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South Dakota Stat e  Universi ty 
Brookings , South Dakota 

Dep artment of Animal Science 
Agr icultural Experiment Station A . S .  Series 76- 19  

Aspen Material as  a Feed Ingredient in Ruminant Rat ions 

L .  D .  Kams tra , M .  S ingh , L .  B .  Emb ry and L .  Peterson 

Introduction 

Asp en (Populus tremuloides ) ,  covering in excess o f  5 8 , 000 acres in the 
Black Hills area and over 3 million acres in the Upper Great Lakes area , has 
not been harves ted in s uff ici ent amounts to  perpetuate growth . Periodic 
harves ting is not only necess ary to as sure an aspen s t and b ut younger trees 
are needed as a source of food for grous e ,  deer and other wildlife . Although 
aspen serves as a source of fiber for paper ,  lumber , insulation and o ther 
indus trial uses , it is pres ently not used for these purposes in the Black Hills 
region . In all regions where aspen grows whether or not it has other uses , 
s ubs tantial s tands have reached maturity ( 60 to 70 years old) and will die 
wi thout product ion of  replacement trees if harves ting programs are not 
initiated . South Dakot a  Dep artment of  Game , Fish and Parks is b eginning such 
a program . In 1974  they were faced wi th the prob lem o f  utili zation o f  
harves ted asp en t rees . The purpose of  this s tudy was t o  det ermine the level 
at whi ch the harves ted aspen mat erial could b e  fed to ruminants if corrected 
for known nut rient deficiencies s uch as pro tein and vitamin A .  Of  the hard
woods , aspen wood appears to have potent ial as a ruminant feed b ecause of its 
low ligni ficat ion (encrus tation o f  fib ers ) and lack of  known toxic cons t ituents . 

Materials and Methods 

Approximately five acres of mature aspen were harves t ed near S turgis , 
South Dakota , by the Dep artment o f  Game , Fish and Parks consistent wi th 
accepted habi tat improvement methods . The ent ire t ree , including all b ranches , 
leaves and b ark , was fed into a chipp ing devi ce and b lown into trucks for 
transport ing to  a drying bin near Egan , S outh Dako t a .  The dried chips were 
hammer-mi lled and direct ly incorporated into a comp lete pelleted ration . A 
ration containing 9 3% alfalfa s erved as the control . Five other rat ions were 
formulated using increasing levels o f  aspen at l� , 24 , 32 and 48% o f  the total 
rati on wi th the 4 8% level also being fed wi th 4% sodium hydroxide . S oyb ean 
meal (44% protein) was included in rations which contained aspen in a rat io o f  
40% soybean meal t o  60% aspen . Thi s  rat io o f  soyb ean meal and as pen was used 
so  that a soyb ean-aspen mix would approximate the alfalfa used as the contro l .  
The alfalfa used in this experiment contained 15% protein and the aspen material 
about 1% prot ein . Aspen material and soyb ean meal combinat ions then were used 
to replace 20 , 40 , 60 and 80% of  the alfal fa in the control ration . All rat ions 
contained dried molas s es , trace mineral s alt , dicalcium phosphate and vitamin A .  
Four perc ent sodium hydroxide was added to one 4 8 %  aspen ration as a de ligni
fying agent for aspen material . The ingredient composition is shown in t ab le 1 .  
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Table 1 .  Rat ion Compos i tion , � 
k 

4 8% aspen 
1 2 %  2 4 %  36% 4 8% 4% sod ium 

Ingredients Control aspen aspen aspen aspen hydroxide 

Alfal fa 9 3  7 3  53  33 1 3  1 3  
Soybean meal 8 1 6  2 4  32 32 
Aspen material 12 24 36 48 4 8  
Molas s es 5 5 5 5 5 5 
Trace mineral 1 1 1 1 1 1 
Dicalcium phosphate 1 1 1 1 1 1 
Vi tamin Aa 

Estimated crude prot ein 1 4 . 88 1 5 . 20 1 5 . 52 1 5 . 84 1 6 . 1 6 1 6 . 1 6 

a 
2 , 000 IU vit amin A per kg o f  rat ion . 

