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Community Analyses of Plant-Parasitic Nematodes 
in the Kalsow Prairie, Iowa ~ 

DON C. NORTON and DONALD P. SCHMITT 2 

Abstract: Twenty-one species of plant-parasitic nematodes were recovered from 15 sites in the 
Kalsow Prairie, Iowa. Nematode communities were analyzed by prominettce and importance 
values of the nematode species and also by diversity anti concentration of dominance. The use of 
nmnbers and biomass were compared in indices of diversity and concentration of dominance. 
Tylenchorhynchus maximns ranked first in mean density/site, prominence value, and i, mportance 
value, although it was not found as frequently as many other nematodes. Xiphinema ameri- 
canum and T. maximus were anmng the dominant nematodes in II of 15 sites when biomass 
was used in the concentration-of-dominance index, but they were dominant in only five sites 
when nmnbers were used. Key Words: Tylenchorhynchus maxtmus, Xiphinema americanum, 
prominence value, importance value, diversity, similarity. 
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C o u n t y ,  Iowa ,  is a m e s i c  ta l l -grass  p r a i r i e ,  
w i t h  s m a l l  r e l i e f ,  c o m p r i s i n g  64.6 h a  i n  t h e  
C l a r i o n - N i c o l e t t - W e b s t e r  soi l  a s s o c i a t i o n .  
T h e  p r a i r i e  has  n e v e r  b e e n  c u l t i v a t e d ,  al- 
t h o u g h  t h e  n o r t h w e s t e r n  12.1 h a  was  g r a z e d  
b e f o r e  1940. T i l e  t r a c t  is b u r n e d  o c c a s i o n -  
a l ly  to  p r e s e r v e  t h e  p r a i r i e  a spec t .  

Earl}, r e p o r t s  o f  n e m a t o d e s  i n  n a t i v e  
p r a i r i e s  i n  t h e  U .S .A.  c o n s i s t e d  m a i n l y  of  
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faunistic lists (5, 6, 16). More recently, 
interest has increased in communi ty  analysis 
and popula t ion  change (9, 10, 13). T h e  
factors associated with nematode abundance  
that  seem to be the most impor tan t  are 
topography and vegetation (10). Data of 
Schmitt  (8) were analyzed by different 
methods to compare  communi ty  patterns 
of plant-parasit ic nentatodes, and the re- 
suits are reported here. 

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

Details have been publ ished (9) on the 
location of the 15 sites sampled, the meth- 
ods of sampling, and soil processing. 
Brietty, three contposite soil samples of 1 
liter were collected from each site four times 
f rom February to September 1968, and 250 
cm ~ soil were processed by the sieving 
Baennann-f lmnel  method.  T h e  data were 
converted to means of nematodes/100 cm:' 
soil for the year. A brief description of the 
sites is given in Tab le  3. 

Prominence values (density v'frequency) 
(2), biomass (1), and importance  values 
(the stun of relative density, relative fre- 
quency, and relative dominance) (4) were 
calculated for each nematode species at 
eaclt site. Relat ive biontass was sul)stituted 
for relative dominance in the intportance 
value. Biomass figures are based on 30 adult  
females. T h e  use of only females in biomass 
calculation results in a higher value than 
actually occurred because juveniles were 
present in the popula t ion  but  the actual 
proport ions were not measured. If species 
were unidentified, representative 1)iomass 
figures were calculated front preserved speci- 
mens. Used to calculate a similarity matr ix  
was Sorensen's (15) index, [2c/(a + b)] x 
100, where c is the nuntber  of species com- 
mon  to both sites and a and b are the 
respective total number  of species in sites 
A anti B. Diversity of nematode species was 
measured by the Shannon and Wiener  (7, 
11) informat ion measure to base e. 

H' = --  ~ p i l o g  p~ 

where s is the number  of species at each site 
and p~ is the relative a lmndance  of the ith 
species. Used for the concentrat ion of 
dominance  was Simpson's (7, 12) index, 
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where n equals the number  or biomass of 
nematodes at the ith site and N equals the 
nematode number  or biomass in all sites. 

