6 m plot. T h e  soil was pH 
7.8. 

One plant from each plot was removed 
each week for the first 5 weeks; at the final 
sampling, five plants per plot were re- 
moved. Fresh weight of total fruit, fresh 
and dry weight of shoots, and dry weights 
of roots were recorded. T h e  root systems 
were rated for galling using the 0-5 rat ing 
system and the numbers of eggs per gram 
of root were determined for each plant. 

Experiment 4: This  experiment  was 
designed as a cont inuat ion of experiment  
3 but conducted at the Citrus Experiment  
Station near Riverside, California, during 
the smumer of 1982. Soil type was Han- 
ford coarse sandy loam, pH 7.4. 

T h e  field was previously cropped to fig 
infested with M. incognita. Th e  chemical 
treatments were all multiple doses, except 
avermectin B, 0.3 G which was applied 
only once at the rate of 0.34 kg a.i . /ha 
at the start of the experiment.  Avermectin 
B, 0.03 SL was applied at the rate of 0.168 
kg a.i . /ha at the start of the experiment  
and every week thereafter for a total ot 
three treatments (total of 0.504 kg a.i./ 
ha) and at the rate of 0.038 kg a.i . /ha at 
the start of the experiment,  after 3 days, 
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and  after 6 days (total (lose of  0.114 kg 
a. i . /ha) Th i s  sequence was repea ted  after 
2 weeks giving a total of 0.228 kg a. i . /ha.  

Oxantyl -L 24% anti a ldicarb 15 G were 
appl ied  at the rate of  1.68 kg a . i . /ha at 
the start of the exper iment ,  fol lowed by 
two subsequent  appl icat ions  at 2-week in- 
tervals for a total  of  5.04 kg a. i . /ha.  T h e y  
were also appl ied  at the rate of 0.38 kg 
a. i . /ha at the start of  the exper iment ,  3 
days later, and at 6 days later for a total  
of 1.11 kg a.i./ ha. T h i s  t r ea tmen t  was re- 
peated in 2 weeks for a total  2.28 kg 
a.i . /ha.  

One  plant  f rom each plot  was removed 
at every 10 days over a per iod of 40 days 
after p lan t ing  or  t r ea tment  ini t ia t ion.  T h e  
dry and  fresh weights  of s/loots and roots  
were recorded and  the roots  were ra ted  
for galling. Twelve  weeks after p lant ing,  
the fresh and dry weights of  the shoots, 
the root  gal l ing index, and  the yield were 
recorded.  

R E S U I , T S  

Experiment I. T o p  weights of tomato  
plants g rown 12 weeks in pots t reated with 
• ,arious nematic ides  were no t  significantly 
heavier  than those in un t rea ted  soil; ex- 
cept  for oxamyl  (1.12 kg/ha) ,  the top  
weights were nmner ica l ly  heavier  than  the 
controls  (Table  l). All chemical  t rea tments  
significantly reduced  the gall index. T h e  
mul t ip le  avermect in  B~ t rea tment  at 0.093 
kg a . i . /ha was the most  effective in reduc- 
ing galling. 

Experiment 2: By 4 weeks after treat- 
ment ,  all chemicals  had  suppressed gall 
fo rmat ion  (Table  2). Plants  t rea ted  with 
avermect ins  had  the fewest galls. Aver- 
mec t in  B,_, 0.3 G was more  effective than  
any o ther  t r ea tmen t  and  m a i n t a i n e d  con- 
trol for  4 weeks. Oxamyl  and  a ld icarb  pro- 
tect ion lasted ahnost  2 weeks, after which  
the plants  rapidly  became galled. 

At the end of  tlte exper iment ,  12 weeks 
after t reatment ,  all t reated plants  were 
nearly as heavily galled as the un t rea ted  
plants.  T h e r e  were no significant differ- 
ences in total fresh weights of  the plants.  

Experiment 3: At the end of 5 weeks, 
all chemical  t rea tments  had  significantly 
suppressed root  gal l ing ( 'Fable 3). Al- 
t h o u g h  not  significant in this exper iment ,  
the avermect in  t rea tments  at 0.34 kg a.i./ 
ha  were slightly more  protect ive than  
oxamyl  and  aldicarb at 3.36 kg a. i . /ha.  