Sixty Hereford s teers weighing app roximately 7 2 5  lb . were randomly 
allotted into 1 2  pens of 5 animals each . Each o f  the 6 rat ions was fed to 2 
pens or 10 animals for a period of  9 3  days . All rat ions were fed as a complete 
p elleted ration on an ad l ibi tum basis . Prior to the trial , animals were 
res tricted to a rat ion-Of medium to poor quality mixed hay wi th no s upplementa
tion for a 3-week period . Animals were allowed approximat ely a 2 -week period 
to reach full f eed once the trial b egan . Animals were gaining about 0 . 5  lb . 
per day at this t ime . All experimental rat ions were well ac cepted and no 
intake prob lems were noted . S ome difficulty was experienced in get ting 
animals on full feed in one pen ( 5 animals ) wi th the pelleted alfalfa control 
rati ons . Animals were off feed for a period of 2 days . Animals on all rat ions 
were fed an init ial feed of 10 lb . per day and were increased by 10 lb . incre
ments each day unt il full feed was achieved . Animals were weighed initially 
and at 32 , 5 7  and 9 3  days . Ini tial and final shrunk weigh ts were also ob tained . 

The amount o f  aspen availab le was sufficient t o  feed the s t eers for a 
period of  9 3  days . At this time , two s teers from each pen (4 per treatment) 
were slau ghtered for c arcass data and t as t e  panel evaluation o f  the meat . 
One s teer from each pen (2 per treatment group) was used to conduct digest ion 
and balance s tudies with the feedlot rat ions . The remaining 12 s teers then 
were offered a high-concentrate finishing rat ion to determine e ffects o f  the 
previous experimental rat ions on later performan ce wh en fed typi cal high
concentrat e finishing rat ions . 

Results and Dis cussion 

Growing and Finishing--Aspen Wood Phase 

Feedlot Performance . Res ults o f  the 9 3- day feeding trial are shown in 
t able 2 .  Differences b etween final filled and shrunk weigh t s  show a large 
amount of shrink ( 3 8  to 4 8  lb . per head) b ut with no apparent t rend related 
to rat ion differences . Steers fed the control pelleted rat ion made a rather 
low rate of gain during the fi rs t  32 days of the experiment . Increasing 
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leve ls of aspen with the soyb ean meal resulted in improvements in weight gains 
up to the level of 32% aspen and 24% soyb ean meal . The alfalfa in all rations 
was prep ared from previous ly pelleted alfalfa and reground to prep are complete 
pelleted feed in each treatment . The alfalfa , having b een ground twi ce in 
ration preparation , was quite fine and may have contrib uted to  unusually low 
weight gains for the high alfalfa control during the firs t 32 days . The 
coarser asp en rat ions appeared to  assist  in gett ing animals to ful l feed 
sooner . Af ter the firs t month weight gains were imp roved for the alfalfa 
control gr oup . The average gain of  1 . 87 lb . daily for the remainder o f  the 
9 3-day experiment more nearly represents expected gains from feeding pelleted 
alfal fa to  cattle of the weight used in the experiment . In contras t to  the 
increas ed weight gain for the al falfa control group , s teers in all groups fed 
soyb ean meal and aspen rep lacing various amounts of the alfalfa showed lower 
weight gains after the firs t month as the animals b ecame heavier .  Weigh t gains 
at 9 3  days would be influenced by differences res ulting during any previous 
weigh t perio d .  

Tab le 2 .  Feedlot Performance as Af fected by Aspen Content o f  Diets 

T reatments 
48% aspen 

12% 24% 36 % 48% 4% sodium 
Item Control aspen aspen aspen aspen hydroxide 

Numb er o f  animals 1 0  1 0  10 10 10 10 
Numb er of days fed 9 3  9 3  9 3  9 3  9 3  9 3  
Avg . initial filled wt . ,  lb . 728  728  723  726  7 2 5  726  
Avg . final filled wt . , lb . 8 7 3  9 34 9 80 989 978 9 70 
Avg . ini tial sh runk wt . ,  lb . 70 8 705 702 702 704 70 4 
Avg . final shrunk wt . ,  lb . 826 89 3 9 3 7  9 5 1  9 30 9 3 1  
Avg . daily gain , lb . 

