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STATUS O F  ROOT KNOT NEMATODES IN THE COLUMBIA BASIN 

L. R. Fau lkner ,  Associate  P l an t  Pathologist  
I r r i ga t ed  Agricul ture  Resea rch  and Extension Center  

Root knot nematodes  a r e  undoubtedly the m o s t  impor tan t  nematode 
pes t s  of potato i n  the C o l u m b ~ a  Basin. P r i o r  to the 1965 season,  
Meloidogyne hapla  the nor thern  root knot nematode, was  the only root  
knot nematode spec ies  recognized in  the i r r i g a t e d  a r e a s  of Washington. 
This nematode i s  known to be widely s p r e a d  i n  Grant, Adams,  and  
Frankl in  Counties where  i t  was  probably int roduced by infected potato 
seed  and mint  planting stock. Host range s tudies  have shown that  i t  
m a y  infect  a wide var ie ty  of broadleaved c rop  and weed plants but does 
not reproduce on plants belonging to the g r a s s  family. 

During the 1965 season ,  two additional root  knot nematode species  
w e r e  found i n  theQuincy a r e a ,  these w e r e  the southern root  knot nem-  
atode,  Meloidogyne incognita and Thames  root  knot nematode,  - Meloi- 
dogyne a r e n a r i a  Thamesi .  Insofar  a s  the growers  a r e  concerned these  
nematodes differ  f r o m  the nor thern  root  knot nematode i n  one impor t -  
an t  way, i. e. they m a y  feed and reproduce on c e r e a l s  and g r a s s e s  a s  
wel l  a s  on broadleaved plants. Jus t  how widely these  nemas  a r e  d i s -  
tr ibuted i n  the Columbia Basin  i s  not p resen t ly  known. However,  
their  p resence  prec ludes  the u s e  of c rop  rotation a s  a m e a n s  of root  
knot control. 

Symptoms 

The g r o s s  symptoms produced by these  spec ies  of root  knot nema-  
todes a r e  vi r tual ly  identical .  On potato symptoms a r e  usual ly  not 
observed unti l  h a r v e s t  o r  du.ring s to rage  s ince vines  of infected plants 
do not show diagnostic symptoms.  Tuber  infections a r e  usually 
charac te r ized  by s m a l l  r a i s e d  a r e a s  giving the tuber a wa r ty  o r  galled 
appearance.  By cutting a c r o s s  the gal ls ,  s m a l l  white spots ,  some-  
what sma l l e r  than a pinhead, surrounded by brown necro t ic  t i s sue  m a y  
be  observed.  These  spots  a r e  the swollen lemon-shaped bodies of 
m a t u r e  f ema le  nematodes  and a r e  usually found l e s s  than a qua r t e r  of 
an  inch below the t u b e r ' s  sur face ,  

Root k n o t  infections of potatoes in  which no tuber  galling o c c u r s  
a r e  a l so  often observed.  In  these  c a s e s  the tuber  m u s t  be  peeled 
before  the cha rac t e r i s t i c  n e c r o t ~ c  a r e a s  cen te red  by white spots can  
be seen. This l ack  of galling i s  probably due to so i l  t empera tu re  and/  
o r  the s tage oT tuber  development a t  the t ime  of infection. 

Life Cycle 

Root knot nematodes  overwinter  by m e a n s  of eggs  i n  roots  (includ- 
ing those of weed  hos t s ) ,  tuber  galls ,  o r  the  soil .  When t empera tu re  
and mo i s tu re  conditions a r e  favorable fo r  hatching the young nematodes  
o r  l a rvae  e m e r g e  and penetra te  the root t ips  of hos t  plants. At this 