At harvest  (12 weeks) the gal l ing in- 
dex had  increased on all t reatments ;  how- 
ever, it was somewhat  lower in the aver- 
mect in  t rea tments  than  in the oxamyl  and  
aldicarb t rea tment .  T h e r e  were no  signi- 
ficant differences in yield, a l though  aldi- 
carb 15 G was slightly bet ter  t han  the 
control .  T h e r e  was some suggest ion tha t  
the l iquid  fo rmula t ions  of  avermect in ,  as 
compared  wi th  the g ranu la r  fo rmula t ion ,  
were slightly phy to tox ic  to p l an t  g rowth .  

Experiment 4: T h e  avermect in  g ranu le  
fo rmula t ion  lost its protectiveness at abou t  
30 (lays, and the avermect in  l iquid  formu- 
lat ion appl ied  at weekly intervals lost its 
effectiveness p r io r  to the th i rd  t rea tment .  

Tahle 1. Influence of Meloidogyne incognita on root-gall rating and fresh top weights of tomato 
plants after 12 weeks in the greenhouse. 

Chemical Total rate Fresh top 
and Rate Method of applied weight Root-gall 

£ormulations (kg/a.i./ha) application (kg a.i./ha) (g) rating* 

Avermectin B t 0.03 SL 0.28 Single 0.28 197.8 at 2.00 c 
Avermectin B 1 0.3 G 0.09 Multiple + 0.28 228.6 a 0.83 d 
Oxamyl-L 24% 3.36 Single 3.36 224.1 a 3.16 b 
Oxamyl-L 24% 1.12 Multiple~ 3.36 175.7 a 2.33 e 
Aldicarb 15 G 3.36 Single 3.36 195.6 a 2.17 c 
Aldicarb 15 G 1.12 Multiple+ + 3.36 202.6 a 1.70 c 
Control 189.9 a 4.17 a 

*0 = no infection, 1 = 1-20% (trace), 2 == 21-40% (slight), 3 = 41-60% (moderate), 4 = 61- 
80% (severe), 5 = 81-100% (very severe). 

+Means followed by the same lener do not differ at P = 0.05 by Duncan's multiple-range test. 
~Applications were made every 3 weeks for a total of three applications. 



Tab le  2. Inf luence of avermect in ,  oxamyl ,  a n d  aldicarb t r ea tmen t s  on  the  control  of  Meloidogyne incognita on tomatoes  u n d e r  fur row ir r igat ion.  

Ca'at 

Harves t  (12 weeks) 

Chemical  
a n d  Rate  Root-gal l  r a t ing*  (weeks I-4) Root-gal l  Fresh  top % Coalesed 

fo rmula t ion  (kg a . i . /ha)  1st 2nd  3rd 4 th  r a t ing*  wt (g) roots  

% Newly 
dev. galls  
( ls t  gen.) 

Avermect in  B 1 0.$ G 0.28 0.19 h t 0.39 c 0.40 c 1.42 c 3.80 ab 268.2 a 22 71 
Avermect in  B 2 0.3 G 0.28 0.60 a 0.80 bc 1.00 c 0.83 c 3.38 b 215.7 a 20 74 
Oxamyl -L  24% 3.36 1.01 a 1.38 ab 2.19 b 2.60 b 4.00 ab 219.2 a 37 48 
Aldicarb 20 G 3.36 0.81 a 120 bc 1.21 bc 1.78 bc 3.98 ab 270.1 a 36 52 ~" 
Control  1.00 a 2.19 a 3.19 a 3.60 a 4.40 a 225.6 a 32 50 .~ 

b ~  

*0 = no  infection,  1 = 1-20% (trace), 2 = 21-40% (slight), 3 = 41-60% (moderate ,  4 = 61-80% (severe), 5 = 81-100% (very severe). 
+,Means followed by the  same letter do no t  differ a t  P = 0.05 by D u n c a n ' s  mul t ip le - range- tes t .  



T a b l e  3. Inf luence of avermect in ,  oxamyl,  a n d  aldicarb t r ea tmen t s  app l ied  t h r o u g h  low pressure  dr ip  i r r iga t ion system on the  control  of  Meloidogyne incog- 
nita on  tomatoes.  

