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Effect of  Tylenchorhynchus robustoides on Growth 
of Buffalo Grass and Western Wheatgrass 1 

j .  D.  SMOLm '~ 

Abstract: Tylenchorhynchus robustoides reduced (P = 0.05) g rowth  of Agropyron smithii  
(western wbeatgrass)  at  soil t empera tu re s  of 20, 25, 30, a nd  35 C. Growth  reduc t ion  increased 
wi th  increas ing  soil t empera tures .  Highes t  popu la t i ons  of T. robustoides were recovered at 25 
and  30 C. C l ipp ing  weights  of  Buchloe dactyloides (buffalo grass) were reduced at  25 and  30 C; 
however,  r oo t / c rown  weights  were reduced  at  15, 20, 30, a nd  35 C in nema t ode  infested vs. nott- 
infested soil. Reproduc t ion  of T. robustoides was greater  at 25, 30, and  35 C t h a n  at  20 C oll 
B. dactyloides. In  a g reenhouse  s tudy,  T. robustoides reduced  c l ipp ing  and  roo t / c rown  weights  
of  bo th  grasses 24-64%. Key words: s t u n t  nematode ,  soil t empera tu re .  

J o u r n a l  of  Nemato logy  14(4):585-588. 1982. 

Nematodes  are an impor t an t  componen t  
of native grasslands in the Great  Plains 
states (7,8,9,12,13), and  nematicide treat- 
ments increase growth of native range 
grasses 28-59% in western South Dakota  
(12). T w o  dominan t  grasses in the mixed  
prair ie of western South Dakota  are the 
cool-season mid  grass Agropyron smithii 
Rydb. and the warm-season short grass 
Buchloe dactyloides (Nutt.) Engelm. (10). 
The re  is little informat ion  concerning the 
effects of nematodes on growth of these 
grasses under  controlled conditions, al- 
though a species of .4nguina induces seed 
galls in A. smithii (6). Tylenchorhynchus 
robustoides T h o r n e  and Malek is repor ted 
to be the dominan t  m em ber  of the Tylen- 
chorhynchidae in a mixed prair ie (12). T h e  
objective of this study, therefore, was to 
determine the effects of T. robustoides on 
growth of A. smithii and B. dactyloides in 
the greenhouse and at various constant  soil 
temperatures.  

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

Tylenchorhynchus robustoides was ob- 
tained from a mixed prair ie  site in Jackson 
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County, South Dakota,  and inoculum was 
increased on Triticum aestivum L. (winter 
wheat) in the greenhouse. T w o  studies were 
conducted in tempera ture  tanks (3) main-  
tained at 10, 15, 20, 25, 30, and 35 C (-4-1 C). 
In the first study, 200 cm 3 of sterile sand was 
placed at the bo t tom of 10-era-diameter × 
21-cm-long plastic tubes and covered with 
600 cm 3 of steam pasteurized soil (30% 
sand, 49% silt, 21% clay). A 2.5-cm-diam- 
eter × 5.5-cm-long vial was buried to a 
depth  of 4 cm in each tube. T h e  tubes were 
then seeded with 5 cc of .4. smithii seed 
and covered with an addi t ional  150 cm 3 of 
soil. After seedling emergence, the vials 
were removed and a 20-ml suspension of 
5,000 (-+- 200) T. robustoides or 20 ml  of 
supernatant  water  f rom a settled T. robus- 
toides suspension (control) was poured 
into the result ing depressions. T h e  inoc- 
u lum and control suspensions were each 
covered with 50 cm 3 of moist  soil. Each 
t rea tment  was replicated four times. T h e  
tubes were then placed in the tempera ture  
tanks and supplementa l  l ighting was sup- 
plied when necessary to increase the photo- 
period to 15 h; they were watered as needed 
and fertilized month ly  wi th  100 ml of 
20-20-20 fertilizer (10 g/li ter).  

One mon th  after p lacement  in the tanks, 
the grass was cl ipped to a height of 8 cm 
and oven dried at 60 C for 5 days before 
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weighing.  T h r e e  add i t iona l  cl ippings were 
ob t a ined  at 4-week intervals. Al te r  the final 
cl ipping,  the plants  were washed f rom the 
soil and  the soil suspension vo lume  was 
raised to 8 liters. Nematodes  were ext rac ted  
f rom a 2-liter a l iquot  by the Chris t ie-Perry 
me thod  (1), and  their  num be r s  estimated.  
R o o t / c r o w n  weights were recorded  after  
oven dry ing  for 5 days at  60 C. T h e  second 
tempera tu re  tank study was conduc ted  in 
essentially the same manner ,  except  tubes 
were seeded with 5 cc of  B. dactyloides seed. 