32 days ( filled) 0 . 9 4  1 . 4 8  3 . 1 6 3 . 5 6 3 . 2 7 3 . 6 3 
5 7  days ( filled) 1 . 69 2 . 90 3 . 5 2 3 . 32 3 . 1 7  3 . 16 
9 3  days ( filled) 1 . 5 5 2 . 2 3  2 .  7 7  2 . 83 2 .  72 2 . 6 2  
9 3 days ( shrunk) 1 .  26 2 . 0 2  2 . 5 3 2 . 6 8 2 . 42 2 . 44 

Avg . daily rat ion , lb . 
32 days ( cons ump tion) 1 6 . 49 1 9 . 0 3  2 3 . 75 24 . 42 2 3 . 25 2 3 .  7 1  
5 7  days 2 1 .  38 24 . 46 28 . 56 29 . 40 2 6 . 14 2 7 . 42 
9 3  days 2 4 . 6 8 2 7 . 7 4  3 0  . 3 3 30 . 86 2 7 . 8 1 2 9 . 09 

Feed/lb . gain , lb . 
32 days 20 . 3 1 1 3 . 54 7 . 5 3 6 . 88 7 . 12 6 . 5 8  
5 7  days 1 5 . 6 3 10 . 2 6  8 . 08 9 . 04 8 . 3 1 9 . 5 9  
9 3  days ( f illed) 15 . 9 3  1 2 . 49 1 0 . 9 5 10 . 95 1') .  25 1 1 . 12 
9 3  days ( shrunk) 19 . 50 1 3 . 80 1 2 . 0 7  1 1 . 6 6 1 1 . 56 1 2 . 0 3 

C arcass Dat a .  Carcass data for the 24 animals s laughtered after the 
9 3-day growing period are shown in t ab le 3 .  Usually animals o f  this weight 
class would not be desirab le for s laugh ter . However , it  seemed appropriate to 
ob tain experimental data from each feeding phas e .  The animals did not have 
sufficient finish or marb ling to receive high marb ling s cores or carcass grades 
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as animals on finishing rat ions . Animals were graded from s tandard to good . 
No obj ectionable flavor was noted with any o f  the animals , howeve r ,  and all 
animals re ceived an acceptab le t as te panel evaluation s core . 

Table 3 .  Carcas s Characteris t ics and Tas te Panel Evaluat ion 
as Affected by Aspen Content o f  Diets 

48% aspen 
12% 24% 36% 48% 4% sodium 

Item Control aspen aspen aspen aspen hydroxide 

Hot carcas s  wt . ,  lb . 489 . 0  5 46 . 3  5 6 1 . 3  5 7 9 . 0  583 . 0  5 48 . 3  
Dressing % 54 . 24 56 . 79 5 6 . 4 7 5 6 . 9 1  56 . 1 1 5 5 . 69 
Federal carcass grade s tandard s tandard+ good- good standard+ s tandard+ 
Marbling s core 2 . 8  3 . 0  3 . 8  3 . 8  3 . 3  3 . 3  
Abs cessed livers 2 

1 
Rib eye area , cm 69 . 4 8  79 . 4 2  7 6 . 66 7 3 . 1 3  7 7 . 6 3 76 . 48 
Confirmat ion 1 7 .  8 1 9 . 0  19 . 3  19  . 5  19 . 0  1 9 . 3  
Maturity 2 3 . 0  2 3 . 0  2 3 . 0  2 3 . 0  2 3 . 0  2 3 . 0  
Color 3 . 5  3 . 8  5 . 3  5 . 0 3 . 8  4 . 8  
Firmness 5 . 0 4 . 8  5 . 8 5 . 5  5 . 3  5 . 3  
Kidney f at , "I 1 .  9 1 . 8  2 . 9  2 . 2  1 .  9 2 . 1  10 

Tas te panel evaluat ion 
a 

Tendernes s  3 . 82 3 . 48 3 . 2 3 4 . 0 3  3 . 0 3 2 . 80 
Flavor 3 . 4 3  3 . 25 3 . 1 3 3 . 4 3 3 . 1 8 3 . 00 
Jui ciness 3 . 90 3 . 80 3 . 53 3 . 9 8 3 . 58 3 . 10 

aS cored on a s cale of 1 to 5 wi th lower values b eing more desirab le .  

