
canescens , L. p ol).'1!lOrphllS , O. Iarnbert n, P. purpurellm , Psoralea tcnuiflora 
Pursh .. and P. digitata) characteristically had taproots, often without lateral roots 
or any fine root system occurring in the 50 em zone excavated . Th ose individuals 
with lateral bran ch roots such as L. p olymorphlls, often had a few nod ules bu t 
onl y 2-3 per plant and these usually were degenerate . 

DISCUSSION 

The distribution of the legumes at Arapaho Prairie suggests trends of associa­
tion with the dominant vegetat ion or perhaps mo re correctly, the distu rbance 
history. Att emp ts at further analysis of ou r data such as ind ices of association 
were no t helpful in int erpreting affinit ies. This appears to be due to the large 
plot size relat ive to microha bitat variat ion. Associations which might exist were 
obscured . 

Our focus , however, was to determin e the overall dens ities of the legum es, 
and for th is ou r plot size was suitable. The combined densi ty of legumes was 
0. 287 m-" on the west transect , 0.33 1 m- >on the east transect , and 0.309 m-> 
for both transects considere d together. These values are considerably lower than 
th e densities obtained in other temperate grasslands, especially the Tall Grass 
Prairie from which so much of the Sand Hills vegetation is derived. At the 
Oklahoma Grassland Research Area near Norman , Oklahoma, the density of 
legumes was 2.86 m - 2 (Kapustka and Rice 1978b). Prairies in the vicinity of 
Lincoln , Nebraska, have 5-6 legumes rn-> (pe rs. com. A. T. Harr ison) . Weave r 
and Fitzpatrick (1934) reported A. canescens populations as high as 50 m- 2 with 
typical areas having 12-20 m- >. 

Root depth , especially for those species characterized as having tap roots , 
can be expected to reach 5 ill or more (Weaver and Fitzpatrick 1934). Further­
more, they reported nod ulat ion throughom the root zone. Our observations in­
dicate minor success in format ion and /or maintenance of nodules, at least in 
the upper root zone. The moisture cont ent usuall y is sufficiently high to permit 
survival of rootS and nodules in this upper 50 ern of soil. The paucity of nodules 
may be related to the relativel y low organi c carbon content of these sand y soils 
since survival of the rhizobium in its free-living state is dependent on saprolytic 
nutrition (Schmidt 1978) . No studies of d istributions of rhizobium populat ions 
in the Sand Hills have been reported, consequently it is not known how impor­
tant the symbiotic condition is in terms of estab lishment and survival of these 
legu mes. 

Rates of d initrogen fixation for most of the legumes at Arapaho Prairie are 
un known. Under optimal conditions the rates of most native legumes are 
mode rately low compared to domestic legumes (Becker and Crockett 1976). Given 
the near absence of nodulation and the very low densirites of legum es at Arapaho 
Prairie it wou ld ap pear that the cont ribution of com bined N by legumes toward 
the total N econom y of the region is negl igible. It remains to be seen whe ther 
nodulation and subsequent di nitrogen fixation is important to the success of 
individual plants in terms of competitive advantage during early growth and 
establishment. 
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