A th i rd  expe r imen t  was conduc ted  in a 
greenhouse  where  a m b i e n t  air t empera tu re  
was ma in t a ined  at 24 -4- 3 C. Six h u n d r e d  
cm :' of steam pasteurized soil was placed in  
13-cm clay pots and  seeded wi th  5 cc of  A. 
smithii or B. dactyloides. H a l f  of the pots 
wi th in  each seeding were inocu la ted  wi th  
a 20-ml suspension of  5,000 (-4- 200) T. 
robustoides and  the r e m a i n i n g  hal f  received 
20 ml of tile superna tan t .  Pots received an  
addi t iona l  200 cm a of  soil and  were ran- 
domly  a r ranged  on a greenhouse  bench.  
Each of  the four  t rea tments  was repl ica ted  
six times. T h e  grasses were cl ipped to a 
height  of 4 cm 2 mon ths  after  seeding 
and at 4-week intervals for an add i t iona l  24 
weeks. Supplementa l  l ight ing  and  fertilizer 
appl icat ions  were similar  to those in  the 
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t empera tu re  studies. C l ipp ing  and  r o o t /  
c rown weights  and  n e m a t o d e  densities were 
de te rmined  in the same m a n n e r  as descr ibed 
for the t empera tu re  studies. 

R E S U L T S  A N D  D I S C U S S I O N  

Tylenchorhychus robustoides r educed  
(P = 0.05) c l ipp ing  weights  of  A. srnithii at 
20, 25, 30, and  35 C (Table  1). R o o t / c r o w n  
weights were reduced  (P = 0.05) at 25, 30, 
and  35 C. T h e  percent  reduc t ions  in bo th  
c l ipping  and  r o o t / c r o w n  weights  increased 
with increasing soil tempera tures  (Tab le  
1). Popu la t ions  of T. robustoides developed 
best at 25 and  30 C. These  tempera tures  are  
similar  to those r epor ted  for p o p u l a t i o n  
deve lopmen t  of T. robustoides on ano ther  
cool season grass, Poa pratensis L. (5). 

Significant reduc t ions  in c l ipp ing  
weights of B. dactyloides occurred  at 25 and  
30 C (Tab le  2). However ,  T. robustoides 
reduced (P = 0.05) r o o t / c r o w n  weights at 
15, 20, 30, and  35 C. T h e r e  was no  a p p a r e n t  
re la t ion between soil t empera tu re  and  mag- 
n i tude  of  g rowth  reduc t ions  (Table  2). 
Highes t  popu la t ions  of  T. robustoides de- 
veleoped at 25, 30, and  35 C on  B. dacty- 
loides. T h e  dissimilar p o p u l a t i o n  develop- 
men t  of T. robustoides at 35 C (Tables  I 

Table 1. Eltect of Tylenchorhynchus robustonides on growth of Agropyron smithii at six soil tempera- 
tures. 

Temperature T. robustoidest Cumulative~ Root/crown 
(C) Pi Pf clipping dry wt. (g) dry wt. (g) 

10 0 0 3.06t 4.30 
5,000 3,784 3.07 3.61 

15 0 0 3.43 4.33 
5,000 5,020 3.45 4.14 

20 0 0 3.75 3.84 
5,000 23,256 3.45* 3.26 

25 0 0 3.83 3.81 
5,000 27.900 3.08* 2.70* 

30 0 0 3.31 2.56 
5,000 31,420 2.32 * 1.69 * 

35 0 0 1.07 1.04 
5,000 7,936 0.25* 0.39* 

F.L.S.D..05 = 6860 

"~l'i = initial population, Pf = final population. 
$Cumulative from four cuttings. Average of four replications. 
*Significant at .05 level. 
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Table  2. Effect of Tylenchorhynchus robustoides on growth of Buchloe dactyloides at six soil tempera-  
tures. 