> 

f~ 
o 

Harves t  (89 days) 

Chemical  Method  tTotal  Eg g s /g r am  
and  Rate  of  app l ied  Root-gal l  r a t ing*  (weeks 1-5) lrresh top Root-gal l  roots  Yield 

fo rmula t ion  (kg a . i . /ha)  appl ica t ion  (kg a. i . /ha)  1st 2nd  3rd 4 th  5 th  w t  (g) r a t ing*  (X102) (kg) 

o 

o 

Avermect in  B 1 0.03 SL 0.34 Single 0.34 1.0 a t 1.0 b 1.4 cd 1.0 d 1.0 d 430.7 bcd 2.12 f 71 a 7.6 a 
Avermect in  B 1 0.03 SL 0.08 Mul t ip le  0.24 0.0 b 1.0 b 1.2 d 1.2 d 1.4 d 408.4 bcd 2.84 de 60 a 7.7 a 
Avermect in  B 1 0.3 G 0.34 Single 0.34 1.0 a 1.0 b 1.8 bed 1.2 d 1.6 cd 469.4 bed 2.36 ef 112 a 8.7 a 
Oxamyl -L  24% 3.36 Single 3.36 0.0 b 1.0 b 2.6 b 1.8 bed 1.8 cd 419.4 bcd 3.88 b 86 a 8.0 a ~ .  
Oxamyl -L  24% 0.84 Mul t ip le  2.52 0.0 b 1.0 b 2 2  bed 1.4 cd 2.2 cd 405.7 cd 3.68 bc 106 a 7.6 a ~ 
Aldicarb 15 G 3.36 Single 3.36 0.0 b 1.0 b 1.2 d 22  bed 1.6 cd 515.0 b 3.16 cd 84 a 9.8 a ~ 
Control  1.0 a 1.6 a 4.2 a 4.6 a 4.2 a 473.1 hc 4.88 a 112 a 8.8 a 

*0 = 0 infection,  1 ,,, 1-20% (trace), 2 = 21-40% (slight), 3 = 41-60% (moderate) ,  4 = 61-80% (severe), 5 = 81-100% (very severe). 
#Means  followed by the  same let ter  do no t  differ a t  P = 0.05 by D u n c a n ' s  mul t ip l e - r :m~e  tt'~! 
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Table  4. Influence of avermectin,  oxamyl,  and aldicarb treatments appl ied through low pressure drip irrigation system on the control  of Meloidogyne incog- 
nita on tomatoes.  

O0 

q~ 

Harvest  (84 days) 
Chemical  Method Tota l  Eggs /gram 

and Rate  of appl ied Root-gall  rating* (days) Fresh top Root-gall  root Yield 
formulation (kg a. i . /ha) application (kg a. i . /ha) 10 20 30 40 wt  (g) rating* (X 102) (kg) 

Avermectin Bx0.03 SL 0.168/wk Mult iple  0.50 0.00 c t 0.48 b 0.82 b 0.82 c 583.1 a 2.52 b 53.10 de 6.6 a i x  
Avermectin B10.03 SL 0.038]3 days Mult iple  0.23 0.10 IX 0.40 b 0.80 c 1.32 c 518.6 a 3.00 ab 47.11 e 8.8 ab 
Avermectin B 1 0.3 G 0.34 Single 0.34 0.46 bc 0.68 b 2.21 ab 3.20 ab 580.2 a 3.50 ab 89.80 bed 6.0 bc 
Oxamyl-L 24% 1.68/2 wks Mult iple  5.04 0.$2 bc 0.28 b 0.80 c 1.24 c 576.2 a 3.56 ab 96.80 abe 4.7 c 

0.38/3 days Mult iple  2.28 0.36 Ix  0.28 b 1.41 bc 1.66 bc 619.8 a 2.44 b 59.81 cde 7.6 abe 
Aldicarb 15 G ! .68/2 wks Mult iple  5.04 0.58 b 0.44 b 1.6 abe 1.76 IX 601.5 a 3.36 ab 78.42 bcde 8.5 ab 
Aldiearb 15 G 0.38/3 days Mult iple  2.28 0.16 bc 0.96 b 1.2 bc 2.80 abe 571.0 a 3.62 ab 115.06 ab 9.6 ab 
Control --  1.28 a 2.20 b 2.80 a 3.68 a 54k,7 a 4.40 a 134.23 a 4.4 c 