Finishing Phas e--Standard Rations 

Feedlot performance for 24 of the animals that were cont inued on a 
finishing rat ion ( 85 %  corn , 15% mixed alfalfa-brome) is shown in t able 4 .  
Animals fed the cont rol rati on were l ighter than animals provided all o ther 
rati ons at the beginning o f  this perio d  b ecause of lower gains during the 
growing phas e .  Control animals appeared to compensate by making s omewhat 
better gains during the 85-day finishing phase but were still lighter in 
weight at the t erminat ion of the t rial than animals on the other treatments . 

Carcas s charact eris tics and grade did not app ear to  b e  greatly influenced 
by previous rations (tab le 5) . 
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Tab le 4 .  Feedlot Performance with Standard Finishing Diets 

Previous t reatments 
48% asp en 

12% 24% 36% 48% 4% sodium 
Item 

--
Control aspen aspen aspen aspen hydroxide 

Numb er o f  animals 4 4 4 4 4 4 
Number o f  days fed 8 5  85 85 85 85 85 
Avg . init ial f illed wt . , lb . 8 4 7 . 5  877 . 5 9 64 . 8  9 4 6 . 0  9 18 . 7  848 . 5  
Avg . f inal fil led wt . , lb . 1096 . 5  1 1 24 . 8 1 159 . 5 1 1 6 1 . 5  1 1 69 . o  1 16 4 .  5 
Avg . init ial shrunk wt . ,  lb . 79 1 . 0  837 . 5  9 27 . 3  9 12 . 3  8 7 3 . 0  909 . 0  

· Avg . final sh runk wt . , lb . 106 4 . 5  1 100 . o  1 1 39 . 8  1 12 8  . 3  1 1 35  . o  1 1 30 . 5  
Avg . daily gain , lb . 

33 days ( f i lled) 4 . 0 2  3 . 70 1 . 84 2 . 6 7 2 . 86 3 . 0 2  
6 1  days ( filled) 3 . 0 3  3 . 1 7 2 . 5 5 2 . 6 2 3 . 0 2  2 . 86 
85 days ( fi lled) 2 . 9 3  2 . 9 1  2 . 29 2 . 54 2 . 9 5 2 . 54 
85 days ( shrunk) 3 . 22 3 . 09 2 . 50 2 . 54 3 . 0 8  2 . 6 1  

Avg . daily rat ion , lb . 
3 3  days (consump tion) 2 2 . 1 6  2 1 . 37 2 3 . 29 2 2 . 72 22 . 0 1  2 3 . 94 
6 1  days 2 4 . 65 2 3 . 89 2 3 . 99 2 5 . 20 24 . 09 24 . 10 
85 days 2 5 . 4 1  24 . 7 7  2 5 . 1 6 2 6 . 2 3  2 6 . 39 25 . 1 5 

Feed/lb . gain , lb . 
3 3  days 5 . 50 5 . 78 1 2 . 65 8 . 52 7 . 70 7 . 9 2  
6 1  days 8 . 1 3 7 . 53 9 . 39 9 . 62 7 . 99 8 . 44 
8 5  days ( filled) 8 . 5 7 8 . 5 1 10 . 98 10 . 35 8 . 9 6 9 . 89 
85 days ( sh runk) 7 . 86 8 . 0 8  1 0  . 14 10 . 39 8 . 62 9 . 72 
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Table 5 .  Carcass Characteris tics and Tas te Panel Evaluat ion 
wi th Standard Finishing Diets 