Tempera tu r e  T. robustoidest Cumulative~. Roo t / c rown  

(C) Pi Pf c l ipping dry wt. (g) dry wt. (g) 

10 0 0 0 0.66 
5,000 2,552 0 0.55 

15 0 0 0.74 2.68 
5~00 3,852 0.54 1.98" 

20 0 0 3.85 4.40 
5,000 10,052 4.00 3.67* 

25 0 0 6.08 4.55 
5,000 23,000 5.42* 4.22 

30 0 0 7.28 4.72 
5,000 19,300 6.67* 3.81" 

35 0 0 7.19 4.57 
5,000 20,500 6.68 3.12" 

F.L.S.D..05 = 6072 

tP i  = initial  populat ion,  Pf = final populat ion.  
:~Cumulative from four cuttings. Average of  four replications. 
*Significant at .05 level. 

and 2) was apparently in response to the 
differential growth of the two grasses at 
this temperature.  T h e  Tylenchorhynchidae  
were mostly l imited to the upper  10 cm of 
soil in a mixed prairie study (12), due in 
part to the preference of T. robustoides 
for higher soil temperatures. 

Clipping and roo t /c rown weights of 
both grasses were reduced by T. robustoides 
in the greenhouse study (Table  3). In gen- 
eral, the growth reductions in this study 
were greater than those observed in the 
temperature studies (Tables 1-3). T h e  
greater growth reductions may have been 
due to the longer durat ion of the green- 
hottse study, resulting in greater nematode 

populations, and to tile lower clipping 
height, which may have stressed tile grasses. 

It appears that d.  smithii was more 
sensitive than B. dactyloides to T. robus- 
toides, particularly at the higher soil tem- 
peratures. However, A. smithii completes 
much of its vegetative development  in 
South Dakota mixed prairie before average 
soil temperatures at 10 cm exceed 20 C (2, 
4); thus it is probable that A. smithii escapes 
some T. robustoides damage. 
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Table  3. Effect of Tylenchorhynchus robustoides on growth of Agropyron simthii and Buchloe dacty- 
loides. 

T. robustoidest 

Grass Pi Pf  

Cumula t ive ,  Roo t / c rown  
cl ipping dry wt. (g) dry wt. (g) 

A. Smithii  0 --  20.33 20.98 
5,000 41,932 15.49" 7.54* 

B. dactyloides 0 -- 19.32 20.82 
5,000 30,120 12.23" 10.52" 

tP i  = initial  populat ion,  Pf  = final populat ion.  
:~Cumulative from seven cuttings. Average of six replications. 
*Significant at .05 level. 
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A Comparison of the Hatching of Juveniles from Cysts of 
Heterodera schachtii and H. trifolii ~ 

A. E. STEELE 2, H. TOXOPEUS 3, AND ~AT. H E I j B R O E K  4 

Abstracl:  T h e  effects of root  diffusates of  selected p lan ts  wi th in  the  families Chenopodiaceae  
and  Cruciferae attd the  ha t ch i ng  agent  zinc chlor ide were tested for the i r  effects on h a t c h i n g  
and  emergence  of juveni les  f rom cysts of Heterodera sehachti i  and  a race of H.  trifolii parasi t ic  
on Chenopodaeeae  and  Cruciferae in T h e  Nether lands .  A l t h o u g h  all diffusates s t rongly s t imu-  
lated h a t ch i ng  of juveni les  of  H.  schachtii,  thei r  effects on H.  tri/olii  were less evident .  Key 
words: sugarbee t  diffusate,  zinc chloride,  Beta spp, Chenopodiaceae ,  Cruciferae,  sugarbee t  nema-  
tode, clover cyst ne tnatude.  Jou rna l  of Nematol t ,gy 14(4):588-592. 1982. 

In 1975 high populations of the clover 
cyst nematode, Heterodera tri[olii Goffart, 
1932, were discovered in sandy soils in the 
southeastern area of The  Netherlands 
where sugarbect had been grown (4). By 
1977 the nematode was widespread in this 
area producing severe damage to sugarbeet. 
Subseqttent investigations by Maas and 
Heijbroek (4) showed that this pathotype 
(host-race) of H. trilolii reproduced on, and 
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was highly pathogenic to, sugarbeet and 
producetl symptoms of injury similar to 
those produced by H. schachtii in sandy 
soils. They were able to distinguish this 
nematode from other pathotypes of H. 
trifolii by investigations of their host 
ranges. Although the females of this race 
have a distinctive yellow color immediately 
prior to formation of cysts and can be 
easily distinguished from H. schachtii, 
Maas et al. (3) could find no morphological 
basis to separate the "yellow beet cyst nema- 
tode" from other cyst-forming nematodes 
of tile H. trifolii complex. 

In comparing the hatching of H. 
schachtii and the pathotype of H. trifolii on 
sugarbeet, Maas and Heijbroek (4) found 
that at 15 C only a few H. trifoIii juveniles 
hatched in 0.3 mM picric acid while about 
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