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Range managers need easily measured 

indices of dietary quality to ensure high 
quality forage for deer. Levels of fecal 
nitrogen and fecal 2,6 diaminopimelic acid, 
which have been suggested as such indices, 
were monitored for two herds of black-tailed 
deer (Odocoileus hemionus columbianus) in 
northern California. Both values were 
highest in summer collections, suggesting 
high quality summer diets, and were lowest 
in winter collections. Nitrogen levels 
appeared to differ between herds, but the 
cause could not bedetermined. DAPA levels 
did not appear to differ between herds. 
Retrieval terms: Odocoileus hemionus 
columbianus, black-tailed deer, fecal 
nitrogen, diaminopimelic acid 

D eer are a valuable wildlife re- 
source. For this reason, wildlife 

and range managers are concerned 
with the quality,of forage available for 
deer. Because determining dietary 
quality for ruminants can be complex 
and expensive, managers need indices 
of dietary quality that are relatively 
easy to obtain. 

Nitrogen content of ruminant feces 
has been suggested as a measure of 
forage protein content and digestibi- 
lity.' Nigh fecal nitrogen content 
indicates high quality forage. How- 
ever, fecal nitrogen concentration can 
be affected by interactions of various 
factors, includingintake of dry matter* 
and phenolic compounds.3 

A large proportion of the digestible 
energy used by ruminants results from 
the action of rumen bacteria on 
ingested matter and the production of 
volatile fatty acids; and most rumen 
bacteria contain 2,6 diaminopimelic 
acid (DAPA). Because concentrations 
of DAPA in rumen bacteria remain 
relatively constant, and because high 
populations of bacteria would be 
expected with high intake of digestible 
energy, Nelson and others suggested 
fecal DAPA as an index of digestible 
energy and forage quality.4~5 However, 
variation in DAPA concentrations 
among strains of bacteria may limit its 
usefulness as an indicator.6 

Few 12-month profiles of fecal 
nitrogen and none for fecal DAPA 
were found in the literature for deer. I("~['I "1" 
-8g jr \Ti B 

We, therefore,  monitored fecal 
nitrogen and DAPA for two herds of 
migratory black-tailed deer (Odo- 
coileus hemionus columbianus) in 
northern California. Nitrogen and 
DAPA were highest in summer during 
peak forage conditions and lowest in 
winter. DAPA levels did not differ 
between herds. Lower nitrogen levels 
for the Weaverville herd in early and 
late winter may reflect a poorer quality 
diet than that of the Hayfork herd. 
Further study is needed to relate fecal 
nitrogen and DAPA to seasonal range 
use, food habits, and forage quality. 

STUDY AREA AND METHODS 

Sample pellet groups were collected 
on the seasonal ranges occupied by the 
Weaverville and Hayfork herds of 
black-tailed deer in Trinity County, 
California. Maps of the study area and 
descriptions of deer habitat are 
available elsewhere.' Monthly sam- 
pling began in June 1982 and 
concluded in May 1983. Each month, 
for each herd, three samples were 
collected from those seasonal ranges 
with the highest concentrations of 
deer. Each sample consisted of 3 
pellets from each of 15 arbitrarily 
chosen fresh pellet groups, for a total 
of 45 pellets. Pellets were sent to 
Wildlife Habitat Management Ser- 
vices at Washington State University, 
Pullman, where they were analyzed for 
nitrogen and DAPA.8 
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diaminopimelic acid (DAPA) were highest 
in summer when forage conditions were 
best. 

RESULTS AND DISCUSSION 

Nitrogen 

Fecal nitrogen showed distinct 
monthly variations over the 12-month 
sampling period fig.1). Nitrogen 
levels were highest during summer, 
declined during fall, and reached a 
minimum in winter. Few differences 
were noted between herds; however, 
mean values appeared lower for  
samples collected on the summer 
range of the Weaverville herd in June 
and July 1982 and again in April and 
May 1983, compared with those from 
the Hayfork herd. Furthermore, fecal 
nitrogen levels appeared to reach a 
minimum earlier in winter for Weaver- 
ville deer and stay low longer into 
spring than did those for Hayfork 
deer. 

Two hypotheses can be generated 
from these data.  

@ The lower fecal nitrogen values 
for Weaverville deer may reflect a 
poorer quality diet a t  some seasons of 
the year, particularly early and late 
winter. Deer collected from the 
Weaverville herd during winter 1979- 
80 were in poorer condition than were 
deer from the Hayfork herd,gand food 
habits differed between the herds.10 
Hayfork deer may consume higher 
quality forage in early winter and early 
spring either because of a greater 
availability of more nutritious forage 
on the winter range, or because they 
are able to spend more time on migra- 
tory ranges. 

@ Higher values for fecal nitrogen 
among Hayfork deer- during some 
months may be the result of diets high 
in secondary plant compounds such as  
phenolics.3 Hayfork deer diets in 
winter consisted of a higher propor- 
tion of Douglas-fir (Pseudostuga 
menziesii) and white fir (Abies 
concolor) than did Weaverville deer 
diets.10 Douglas-fir needles are known 
to  con ta in  numerous  secondary 
compounds that inhibit the action of 
rumen bacteria. ' 1  

Additional information is needed to 
confirm or reject these hypotheses. 



Diaminopimelic Acid 

Fecal DAPA showed distinct 
monthly variations similar to fecal 
nitrogen gig. I ) .  DAPA levels were 
also highest during summer and lowest 
during late winter and early spring. No 
distinct differences in DAPA levels 
were noted between herds. An 
apparent secondary peak in DAPA 
during December, for both Weaver- 
ville and Hayfork deer, may have re- 
sulted -from the consumption of 
acorns. Harlow and others1* found 
that hand-cornposited white-tailed 
deer diets that included acorns were 
twice as high in digestible energy 
as were diets without acorns. Else- 
where in California, black oaks 
(Quercus kelloggii) and blue oaks 
(Q. douglasii) drop most of their 
acorns in October and W0vember.~3J4 
Although samples from deer rumens in 
late December-early January 1979-80 
contained no acorns,'O acorn drop can 
be highly synchronous,l3 and exact 
dates may vary from year to year. Fur- 
thermore, deer and other wildlife may 
consume most of the acorn drop over a 
period of only a few weeks.I3 

CONCLUSIONS 

Although nitrogen levels appeared 
to vary between herds and DAPA did 

not, levels of both were highest in 
summer-when forage conditions are 
at a peak-and may indicate high 
dietary quality. Further study is 
needed to relate seasonal range use, 
and food habits in particular, to fecal 
nitrogen and DAPA. 
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