Previous treatments 
4 8% aspen 

12�� 24% 3 6% 48% 4% s odium 
Item Control aspen aspen aspen aspen hydroxide 

Hot carcass wt . , lb . 6 23 . 3  659 . 8  69 7 . o  692 . 3  683 . 3 6 8 1 . 0  
a 58 . 59 59 . 9 7  6 1 . 14 6 1 .  4 1  60 . 20 60 . 24 Dressing % 

Federal carcas s  grade choice- cho ice- choi ce- choice- choice- choice-
Marb ling s core 4 . 9 5 . 1  6 . 3 5 . 5  6 . 2 4 . 6  
Abs cessed l ivers

2 Rib eye area , cm 6 2 . 89 65 . 63 7 2  . 15 72 . 55 7 3 . 83 72 . 20 
Confirmat ion 20 . 0  20 . 5  20 . 8  20 . 5  2 1 . 0 20 . 3  
Maturity 2 3 . 0  2 3 . 0 2 3 . 0  2 3 . 0  2 3 . 0  2 3 . 0  
Color 5 . 0 5 . 0 5 . 0  5 . 0 5 . 0  5 . 0  
Firmness 5 . 8  4 . 8 5 . 8  5 . 5  5 . 0  5 . 3  
Kidney fat , % b 

2 . 0  2 . 5  2 . 5  2 . 4  2 . 3  2 . 3  
Tas te panel evaluat ion 

Tenderness 3 . 4 2 . 8  3 . 4  3 . 2  
Flavor 2 . 5 2 . 4  2 . 6  2 . 6  
Juiciness 3 . 45 3 . 20 3 . 40 3 . 35 

:Uetermined on b asis o f  hot carcass weigh t .  
Scored on a s cale o f  1 t o  5 wi th lower values being more desi rab le .  

Diges tion and Met ab olism Trial 

Twelve of the animals (two from each t reatment ) were used in the diges tion 
and metabolism trial . The SUI!llllary o f  the results app ears in t ab le 6 .  Rat ions 
having higher apparent digestib i li ty for the various nutrient components were 
also those whi ch were associated wi th higher gains and feed e fficiency . In 
general , s oyb ean-aspen rat ions in thi s  ratio were more digestib le . This was 
indicat ed wi th all nutrients except ether extract whi ch is a minor component 
in these rations . 
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Table 6 .  Diges tion and Me tab olism Trial on Aspen Wood Rat ions--Dry Mat ter Intake , 
Diges tib i lity Coe fficient s and Mineral Balance 

48% aspen 
12% 24% 36% 48% 4% s odium 

Item C ontrol aspen aspen aspen aspen hydroxide 

Dry mat ter intake / 100 kg b o dy 2 . 19 2 . 25 2 . 1 1 2 . 20 1 . 86 2 . 30 
wt . ,  kg 

Apparent digestibility , % 
Dry mat ter 5 1 . 5 1 5 1 . 15  54 . 46 59 . 4 5  6 2 . 85 5 7 . 06 
N . F . E .  5 9 . 86 6 3 . 28 5 9 . 8 1 6 7 . 23 6 8 . 9 3  6 1 . 94 

� Crude protein 4 6 . 7 1  5 5 . 1 3  6 3 . 64 70 . 73 7 6 . 64 6 8 . 6 3  0 
Crude fiber 34 . 2 7 34 . 70 4 3 . 5 7 4 3 .  70 50 . 40 44 . 24 ....... 

Ether extract 84 . 4 3  88 . 04 8 7 . 4 1  73 . 6 1  7 4 . 45 6 9 . 72 
TDN , % 49 . 59 5 3 . 12  5 5 . 49 59 . 46 6 3 . 4 1  5 4 . 9 6 
D . E . , Meal/day 1 4 . 80 1 8 . 1 6  1 8 . 38 22 . 4 2 20 . 2 3 2 1 . 19  
Nitrogen b alance 

Total intake , g/day 1 1 1 . 0  148 . 1 1 5 1 . 2  196 . 0  166 . 9  1 9 6 . 1 
Retention 

Grams /day 5 1 . 4  80 . 2  9 4 . 8  136 . 5  126 . 4  1 32 . 4  
Percent o f  intake 46 . 3  54 . 2  6 2 . 7  69 . 6  75 . 7  6 7 . 5 