*0 = no infection, 1 = 1-20% (trace), 2 = 21--40% (slight), 3 = 41--60% (moderate) ,  4 = 61-80% (severe), 5 = 81-100% (very severe). 
tMeans  fol lowed by the same letter do not differ at P = 0.05 by Duncan's  mult ip le -range  test. 
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T h e  o ther  mul t ip le  appl ica t ions  appeared  
to lose their  effectiveness slowly over  the 
40-day per iod (Table  4). 

Af ter  12 weeks all t rea tments  were 
heavily galled, on ly  slightly less so than  
the controls.  Egg p r o d u c t i o n  was less in 
the avermect in  l iqu id  formulat ions ,  a nd  
fruit  yields were h igher  in the avermect in  
(0.038 kg a . i . /ha /3  days) and  the oxamyl  
(1.68 kg a . i . /ha /2  weeks) t reatments .  T h e  
l iquid  fornmla t ions  of  avermect in  was dif- 
ferent f rom that  used in exper imen t  3, and 
it did no t  appear  to be phytotoxic .  

D I S C U S S I O N  

O n  a weight  basis of active ingredients ,  
the avermectins,  bo th  granules  and  l iquid  
formulat ions ,  were at least 10 times more  
effective than  oxamyl  or  a ldicarb in re- 
duc ing  root -knot  infect ions and  gal l ing 
of tomato  roots  in artificially i r r igated sit- 
uations.  T h e  low solubil i ty of the aver- 
mect in  did no t  appear  to be a serious 
p rob lem where the plants  are f requent ly  
irrigated, as a more  constant  supply  of  
avermect ins  is p rov ided  wi th  every irri- 
gat ion.  Whereas  the h ighly  water-soluble 
c o m p o u n d s  such as oxamyl  and  aldicarb 
may leach extensively, the per iod of  aver- 
mect in  effectiveness was related to f requent  
irrigations.  T h e  soil residual  t ime of aver- 
mect ins  appeared  to r ema in  cons tant  
t h r o u g h o u t  the first 5 weeks. Whereas  the 
oxamyl  t rea tments  lost effectiveness be- 
tween the 2nd  and 3rd weeks and  just  
pr ior  to the second mul t ip le  t reatment ,  
the a ldicarb t r ea tment  appeared  to have 
lost its protectiveness after  the 3rd week. 
Mul t ip le  appl icat ions  of  very low concen- 
t ra t ions t h rough  i r r igat ion systems may 
have promise for r educ ing  the total 
a m o u n t  of  chemicals  needed for this c rop  
season. T h e  best field t r ea tment  occur red  
when  avermect in  was appl ied  at 0.038 kg 
a . i . /ha  on  each of 3 consecutive days and  
then  repea t ing  the t r ea tment  again in 3 
weeks. W i t h  this type of  t rea tment ,  we at- 
t empted  to dis t r ibute  as m u c h  of  the chem- 
ical in the root  zone as quickly as possible. 
I f  one addi t iona l  t r ea tmen t  had been ap- 
pl ied at 6 weeks, there migh t  have been a 
significant r educ t ion  in gal l ing at the end  
of the c rop  season. 

W h e n  c o m p a r e d  wi th  previous studies 
(unpubl ished)  using oxamyl  and  aldicarb 

in  d r ip  i r r iga ted  tomatoes,  single applica- 
t ions of  a ldicarb granules  at 3.36 kg a . i . /ha  
pe r fo rmed  similarly to the a ldicarb granu-  
lar t reatments .  Ald icarb  gave only  early 
protect ion,  and  the plants  were heavi ly 
galled at the end  of  the season. T h e  best 
oxamyl  t rea tments  were mul t ip le  biweekly 
appl icat ions  of 1.12 kg a . i . /ha  for  a total  
6.73 kg a. i . /ha.  Similar results have been 
ob ta ined  with a ldicarb sulfone, a break- 
down p roduc t  of  aldicarb,  used t h r o u g h  a 
d r ip  system. Biweekly appl ica t ions  of  1.12 
kg a . i . /ha  oxamyl  t h r o u g h  d r ip  i r r igat ion 
systems, a registered t r ea tmen t  in Cali- 
fornia,  can give practical  and  economica l  
control  of  roo t -knot  nematodes  in a n n u a l  
crops. 