t ime the la rvae  have the typical ee lworm shape and i t  i s  not possible 
to distinguish between the sexes.  After  penetration each larva estab-  
l ishes  a feeding a r e a  near  the vascular  cylinder of the root. Feeding 
i s  accomplished by means  of a spear- l ike tubular mouthpart, called 
the stylet, which i s  fo rced  into a root  cell.  Salivary juices a r e  pumped 
into the cel l  and partially digest i t s  contents. The plant juices a r e  
then sucked back through the stylet  into the body of the nematode in  
o r d e r  to complete the ingestion. The sal ivary jbices cause a st imu- 
lation of cells around the feeding a r e a .  Some of the root cells i nc rease  
in  s ize  and coalesce while other surroundieg cel ls  divide rapidly and 
produce the charac te r i s t ic  gall. While feeding the la rvae  s t a r t  to 
swell throughout the middle of the body. Several  molts  take place, i. e. 
shedding of the skin. Not until during the las t  mol t  can sex  be de te r -  
mined. The ma tu re  male  r eve r t s  to the typical eelworm shape and 
leaves h is  feeding a r e a  in  sea rch  of the female.  Females  a t  this t ime 
a r e  pear-shaped. After mating takes place, eggs a r e  deposited in  a 
gelatinous m a t r i x  exter ior  to the f ema le ' s  body. The female remains  
in  he r  original feeding position throughout her  life. Each  female pro-  
duces f r o m  400 to over  1,000 eggs and two o r  th ree  generations may 
be produced during the growing season. 

Control 

I t  i s  difficult i f  not impossible to e rad ica te  root  knot nematodes 
f rom an infested field. No potato var ie t ies  a r e  known to be immune. 
In addition to potato a g rea t  many crop  and weed plants a r e  subject to 
attack by root knot nematodes. These  nemas may be spread  in infect- 
ed tubers  o r  plant roots,  in clumps of so i l  o r  machinery,  and appar-  
ently, by i r r iga t ion  water.  The use  of cer t i f ied potato seed to prevent 
the spread  of root  knot nematodes can hardly be overemphasized. Also 
c a r e  should be taken that no vegetatively propagated plants (mint, t r e e s ,  
etc. ) which have galls on their  roots  a r e  brought on to the fa rm.  A 
good sanitation program,  including the s t eam cleaning of machinery 
which has  been used  in  f ie lds  where known infestations occur,  should 
be followed. 

Soil fumigation has provided a sa t i s fac tory  means  for controlling 
root knot nematodes.  Among the so i l  fumigants, the chlorinated hy- 
drocarbons,  including Telone, DD and Vidden D, a r e  commonly used  
on potato land. These chemicals should be used  a t  the r a t e s  recom-  
mended by the manufacturers .  The so i l  should be worked to a fine 
texture,  f r e e  f rom lumps and undecomposed organic  ma t t e r  such a s  
s t raw.  Soil t empera ture  a t  the 6-8 inch depth should be between 50 
and 80' F. a t  the t ime of application and soi l  mois ture  should be 
sufficient f o r  the so i l  to fo rm a loose ball  when grasped in the hand. 
If these soi l  conditions a r e  not me t ,  fumigation may  do l i t t le good. 
Chisel  applicators have been designed for  the application of so i l  fumi-  
gants and a number of commercial  appl icators  a r e  now operating in 
the Basin. The chisels  a r e  spaced a t  no m o r e  than 1 foot intervals  
and a r e  s e t  to inject  the chemicals a t  depths of 6-8 inches. The 
applicator should be followed immediately by d rag  o r  cultipacker 
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to provide a s ea l  of the soi l  sur face  and prevent  rapid escape of chemi- 
ca l s  f rom the soil. The a m o u ~ t  of fumigant requi red  depends on the 
type of ma te r i a l  used,  the soi l  type, and the amount of soi l  humus 
present.  Clay and organic  soi ls  requi re  higher application r a t e s  than 
do light sandy soil. 

Soil fumigation is not recommended except where  high vqlue crQps 
a r e  grown. Precaubion should always be employed when handling 
fumigants. The manufac turer ' s  recommendations on safety should be 
followed. I t  i s  always advisable to consult with your County Agent 
and/or  other persons  having experience i n  so i l  f ~ m i g a t i o n  before 
t reat ing nematode-infested fields. 


