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ASSTRAGT
Samples of the more important forage lichens on the wimter reage

of barren grvund caribou were analysed for crude protein, crude fat, crude
fiber, ash, calcium, and phosphorus., Twenty-five lichens and 8 vascular
plants collected in June, September, and March were studied,

Liehens appear to have no mutritive qualities wvhich especially
adapt them as a food souroce for caribor, Their carbohydrate ecoatent is
fairly high, but their cxrude protein, crude fat, calcium, and phosphorus
ocontent are low, Seasonal fluctuations in chsmical composition ere apparent,
These fluctuations require additionmal study,

LNTROMIGTION
The decline of the herds of barren ground caribou (Rangifar iarandus

&enlandicng) in northern Canada has led to an active research program
designed to provide data to ensaure survival of this animal, One of the
factors contributing to the decline asy be the quality and quantity of
forage avallahle to caribou on their winter range, Acocording to Kelsall (6)
and others, lichsns are utilised extensively by barren ground caribow
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during the winter and are the chief source of food upon which this animal
depends at that season, No previous reports on the chemical composition
of lichens in Caneda are known and for that reason it is desirable to make
our findings available,
METHORS

In order to obtain data on the chemical composition of lichens
from the winter range in northern Saskatchewan, collections were made at
three intervals, June and September, 1960 and March, 1961, A1l collections
were made in the Stony Rapids and Hlack lake region of northern Saskatchsewan,
Desariptions of the vegetation and geology of the area can be found in
other publications (11, 15), For comparative purposes common vascalar
plants were also ocollected and analysed, Plant samples taken in Juns and
September were collected over a wide area and in as many different habdtats
as possible, Collections during March were more oconfined becanse of the
deep snov, The mmber of species availahle in March for analymis was also
smaller, Only the lal:v;l from the vasoular plants and the portions of
~ lichens showing no decxy were removed for the samples, PFor the vasmlar
plants the ocollection periods represeat the haight of the groving season
(June), the onset of dormancy (September), and dormanay (March), The
physiological activity of lichens at these periods is not imown, 7The plants
wore later analysed by the Analytical Chemistry Research Service of the
Canada Department of Agrioulture ueing essentially the same metbods as
prescribed by the Association of Official Agricultural Chemists (1),

IESIL2
Results of the analyses (Table 1) show that lichens have no matritive

qualities vhich @hwmld especially adapt theam for ocaridou forage, The lichen
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groups, listed in the probable ordsr of caribou preference as suggested by limited
food bhabit studies, show little consistenay in protein content in relation
to preference, Preferred species (Group I) contained only one-seventh as
much protein than the least preferred lichens (Group V), This preference
seems inconsistent vith the requirements of the animals, Rinarson (5)
believed that black-talled deer could not survive on forage below a 5 per
cent crude protein level, The minimum digestible protein maintenance
requirement for domestic livestock is 4,5 per cent (2), Arboreal lichens
(Group IV), vhich are partimlarly importent to caribou under severe weather
conditions (12), are intermediate inm protein content, but do not meet the

5 per oent level during the period of utilisation, In addition, tho
digestibility of lichen protein may be low, Reocent Swedish experiments
indicate that protein in lichens have a negative digestibility, Nordfelt

ek al. (7) reported, ",,, that reindser lost approximately 3 graas digestible
protein for each kg dry matter of lichens cansawd®, Shrubs w.re also
internediate in protein levels, but ecomsiderahly lower than other species

in regions farther south (4),

The fat or ether extract oconteut wvas the highsst in the arboreal
lichens (Group IV) and lowest.in Group III, Fat content wvas higher in
the vascular plant group than in the lioben groups,

Fiber oontent was highest in the most preferred group of lichsns,
Reindeer appear to digest crude fiber especially well (7). A high fiber
content braken down by rumen bacteria and protosoa would liberate large
amounts of energy which would be edvantagecus to animals living umder such
extreas winter oconditioms, Lichen greups II and IV were low in fiber and
the vascular plants were intermediate,

Ash, salcium, phosphorus, and nitrogen~free extract conteats ware
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variable, Ash content was highest in the vascular plants and lowest in
lichen Group I, Calcium and phosphorus levels may be deficient in all
groups with the possible exception of the evergreen shrubs. The minimum
calciun and phosphorus requirements generelly recommended for maintenance
of domestic livestock under range oonditions are ,32 per cent and ,17 per
cent respectively, Beef cattle have a calcium requirement that varies
froa .14 to ,37 per cent and phosphorus requirement that varies froa .15
to .28 per cent, depending on sex, age, and condition of the animal (14).
The optimum calcium-phosphorus ratio is 2:1 to 1312, but should not exceed
5:1 (4), The ratio may be of no consequence as long as minisns requirements
are net, Nitrogen-free extract was highest in the arboreal lichens (Group
IV) and lowest in the leafy Rpltigeraceas (Group V),