Us ing  avermect ins  resul ted in a reduc- 
t ion  of  chemicals  r equ i red  to cont ro l  root-  
kno t  nematodes .  T h e i r  water  insolubi l i ty  
and  rap id  degrada t ion  in the soil also sug- 
gests tha t  avermect ins  will no t  become 
c o n t a m i n a t i o n  problems in agr icu l tura l  
g r o u n d  water.  Based on  ou r  results and  re- 
suits of  others  (1,2,9) avermect ins  appea r  
to have great  po ten t ia l  in  the i r r iga ted  
agr icul ture  of annua l  crops. 
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Effect of Aldicarb, Ethoprop, and Carbofuran on Control of 
Coffee Root-knot Nematode, Meloictogyne exi9oa 1 

S. P. HUANG, 2 I. C. RESENnE, P. E. DE SOUZA, and  V. P. CAMPOS s 

Abstract: Egg hatch of Meloidogyne exigua was significantly inh ib i ted  in 14 days pretreat-  
men t  wi th  aldicarb, e thoprop,  or carbofnran  at  concentrat ions h igher  than  0.1 #g/ml;  these 
eggs were found to delay hatch  in 19 days pos t t rea tment  in e thoprop.  AIdicarb and carbofuran  
solutions at concentrat ions greater  than  0.1 #g /ml  significantly decreased the moti l i ty  and  
t h e  life span of the second-stage juveniles; a ldicarb was more toxic than  carbofuran to the 
nematode.  In  a field test, aldicarb (Temik 10G), e thoprop  (Mocap 10G), anti carbofuran 
(Furadan 5G and Furadan  Liquid  350F) significantly decreased M. exigua populat ions.  Key 
words: Coffea arabica, chemical control,  hatching,  motil i ty,  mortal i ty,  nematicides.  

Journal  of Nematology 15(4):510-514. 1983. 

Meloidogyne exigua Goeldi, 1887 is 
widely dis tr ibuted in coffee plantat ions in 
Brazil. According to the est imation of the 
In terna t ional  Meloidogyne Project, the 
average annual  loss of coffee yield caused 
by Meloidogyne spp. in Brazil is 24% (6). 
Some Collea spp. are resistant to M. exigua 
(2), bu t  C. arabica, the most economically 
impor tan t  species of coffee in Brazil, is sus- 
ceptible. T h e  purposes of this work were 
to study the sensitivity of M. exigua egg 
hatch, juvenile moti l i ty  and morta l i ty  to 
nematicides, and to evaluate the efficacy 
of these nematicides for control of nema- 
todes in coffee plantations.  

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

Chemical preparations: Solutions of 
test chemicals (aldicarb, carbofuran,  and 
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ethoprop)  were prepared  f rom the com- 
mercial  product  as previously described 
(3). T h e  solutions were adjusted to 1,000 
t tg/ml and stored for up  to 1 week at 4 C. 
At the t ime of use, stock solutions were di- 
luted with distilled water  to 0.1, 1, 10, 50, 
100, and 500/~g/ml. 

Test nematodes: M. exigua was isolated 
from infected coffee roots and main ta ined  
on tomato  plants (Lycopersicon esculen- 
turn Mill. cv. Santa Cruz) under  greenhouse 
conditions. 

Egg hatch test: Egg masses were picked 
from infected tomato  roots and stored for  
up  to 4 days at 4 C before testing. T h e y  
were placed on two layers of tissue paper  
suppor ted  by 20-mesh plastic screen in a 
26-ml petri  dish containing 10 ml  of the 
test solution described above. T h e  egg 
masses were pre t rea ted  in the chemical  so- 
lutions for 14 days and then post treated in 
distilled water  for 19 days at 25 C, wi th  
daily changes of fresh solution or water.  
In  pre t rea tment ,  egg masses in distilled wa- 
ter without  chemical solution served as 
controls. Each t rea tment  was replicated 
five times with eight egg masses per repli- 
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