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Root-knot nematodes (Meloidouyne spp. ) a r e  serious pests affecting potato production 
in  irrigated central Washington. The economic threshold levels for the root-knot nematode a r e  
not known and studies of this nature to  determine the economical feasibility of nematicide treat- 
ments a r e  needed. Fields known to  be infested a r e  usually treated. If not, the farmer faces 
the possibility of losing his entire crop. Preliminary results obtained in 1977 indicate that at 
low root-knot nematode population levels control measures may not be necessary to produce 
high quality potatoes. Information is also lacking a s  to the feasibility of treating high nematode 
populations. 

Soil fumigants a r e  the most commonly used nematicides to control nematodes on pota- 
toes. Recently, the introduction of non-fumigant o r  systemic nematicides have shown promise. 
Non-fumigant nematicides have several important advantages: at the recommended rates cost 
may be $30-70 per acre  less  than the standard fumigants. Additional savings a r e  derived 
from the elimination of an extra operation by applying materials at the time of planting. Soil 
temperature, soil moisture and field preparations a r e  not a s  critical. Systemic materials a r e  
effective against both nematodes and insects. 

Recently, an important new area  of research has developed in controlled-release pest- 
icides. Nematicides may be chemically attached to  a biodegradable substance and a s  this snb- 
stance degrades the nematicide is released at a controlled rate. This continued but controlled 
ra te  of release may control nematodes as  well o r  better and for a longer perior than nemati- 
cides applied in the original form. 

Economic threshold and chemical control studies proposed on potatoes may greatly 
reduce production cost and thereby increase the profits of the potato producer. 

Economic Threshold Studies 

Threshold studies t o  determine the effect of initial population levels of Meloidogyne 
hapla on yield and tuber infection of potatoes were conducted in a field of sandy loam soil at - 
the Irrigated Agriculture Research and Extension Center, Prosser,  Wa. Tests  consisted of 
93 plots. Plots were single rows 25 ft long. Adjacent rows served a s  borders between plots. 
Nematode soil samples were taken with a l-in. diameter soil probe. 12 in. deep prior to plant- 
ing (May 3). Fifteen subsamples were taken and composited from each plot. Samples were 
mixed thoroughly; processed using the centrifugal-flotation technique, and nematode counts de- 
termined per 250 cc soil. Nematode soil populations ranged from a low of 18 t o  a high of 595 
per  250 cc soil. Plots were planted on May 15 and harvested Nov. 1 and 2. Yield data were 
obtained from each plot and 15 tubers were graded for nematode infection by USDA inspectors. 
Yield and nematode infection data were then compared to the lnitlal root-knot population 
levels t o  determine the relationship between initial nematode population levels and yield and 
nematode tuber infection. 

Analysis of the results showed that there was no correlation between initial nematode 
population and yield (R-0.1954) o r  nematode tuber infection (R- 0.0560) (an R value of 0.700 o r  
more would be considered a close correlation. ) In other words, the plots with the higher init- 
ial  root-knot counts did not necessarily yield less  or have a higher incidence of nematode 
infected tubers than the plots with lower nematode numbers or vice versa. 



Although yields of potato may not be affected by M. hapla the failure to correlate init- 
ial  nematode soil population levels and tuber infection was not expected. A possible reason 
may have been that in fall 1977 root-knot infected potato tubers were added to the field by roto- 
tilling. Some pieces of infected tubers may not have had sufficient time to break down. Thus, 
the nematode populations determined by soil counts may have been inaccurate. 

Controlled-Release Nematicide Tr ia ls  

A greenhouse pot experiment was set  up to compare the residual activity of Temik and 
controlled-release Temik in controlling the root-knot nematode on potatoes. Potato seed- 
pieces were planted in MBr fumigated sandy loam soil  in 2-gallon plastic pots. The nemati- 
cides were added at rates of 0, 1 and 3 lb AIlA with the seed-piece at  the time of planting. 
M. hapla 2nd stage larvae (1,0001pot) inoculations were made every 2 weeks for  16 weeks. -- 
Each treatment was replicated five times. Experiment was harvested after  5 months. Results 
showed that fewer nematodes were found infecting tubers treated with controlled-release Temik 
a s  compared to Temik treatments for  at  least  8 weeks (inoculation treatments made after 8 
weeks did not allow enough time for nematode development). Differences, however, were not 
statistically significant. 

Controlled-release Temik was compared in the field of Temik, Telone 11, and D-D. 
Controlled-release Temik did not differ from Temik o r  the non-treated plots in t e rms  of nema- 
tode counts, yield, o r  nematode infected tubers (Table 1). 

Table 1. Control of Meloidorryne haplawith Telone 11, D-D, Temik and controlled-release 
1 I Temik- 

Nematode counts/250 cc s o i l  
Treatment Post- 3/ 

Yield % No. 2 ' s  
( r a t e  AI/A)- treatment- 3,4/ tlarvest3' ( c w ~ / A ) ~ /  G cul Is- 

Non-treated 21a 
T e l o n e l l  15ga l  13a 
D - D  20 gal I ga 
Temik 156 3 l b  12a 
Temik 156 Control- 20a 

Release 3 l b  

1 ' ~ e s u l t s  taken from Table 2.  

2'~elone I1 and D-D applied before planting--inj*cted 10 in. deep, 9 i n .  
apar t ;  Temik applied sidedress a t  planting. 

&/l!values a r e  mean of 6 rep1 ica tes .  Values i n  each column not fol lowed 
by the same l e t t e r  d i f f e r  s igni f icant ly  ( ~ = 0 . 0 5 ) .  

% h e r s  were graded by USDA inspectors f o r  nematode infection. 