Spencer and Krumbolts (13), and Pelmer (9) reported the analytiecal
results from the same 21 Alagkan lichens, but they do not state the date of
collection or the part of the plant analysed, Their results for the same
or similar species are summarised in Table 2, Ratrient content' of Alaskan
lichens appear comparable to that of the same species in northern Saskatchewmn,
Palmer (8) also reported the resmlts from Norweglian investigations, but no

indication of the date of collection or part of the plant analysed was given,

Table 2, Chemical composition of Alaskan lichens (9, 13)

Percentage Composition

Sample Moisture Protein Fat Fiber Ash N, F.E,
Gladonla alpestris 12,35 2,18 1,92 43,98 2,33 37.29
Gladonia rangiferina 12,83 1,75 0.60 47,19 1,78 35,78
Getraria pivalis 13,72 1.87 4.1 8,26 2,69 69.19

Skereocanlon lomentogum 12,66 504 1,94 27,32 2,09 50.55
Peltigera 13,41 17,12 1,12 22,93 7.91 38,51
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It is evident that the plants most utilised are not alwvays the
most mitritious availabls, Cowan gt gl. (3) have also suggested that,
"Nutritive quality and palatability are not necessarily related,”
Digestibility of plant species when eaten in combination may also be
different than when eaten separately,

The major value of liohens to barren ground caribou probably lies
in their carbahydrate ocontent and not as a souroe of protein. 7Ths nitrogun-
free extract content, thought to be highly digestible becmnse of a low
lignin ocontent, increased diring the vinter vhile protein oconteat decreased,
These limited data suggest an inverse relationship betweea nitrogen~-free
extract comtent and the protein oont‘nt of lichen forage,

In nortbhera ‘wintorl , oo of the ohief maimtenance requirwmmnts mqy
be for heat., The high crude fiber content in licheas, such as Cladomia
alpsatrig, may explain their palatability to barren ground caribou, Dumes
aicro—organisss are ahle to break dowm crude fiber for .th.ir energy needs
and at the sams tise liberate heat to the host,

Porsild (10) stated ®,,, the mitritive value of the liohen plants
remains animpaired throughout the wvinter .,.", Our dats, bowever, do mot
support that statement, Arboreal and terrestrial liobens such as Alagharis
lshata, Jrernla mesomrnbi, end Cladonlsa aloesiria sppear subjest to
rather large fluctuations in mitritive values at different seasons, Seassml
fluctuations, however, require more study,

REURIS

Although chemical analymses of plant foods amst be interpreted with
some oaution, several managemsnt Laplications ere suggested, It appears
that lichene may hzve no mtritive qualities which especially recomsand thea

as a food scurce, In general, the mitritive quality on the winter range



Hwomotidl alone, The mitrient content of the food plants ua

requirenents of the animals must be considered, also. Sh.eltho mal

the forage on the winter range is generally poor and quantity may be VJ
‘_""'W-‘mv oover, summer food may be more important as a fastor of winter

survival of caribou. A high plane of summer mutrition providing for

adequate growth of calves and good fat deposita on mature animals may be

needed to ensure overwinter survival, A
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Table 1, (Contioued)

Pereentage oomposition on dry matter basis

Gponp Species Protein Grude Crude Ca:P
Date (Nx 6,25) Fat  Fiber 4Ash N.F.E, Ca P Ratio
4 Eeliigexs sphihosa June 3 17,79 2,04 23,62 1,96 54,59 0,0 0,14 .71l
Sept, 2 18,50 2,15 23,67 1,90 53,78 0,10 0,17 611
Peltizers sanipa Jane 4 18,60 1,52 20,76 2,21 56,85 0,19 0,17 1.1:1
Sept, 5 21,90 1,13 23,45 2,37 51,15 0,15 0.8 81l
aphtbags

and P. ganina Mar, 15 19,61 1,54 24,75 1,90 52,20 0,13 0,15 91l
Hspbrons erstloum Juns 28 13.30 3;5'7 2794 2,61 52,58 0,05 0,16 o321
Sept, 6 1301 278 1.9 1% 22 008 ol 7

Group Average 17,53 2,25 25,32 2,14 52, 11 .15
VI Arstostephylos uva-urgl June 5 5.8 4,1, 1,711 2,20 76,37 0,50 0,13 3.8:1
Sept, 7 6.34 5.3 13,81 2,68 71,82 0,61 0,17 3.631
ledmm zrosnlandlionm Sept. 9 10.45 498 2,66 2,68 57,23 048 0,19 2,5:1
Mar, 15 8,7 4,63 23,87 2,24 60,52 0,57 0,15 3,8:1
Yacoinlun yitis-idese June 5 6,33 2,81 15,63 2,32 72,91 0,47 0,10 4,731
var, plops Sept, 9 7.87 2,81 20,37 2,71 66,24 0,55 0,16 3,411
Mar, 15 ﬁ.% 36 12720 225 %ﬂ.ﬁ. 033 Qall 511

Group Average T. 3.98 18,25 2,44 7,95 0,53 0,14
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