R E S U L T S  

Twenty-one species of plant-parasitic 
nematodes were identified from the Kalsow 
Prairie, a l though others were present that  
were unidentif iable (Table  1). Members  
of the Aphelenchoidea,  Tylenchinae,  
Psilenchinae, and the Dorylaimoidea,  ex- 
clusive of Longidorus, Trichodorus, and 

T A B L E  1. P rominence  value and  impor t ance  
values of  p lant-paras i t ic  nematodes /100  cm:~ soil 
in the  Kalsow Prairie,  lowa. 1968. Nematodes  are 
a r ranged  in dec l in ing  order  of  the  impor t ance  
values. 

Promi-  Impor-  
nence tance 

Nema tode  value  value  

Tylelwhorohynchns maximus Allen 116,8 35.3 
Xipkinema americanum Cobb 49.0 29.7 
Trichodorus proximus Allen 24.1 20.2 
Merlinius joctus (Thorne)  Sher 61.0 18.3 
Xipkinema chambersi T h o r n e  13.4 18.3 
7"ylenckorhynckus sp. 53.9 17.9 
Ilelicotylenchus sp. 62.9 17.7 
Helieotylenchus pseudorobustus 

(Steiner) ( ;o lden  55.0 15.3 
Tylenchorhynchus nudus Allen 34.9 12.0 
Helicotylenchus leiocephalus Sher 25.2 11.8 
Hoplolaimus galeatus (Cobb) 

Filipjev & S h u u r m a n s - -  
Stekhoven 8.0 10.9 

Helieotylenehus hydrophilus Sher 23.3 10.2 
ttelicotylenehus dihystera 

(Cobl)) Sher 24.8 8.8 
Helieotylenchus digonicus Perry 16.0 8.7 
l'ratylenehus spp.  10.6 8.1 
Aorolaimus torpidus T h o r n e  

and  Malek 10.9 7.9 
ltelicolylenckus exallus Sher 11.7 5.5 
Gracilacus aciculus (Brown) Raski  10.3 4.7 
Paratylenchus projectus Jenk ins  5.2 4.3 
Crieonemoides spp.  2.3 3.9 
Henzicycliophora similis T h o r n e  3.3 3.7 
Paratylenchus microdorus Andr~issy 6.7 3,5 
Tylenchorhynchus silvaticus Ferris 4.4 3.5 
Helicotylenehus platyurus Perry 4.4 3.3 
Hirschmanniella sp. 1.8 3.3 
Diseocriconemella inaratus 

H o f f m a n n  1.0 3.0 
Longidorus sp. 0.4 2.8 
Heterodera sp. 2.2 2.5 
Graeilacus sp. 0.3 0.8 



Xiphinema, are not included because many 
are mycophagous or are predatory. 

Prominence and importance values: 
Tylenchorhynchus maximus was the most 
prominent  nematode in the prairie, its 
prominence value being almost twice that 
of the other prominent  species, Helicoty- 
lenchus slop., Merlin[us joctus, and H. 
pseudorobustus (Table 1). Tylenchorhyn- 
chus maximus and Xiphinema americanum 
had the two highest importance values in 
the prairie (Table 1). 

Diversity: Measurement of diversity, by 
using nematode numbers compared with 
biomass, sometimes resulted in considerable 
differences in indices and order of diversity 
(Table 2). For example, site 13 was the 
second-most diverse community  when 
nematode numbers were used but  was 
eighth-most diverse when biomass was 
used. Also, site 7 was the tenth-most diverse 
nematode community when numbers were 
used but  fourth-most diverse when biomass 
was used. Other comparisons varied less or 
not at all in order of diversities. 

Concentration o[ dominance: When 
used in Simpson's index, comparison of 
numbers with biomass varied even more 
than in the diversity index (Table 3). In 9 
of the 15 sites, nematodes listed as dominant  
when numbers were used were not among 

TABLE 2. Nematode community diversity 
indices by nematode number and biomass. Kalsow 
Prairie, Iowa. 1968. Sites are arranged by decreasing 
diversity of nematode communities using the 
Shannon-Wiener index. 

Index based on Index base on 
nematode nematode 

numbers/100 cm .s biomass/100 cm a 
soil soil 

site Index Site Index 
2 2.102 2 1.922 

13 1.958 10 1.920 
4 1.952 5 1.825 

12 1.936 7 1.771 
5 1.807 3 1.766 

10 1.786 8 1.699 
6 1.685 4 1.569 

14 1.575 13 1.560 
8 1.566 12 ! .398 
7 1.541 6 1.369 
3 1.432 9 1.363 
9 1.392 11 1.128 

11 1.380 14 1.249 
l 1.296 1 1.244 

15 0.919 15 1.123 
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the dominant  nematodes when biomass 
was used. Only four sites (1, 2, 5, 9) had 
similar indices for nematode density and 
biomass. The  indices at the remaining sites 
differed by about 50%, with the greatest 
difference at site 12, which differed by a 
factor of 2.4. 