Nematicide Tr ia ls  

Twenty-four nematicide treatments were evaluated for control of Meloidogyne hapla 
in a field of sandy loam soil a t  the Irrigated Agriculture Research and Extension Center, 
Prosser ,  Wa. The original population of M. hapla present in the field was increased by roto- 
tilling potato tubers heavily infected with the root-knot nematode. Plots were 85 ft wide (three 
34-in. rowslplot) and 35 ft. long. Treatments were replicated 6 t imes and arranged in a ran- 
domized block design. Pretreatment (March 7) nematode soil samples showed that the plots 
were infested with an average of 11 second-stage larvae1250 cc soil. The low nematode soil 



counts obtained were due t o  the fact that the majority of the nematode population were present 
in tubers (used for inoculum) that had not sufficiently decomposed. Telone I1 and D-D were 
applied on March 28; Terr-o-cide 5445 and Bunema March 29; Agramine 25 gal March 30; at- 
plant treatments April 27-29; and post-plant treatments June 16. Soil temperatures at 6 and 10 
inches deep during application were 60 and 56O F for Telone I1 and D-D; 61 and 51° F fo r  Ter r -  
o-cide 5445 and Bunema; 60 and 56' F for Agramine 25 gal; 61 and 58O F for at-plant treatments; 
and 64 and 63' F for the post-plant sidedress treatments. Potato seed-pieces were planted 
April 27-29. Plots were irrigated with sprinklers and standard cultural practices were used in 
maintaining the plots. Nematode post-treatment samples were taken on June 12 and at harvest 
(October 25). Yield data were obtained from the middle row of each plot. Twenty tubers were 
brine peeled and examined for nematode infection and graded by USDA inspectors. The plots 
were harvested on October 23-24. Results a r e  summarized in Table 2. 

Observations made June 2 showed that plants treated with Agramine 10 gal were stunt- 
ed. On September 21 the plots were rated for vine vigor. The vines in the plots treated with 
D-D, Bunema, and Telone I1 were significantly greener than the untreated plots. None of the 
nematicide treatments yielded significantly more than the plots that received 300 lbs/A nitrogen 
only. No differences were observed in t e rms  of yields of grade 1 and grade 2 potatoes among 
the treatments. No differences in nematode counts were found among the treatments in the 
post-treatment (June 12) soil samples. However, the soil samples taken immediately after 
harvest (October 25) showed the plots treated with Telone I1 and D-D had fewer M. hapla -- 
second-stagelarvae than the untreated plots. Results of the USDA tuber inspection showed that 
only the D-D and Telone I1 treatments had less  than 5% of the tubers graded a s  No. 2's and culls 
for  nematode infection; the Terr-o-cide 5445 6.5 gals/A treatment was next best with 7.5%; 
a l l  of the other treatments had more than 10%. 

In a separate tes t  adjacent to the above plots, Furadan and Temik were evaluated. 
Size, design and care of the plots were the same as the first test.  Pretreatment (May 15) 
nematode soil samples showed that the plots were infested with an average of 14 second-stage 
larvae/250 cc soil. A l l  treatments were applied a t  planting on May 16. Soil temperatures at  
6 and 10 inches deep during application were 55' F. Nematode post-treatment samples were 
taken June 28 and at harvest (October 25). Yield data were obtained from the middle row of 
each plot. Twenty tubers were brine peeled and examined for nematode infection and graded by 
USDA inspectors. The plots were harvested on October 25. 

No differences in yield o r  nematode counts were found among the treatments. Fura- 
dan 10G sidedressed next to the seed-piece had fewer percent of the tubers graded as number 
2's and culls (Table 3.) 

Population Dynamics Studies 

A field study was conducted to  determine the time during the growing season tubers 
become infected with the root-knot nematode. Soil, root and tuber samples were taken weekly 
throughout the growing season. Tubers were planted on May 15. Root-knot females were f irst  
observed within tubers August 1 (Fig. 1). However, higher incidence of nematodes were found 
to occur in early September. It would be ideal i f  a mid-season chemical application could pro- 
tect the tubers from nematode infection. Studies to  determine the effect of planting dates 
(early, normal, late) on nematode tuber infection will also be conducted. 
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T a b l e  3. C o n t r o l  of Melo idogyne  h a p l a o n  po ta toes  w i t h  F u r a d a n  and T e m i k .  

-- .-< 
-) N m a t o  o n / 5 0  c 50t  I Y l c l d ~ ~ ~ 7 A ,  
andmethod o f  appl i c a t i o n  post-creatmentLi (l.-I?T (~rrrlR)-- L LJI  11 

None t rea ted  9a 18a 443a 10.3 
Temik 156 3 (SD) 16a 30a 405a 19.2 
Furadan 10G 3 (IF) 1Da 13a 40% 10.8 
Furadan 10G 3 (sD) 7a 23a 457a 4.6 

I 
- / ~ p p l i c a t l o n  done a t  p l a n t i n g  t ime.  SD-sidedress next to sped-p~ece; 

IF= in  furrow w i t h  seed-piece. 

y ~ a l u e s  a re  mean o f  s i x  rep1 ica tes .  Values i n  each column not fo l lowed 
by the same l e t t e r  d i f f e r  s i g n i f i c a n t l y  ( ~ = 0 . 0 5 ) .  

y ~ u b e r s  were graded by USDA inspectors f o r  nematode i n f e c t i o n  as fo l lows 
81-3 nematodes o r  less; #2=4-5 nematodes; and cul ls=6+ nematodes/tuber. 
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Figure 1. ROOT-KNOT LARVAE PER 2 9  CC S O I L  

ROOT-KNOT F E W L E S  PER TUBER 


