
Soil Wa ter Study 

Optima l reproduction of all trophic levels occurred at 75% field capacity 
(Tab le 2). Reproduction was significan tly greater at 50, 75 and 100% for roral 
p lan t feedi ng and microbial feed ing forms compared {O 25 % field capacity. 
Significant increase in reproduction of p redaceous forms occurred on ly at 75% 
(Table 2). 

Response of individ ual plant feed ing taxa generally corresponde d to that of 
the rrophic level as a whole (Table 2). Number of Tylcnchida e was significant ly 
greater at 50 and 75 % field capacity and nu mber of Paraty lenchus spp . was 
greater at 75% . There were no significant differences in repro d uct ion of 
Helicoty/enchllJ spp . (Table 2). Nu mbers of Tylencho rh ynchidae increased 
significantly on ly at 75 and 100% . The increase in numbers of Tvlenchorh yn­
chidac from 75 to 100 % , which is the reverse occurrence for all other taxa, may 
be the result of p reference of this group for the upper soil layers (Smo lik 1974) . 
It is very p robable that oxygen was in short supply in th e lower layers of the 
soil blocks held at 100% field capacity, and inadequate aeratio n apparen riy sup­
pressed all other taxa . 

The growt h of the grasses in the soil blocks increased with increasing soil 
water cont ent (Table 1). Vegeta tion in th e blocks held at 25 % field capaci ty 
failed to green d uring the ri-rnonrh stud y pe riod . Th is migh t be expec ted since 
this soil water level is well below th e wiltin g coefficient for soil at the -Range 
Experiment Station. 

CO NCLUSIO NS 

Th e op timal temperatu re for reprod uction of most plant feeding nematodes 
was 25°C. Lin le or no reprod uction occurred at 10 and I j OC and six months 
at 35° C was leth al to most plant feeders. Reprodu ction is but one measure of 
nematode activity and it is possible that some feeding occurre d at 10 and I jOC . 
Then , roo , cons tant tempe ratures are highly art ificial and it is possible tha t alter­
natin g temperatures might have stimulat ed reproduction (Wallace 1963). 
However, in th is stu dy it appears th at pla nt feed ing forms indigenous to this 
mixed pra irie site are not ap preciab ly active below 15° C or above 30°C. On 
th e basis of previo us abioti c stud ies (Dodd ct al . 1974. Lewis ct al. 1971) plant 
feed ers ap parentl y arc most active du ring the period J une thro ugh September. 

Highest rep rod uction of predaceous forms occurred at 30° C, although 
nu mbers of pred ators d id nor substan tially exceed th e initial population levels 
at any of the temperatu res tested . Interesting ly, temp erature appeared to have 
little infl uence on reproductio n of microbial feeders. Perh aps the taxonom ically 
d iverse as well as the opportun istic na tu re of mem bers of this tro phic level ac­
count ed for lack of temperatu re response. 

Soil water levels tested appeared to be of less importa nce than temperature . 
Significant reprod uctio n of most taxa occurred at all soil water levels except 25% 
field capacity . Optima l reprod uction for most taxa occurred at 75% and . with 
the excep tion of Tylenchorh ynchid ae , 100% field cap acity inhibited reproduc­
tion , possib ly because of inadeq uate aerat ion at th is soil water level . Int erp reta­
tion of results of the soil water study in terms of the abiotic studies is difficult 
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Table 2. Effect of soil moisture on reproduction of nematodes in soil blocks removed from fair condition range . 
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f-<% field cap acity 
C'. 
C'. 

Pia 669 423 1472 2064 17 27 143 4815 242.9' 218 1147� 
25 224" 89 637 2153 0 0 179 3282 158.5 356 1335� 
50 842 301 1988 5403 11 21 490 9056 456.5 832 2621 0. '� 
75 3990 480 3747 9225 I I 201 899 18553 1019.3 14.n 6425� 

100 4301 67 609 4670 0 11 614 10272 723.2 1177 2737 .;. . !� 
d ' .OS 1738" n.s. 1873 2598 n .s. n .s, 426 2936 193 839 1324� 

aIn itial pop ulauon� 
bAverage of six rep licauons� 
COry weight in I1g� 
dToral above ground weight (dry we g)� 
eFOI com pa rison to 25% field capacity� 



because of a lack of data point s on nematode reproduction between 25 and 50% 
fie ld capacity. If it is assumed that the increase in nematode numbers from 25 
to 50% field capacity was linear and that an increase above the initial popula­
tion level ind icates the nemas were active, it then appears [hat about 35% field 
capacity would limit nematode activity . Und er this assumpti on soil water was 
not lim iting to nematodes at the study site in 1970 or 1971. Further support 
for the above assump tion is [he highly hygrophilic nature of the nematode cuti­
cle as well as their intimate association with plant roots. However, all three years 
of the previous study (Smo lik 1974) were above normal in precipitation and thus 
it is possible that in a dry or even normal year periods could exist that would 
limit nematode activity. 
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