Similarity index. A coefficient of sim- 
ilarity, based on the presence-absence, of 
27.0% was found when the known plant- 
parasitic nematodes of the Kalsow Prairie 
were compared with those of a mixed-grass 
plains study in South Dakota (13). The  
similarity coefficient for tall grass prairies 
in Ohio (Reidel anti Norton,  unpublished) 
and the Kalsow Prairie was 47.4%, and 
that of the South Dakota study and Ohio 
was 24.3 %. 

DISCUSSION 

The  most clear-cut diversity observations 
relating nematodes and vegetation are those 
of potholes, pothole boundaries, and 
grazed areas compared with ungrazed 
areas. The  pothole centers (sites 3 and 15) 
are not diverse and are generally dominated 
by Polygon~m coccineum, Lysimachia 
hybrida, Scirpus fluviatilis, and Carex spp. 
(3). The  diversity indices for nematode 
numbers also were low. Tile pothole 
boundaries, sites 4 and 14, which had 
higher diversities for nematode commun- 
ities were more diverse also in vegetation 
(3). There  were no clear trends when nema- 
tode biomass was used instead of numbers. 

Smolik and Rogers (14) found no 
differences in total nematode numbers or 
biomass between 2-to-3-year grazed and 
ungrazed pastures in the shrub-steppe 
ecosystem in Washington. Thei r  findings 
contrasted with results obtained from the 
mixed-grass study in South Dakota where 
nematode biomass was higher in the 7-to-9- 
year ungrazed treatments (13). In our study 
the grazed treatments contained both the 
lowest (site 6) and tile highest (site 9) 
nematode biornasses o[ all sites. When a 
diversity index based on nematode num- 
bers was calculated, the grazed areas (sites 
6, 7, 8, and 9) had nematode diversities in 
the middle to lower half of the indices of 
all sites. Andropogon gerard[ covered about  
90% of the grazed area (3). Al though 68 
other plant  species were found in the 
grazed area, the dominance of .4. gerard[ 
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w o u l d  r e s u l t  in  a l ow S h a n n o n - W i e n e r  
i n d e x .  O b s e r v a t i o n s  o n  n e a r b y  p a s t u r e s  
s u p p o r t  W e a v e r ' s  (17) s t a t e m e n t  t h a t  t he  
p r a i r i e  f lora d e g e n e r a t e s  u n d e r  l o n g - t e r m  
graz ing .  B r o t h e r s o n  (3) d o u b t s  t h a t  succes- 
s ion  to t he  v e g e t a t i v e  t y p e  o f  m o s t  o f  t h e  
p r a i r i e  w i l l  o c c u r  in  t he  n e x t  100 years.  I f  
t h a t  is t rue ,  i t  m i g h t  be  e x p e c t e d  t h a t  re- 
v e r s i o n  o f  t he  p l a n t - p a r a s i t i c  u e m a t o d e  
f a u n a  m i g h t  be  e q u a l l y  slow. T h e  agree-  
m e n t  of  t he  l o w  s i m i l a r i t y  i n d i c e s  o f  t he  
I o w a  a n d  O h i o  s tud ies  w i t h  t h a t  o f  S o u t h  
D a k o t a  (13) p r o b a b l y  ref lec ts  t he  d i f f e r ences  
b e t w e e n  the  m e s i c  p r a i r i e s  of  I o w a  a n d  
O h i o  c o m p a r e d  w i t h  t h a t  o f  a d r y l a n d  
p r a i r i e  o f  S o u t h  D a k o t a .  