Mineral b alance , g/day 
Calcium 24 . 10 18 . 0 2 1 7 . 48 22 . 6 2 2 5 . 38 1 3 . 20 
Phosphorus 9 . 9 3 6 . 78 0 . 5 3  4 . 1 3 9 . 1 5 3 . 7 1  
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The reliability of  using only two animals from each treatment for the 
diges tion and metab ol ism trial could be questioned. When used in conj unction 
wi th the feedlot performance , i t  can b e  us ed as subs tantiating data to 
indi cat e trends whi ch might be expe cted . 

Economi c Considerat ions 

Cos t  of Aspen Material , Processing and Rat ion Preparation . A thorough 
cos t analysis is difficult .during initial phas es o f  feas ib ility studies . Three 
cos t analys es were made , however ,  during thi s  first experimental trial in aspen 
utili zat ion t o  determine the cos t o f  harves t ing and preparat ion of whole aspen 
t ree mat erial into a feed . The firs t cos t  analysis was made by the Department 
o f  Game , Fish and P arks in 1 9 75 (tab le 7 ) . 

Braden Fores try Services Incorporated , Deadwood , South Dakota ,  was con
t racted to make a more extensive cos t analysis of processing aspen material 
prior to its incorporat ion into animal rat ions . Although the entire cos t 
analysis is t oo voluminous to  include in this report , the essential cos ts per 
unit of  production for a s imulat ed model operat ion in the Black Hills are 
es timated in t able 8 ,  

Total Tree Incorporated , Burnsville , Minnes ot a , also made a cos t analysis 
of  process ing aspen prior to rat ion p reparation , This cos t  analysis is bas ed 
on actual commercial production o f  aspen in volumes of 800 t ons of  aspen 
daily . Note that the analysi s  does not include grinding or drying o f  aspen , 
only product ion o f  wet chips loade d into 2 2 . 5  ton vans . 

The cos t analysis of  product ion o f  wet chips in Minnesota was made on 
Augus t 1 9 , 1 9 76 , and thus should s till reflect near present-day cos t s . I f  a 
drying and grinding charge of approximately $ 10 was added to  wet chip pro duc
tion cos ts , prepared aspen for rat ion forumulat ion should cos t  on a commercial 
basis approximately $ 1 8 . 50 per ton . Both cos t  analyses made for the Black Hills 
area estimated the cos t of processed aspen to be from $ 35 to  $42 per ton . 

The e conomi c analysis of  cos ts during experimental development o f  a 
feeding program are probab ly not realis tic since the main obj ec t ive is to  
determine feasib ility in init ial t rials rather than the mos t  e conomical method. 
This is shown by the comparison b etween experimental cos t s  o f  harves t ing as pen 
in the Black Hills versus the suggested commercial cos ts indicated by a com
mercial company (Total Tree Inc . ) . 

When ration preparat ion from the p ro cessed aspen product is considered , 
the same thinking prevails . The amount o f  s oybean meal needed to completely 
replace al fal fa would usually be t o o  cos tly under usual price relat ionships 
b etween soyb ean meal and hay . In order for s uch a product to compete on the 
b asis o f  cos t ,  i t  would require a cheaper source of  p rotein and energy than 
s oybean meal . Thi s  does not defeat the obj ective of  the feasib i li ty s tudy-
to show whether or not it is poss ib le to produce a product whi ch would 
have similar animal utilizat ion t o  alfalfa if made equal in bas i c  nutrients .  
Other avenues for uses also become apparent , such as using a product whi ch is 
well accepted by animals but lacks protein or other nutrients to  dilute a 
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Table 7 .  Comparative Cost Data, 19 75 Aspen Feeding Trial 

Cost Eer ton in dollars 
Cost/ton Cost/lb . 1 2% 24% 36% 48% 

Cost item in dollars in cents Control level level level level 

Harvesting and chippi ng 20 . 50 0 . 0 1  0 2 . 40 4 . 80 7 . 20 9 . 60 
Drying 1 8 . 6() 0 . 009 0 2 . 16 4 . 32 6 . 48 8 . 64 
Grinding 1 . 90 0 . 00 9  0 0 . 22 0 . 44 0 . 66 0 . 88 
Subtotal 

( 1 )  Cost of aspen portion 4 1 . 00 0 . 0 20 5  0 4 . 78 9 . 5 6  14 . 34 19  . 12 
.,.. of the ration 
N 

( 2 )  Pelletizing and bagging 18 . 00 0 . 009 1 8 . 00 1 8 . 00 1 8 . 00 1 8 . 00 1 8 . 00 \0 

( 3) Cost of the additive 9 7 .  7 5  9 6 . 75 8 9 . 00 8 1 . 70 7 5 . 20 
portion of ration 

Total ration cost 1 1 5 .  75 1 19 . 5 3  1 1 6 . 56 1 14 .  04 1 12 .  32 
( sum of items 1-3) 

Ration cost/lb . 0 . 58 0 . 060 0 . 05 8  0 . 05 7  0 . 056  
Ration cost/lb . of gain 1 . 1 3 0 . 83 o .  70 0 . 66 0 . 65 

( shrunk wt . )  
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Table 8 .  Unit Product ion Cos ts fo r Model Operation 

Dollars per ton 
Item dried chips 

1 .  Timb er purchas e and acquisitions , including road 
b uilding and maintenance 

2 .  Falling and bunching of trees 

3 .  Transportat ion of rough logs to central chipp ing 
and drying plant 

4 .  Chipping process (including handling of chips to 
drying process ) 

5. Drying process (including handling of  chips t o  
s torage area o r  loading f o r  dis tribution to 
pelleting plant ) 

6 .  Busines s adminis trat ion , overhead and pro fi t  margin 
(Profit margin computed here in 12% return on inves tment 
of capital , equipment , lab or and management ) 

Total unit product ion cos ts 

1 . 7 3 

9 . 70 

6 . 9 3  

7 . 36 

4 . 50 

5 . 29 

$35.5 1 

Note : Amortization and dep reciat ion of  capi tal equipment are included 
wi thin the cos t figure for each operat ional phas e .  

traditional feed whi ch pos s es s es a s urplus o f  nutrients for a certain feeding 
program .  For example , i t  may b e  desirab le t o  dilute corn si lage for b reeding 
animals b eing wintered to prevent excessive finish while saving on feed cos t s . 

Summary and Conclusions 

Aspen wood mat erial and s oyb ean meal in a ration of a 60 : 40 rat io res ulted 
in faster rates of  gain through 93 days . These ratios resul t in a final product 
comp arab le to good quality al falfa . The percent age o f  soybean meal contributes 
s ubs tantially to the energy as well as the protein of the mixture . The mixture 
ratio appears t o  be equivalent in energy t o  the contro l  rat ion as determined by 
the diges t ion t rial . The results show , in general , that soyb ean and aspen 
mixtures were a s atis factory s ub s t itut ion for up to  80% of the alfalfa in the 
control ration . 

Aspen s te aks , from both the growing and finishing phas e , were rated quite 
similar by the t as te panel , b oth b eing accep tab le wi th no off-flavor noted . 
Fat dep os i t ion in the animals whi ch comp leted the f inishing phase appeared 
somewhat abnormal . Fat was deposited in layers--rather than the usual expected 
marb ling pat terns . This could have b een caused by the high wei gh t  o f  s ome of  
the animals prior to  the finishing phas e . 
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The e conomic importance o f  utilizing aspen wil l  depend on several fact ors , 
s uch as the market price o f  t raditional feeds , the cos t o f  harves t ing and 
transporting asp en from its s ource and cheaper ways t o  supplement the aspen 
mat erial t o  corre ct nutritional deficiencies . 

Addi tional experiments are now in progress in whi ch aspen serves as the 
roughage portion o f  f inishing rat ions . An at tempt is also being made to us e 
forms o f  nit rogen other than s oybe an meal t o  decrease cos t .  Chicken manure 
as a source o f  s upplemental prot ein is pres ently b eing inve s t igated . 
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