I m p o r t a n c e  v a l u e s  a n d  S h a n n o n - ~ e i n e r  
o r  S i m p s o n ' s  i nd i ces  a re  e x p e r i m e n t a l  
too ls  t he  v a l u e  o f  w h i c h  can  be  a c h i e v e d  
o n l y  t h r o u g h  e x t e n s i v e  use  o v e r  t ime .  
T h e  p h i l o s o p h y  b e h i n d  a g i v e n  m e t h o d  
wi l l  d i c t a t e  a m e t h o d ' s  use in  m o s t  
ins tances .  A d i v e r s i t y  i n d e x  o r  c o n c e n t r a -  
t i o n  o f  d o m i n a n c e  is o f t e n  used  w h e n  
s t r u c t u r e  is o f  i n t e r e s t ;  p r o m i n e n c e  va lues ,  
i m p o r t a n c e  va lues ,  f r e q u e n c y ,  o r  d e n s i t y  
m e a s u r e s  a r e  u s e d  w h e n  d e s c r i p t i o n s  a n d  
c lass i f ica t ions  o f  n e m a t o d e  c o m m u n i t i e s  a r e  
t h e  goa l .  T h e  use  o f  severa l  m e t h o d s  of  
ana lyses  b e c o m e  c o m p l e m e n t a r y  in  t h a t  we  
l e a r n  m o r e  a b o u t  t h e  c o m m u n i t y .  

L I T E R A T U R E  C I T E D  

I. ANDRASSY, I. 1956. The determination of 
volume and weight of nematodes. Acta Zool. 
Acad. Sci. Hung. 2(1-3):1-15. in B. M. Zucker- 
man, M. W. Brzeski, and K. H. Deubert 
(Eds.). English translation of selected East 
European papers in hematology. Univ. Mass. 
1967. 

2. BEALS, E. 1960. Forest bird communities in 
the Apostle Islands of Wisconsin. Wilson 
Bull. 72:156-181. 

3. BROTHERSON. J. D. 1969. Species composition, 

2, April 1978 

distribution, and phytosociology of Kalsow 
Prairie, a mesic tall-grass prairie in Iowa. 
Ph.D. Diss. Iowa State Univ. 196 p. 

4. CURTIS, J. T.  1959. The  vegetation of Wis- 
consin. An ordination of plant communities. 
Univ. Wisconsin Press. Madison. 657 p. 

5. NORTON, D. C., and P. E. PONCHILLIA. 
1968. Stylet-bearing nematodes associated 
with plants in Iowa prairies. Proc. Iowa Acad. 
Sci. 75:32-35. 

6. ORR, C. C., and O. J. DICKERSON. 1966. 
Nematodes in true prairie soils of Kansas. 
Trans. Kans. Acad. Sci. 69:317-334. 

7. P1ELOU, E. C. 1975. Ecological di~versity. Wiley- 
Interscience, New York. 165 p. 

8. SCHMITT, D. P. 1969.  Plant parasitic 
nematodes and nematode populations in the 
Kalsow Prairie. M.S. Thesis. Iowa State Univ. 
92 p. 

9. SCHMITT, D. P. 1973. Population fluctuations 
of some plant parasitic nematodes in the 
Kalsow Prairie, Iowa. Proc, Iowa Acad. Sci. 
80:69-71. 

10. SCHMITT, D. P., and D. C. NORTON. 1972. 
Relationships of plant parasitic nematodes 
to sites in native Iowa prairies. J. Nematol. 
4:200-206. 

11. SHANNON, C. E., and W. WEAVER. 1949. The 
mathematical theory of communication. Univ. 
Illinois Press. Urbana. 

12. SIMPSON, E. H. 1949.  Measurement of 
diversity. Nature 163:688. 

13. SMOLIK, J. D. 1974. Nematode studies at the 
Cottonwood site. U.S. Int. Grass Biol. Pro- 
gram Biome Tech. Rep. 251. Colorado State 
Univ., Fort Colliaas. 80 p. 

14. SMOLIK, J. D., and L. E. ROGERS. 1976. 
Effects of cattle grazing and wildfire on soil- 
dwelling nematodes of the shrnh-steppe 
ecosystem. J. Range Management 29:304-306. 

15. SORENSEN, T. 1948. A method of establishing 
groups of equal amplitude in plant sociology 
based on similarity of species content and its 
application of analyses of the vegetation oll 
Danish Commons. K. Danske Vidensk. Selsk. 
Biol. Skr. 5(4):1-34. 

16. THORNE,  G., and R. B. MALEK. 1968. 
Nematodes of the Northern Great Plains. 
S. D. Agric, Exp. Stn. Tech. Bull. 31. 111 p. 

17. WEAVER, J. E. 1954. North American prairie. 
Johnsen Pub1. Co., Lincoln, Nebr. 348 p. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

