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ABSTRACT 

Three digestion trials were conducted using four Hampshire x 

Suffolk wether lambs and four La Mancha wether goats of comparable ages 

and with mean body weights of 29.3 and 17.6 kg, respectively to 

determine the digestibilities of alfalfa hay, wheat straw (WS) and 

cottonseed hulls (CSH). Soybean meal was supplemented at 250 g per d 

per head to the WS ar CSH diets. Digestion coefficients for all 

components in alfalfa hay were similar (P>.05) for sheep and goats. In 

the WS trial, goats had higher digestibilities than sheep (P<.05) for 

organic matter (68.9 vs 61.9%), crude protein (83.4 vs 76.4%) and gross 

energy (68.2 vs 64.0%). Goats also had higher digestibilities for 

organic matter (56.5 vs 47.7%), crude protein (74.0 vs 59.8%) and gross 

energy (57.9 vs 49.6%). There were no differences between sheep and 

goats in the digestibility of acid detergent fiber or neutral detergent 

fiber in WS and CSH. 
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INTRODUCTION 

Interest in goat production has increased in recent years 

particularly in less developed countries. Goats have the ability to be 

productive on what would be sub-standard levels of nutrition for other 

ruminants (Malechec and Leinweber, 1974). 

It has been suggested that the adaptation of goats to poor 

environments where forages tend to have higher percentages of crude 

fiber and lower percentages of protein, might be due to an enhanced 

digestive efficiency (El Hag, 1976). The fact that goats have the 

apparent ability to utilize coarse fiberous forage has lead to the 

popular opinion that they are "super ruminants" (Malechek and Leinweber, 

1974). Some experimental evidence indicates that goats have a higher 

digestion capacity than other ruminants, however this advantage is 

likely to exist only in certain breeds or strains having definable 

anatomical differences and is probably not a characteristic of the 

entire goat population (Huston, 1978). 

There have been relatively few studies in which direct 

comparison of digestibilities by goats and other species have been made. 

Even fewer studies have been conducted with animals of comparable ages 

or over a range in forage quality. 

This study was conducted to compare the digestive ability of 

sheep and goats fed diets containing different quality roughages. 

1 



LITERATURE REVIEW 

Comparative Digestion Studies 

High to Medium Quality Rouhgages 

There have been relatively few studies in which goats and sheep 

were fed a high to medium quality roughage only. In most of the studies 

a low quality roughage was also fed. 

Jones, et al. (1972) conducted a digestion study in which sheep 

and goats were fed similar diets. In Experiment 1, two non-pregnant 10 

mo old female Toggenburg goats and two non-pregnant yearling Cheviot 

ewes were fed high and low dry matter corn silages and an 

alfalfa-timothy hay mixture. The only differences between the species 

were that goats had higher digestibilities of crude protein in the 

alfalfa-timothy mixture and lignin in the high dry matter corn silage. 

Dry matter intakes were significantly greater for the sheep than goats 

when the alfalfa- timothy mixture was fed. In Experiment 2, four 6 mo 

old goats, six Cheviot x Suffolk ewes and six Holstein heifers were fed 

an alfalfa-timothy mixture, high dry matter corn silage and alfalfa hay. 

Sheep consumed significantly more high dry matter corn silage than 

goats. No significant differences were observed among the diets in 

digestibility of any component. Rumen VFA analysis showed higher 

(P<.05) molar concentrations of acetic acid in the goats than in the 

sheep fed corn or grass silage. 

2 
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Sharma and Murdia (1974) conducted a digestion trial in which 

four young female cattle, buffaloes, sheep and goats were used to study 

the utilization of sun-cured berseem hay (20.6% crude protein) fed in 

the long form. Digestibility coefficients for dry matter, organic 

matter, crude fiber, ether extract, and nitrogen free extract were 

higher for goats than for any of the other species. Goats and sheep had 

similar digestion coefficients for crude protein and they had higher 

digestibilities of all nutrients than the cows or buffaloes. On a 

metabolic body weight basis, buffaloes had higher voluntary dry matter 

intakes than cattle, cattle higher than sheep and sheep (70.4 g/kg"^) 

higher than goats (65.1 g/kg"^). Sharma suggested the reason goats 

had higher digestibilities than sheep was that goats are capable of more 

complete chewing and the differences in chewing become more important 

when long hay is fed. 

Huston (1976) conducted a study in which four ewes, five male 

Spanish goats, five steers and two female deer were fed commercial 

pellets with approximately 60% roughage (alfalfa and cottonseed hulls) 

and not less than 10% crude protein. Dry matter digestion coefficients 

for the experimental ration were 64.3, 60.6, 58.8, and 55.7 % for 

cattle, sheep, goats and deer, respectively. Huston stated that the 

ability of ruminant animals to digest consumed materials is determined 

primarily by retention time in the rumen. Rumen retention is a function 

of the size of the compartment in relation to a rate of consumption. If 

consumption rate is constant, retention time is increased in a rumen of 

greater volume. The study indicated that efficient utilization of range 
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forages requires a mixture of animal species which have dietary 

requirements and selection tendencies that match forage availability. 

El Hag (1976) conducted a digestion study using four 2 y old 

sudan desert rams (Sudan desert sheep) weighing 28 to 36 kg and four 

male desert goats weighing 28 to 36 kg. The animals were fed three 

different forages of varying qualities in three separate trials. The 

feeds were chopped into 4 cm pieces. The forages utilized were berseem 

hay (Egyptian clover), lokh grass, and hummera which represented high, 

medium, and low quality diets, respectively. In Experiment 1, sheep and 

goats digested the various nutrients in the berseem hay similarly except 

goats digested the ether extract fraction significantly (P<.05) more 

efficiently than sheep. In Experiment II, the goats had higher 

digestibilities than sheep of crude protein, nitrogen free extract and 

crude fiber (sheep, 74.4 vs goats, 71.6%) in lokh grass. In Experiment 

III, goats digested the crude protein fraction of hummera more 

efficiently than sheep (75.1 vs 70.4%). Goats also had higher (P<.05) 

digestibilities of crude fiber (59.6 vs 54.2%) and nitrogen free extract 

(55.8 vs 52.5%). Volatile fatty acid concentrations in the rumen were 

taken prefeeding and 3 h post feeding. Hummera produced the greatest 

(P<.01) change in concentrations of VFA with goats (.67 meq /100 ml 

rumen liquor) and sheep (.18 meq /100 ml rumen liquor). When berseem 

hay was fed, changes in rumen VFA concentrations were similar for goats 

and sheep. El Hag found that given similar diets, goats had lower 

levels of rumen ammonia and blood urea and higher nitrogen retention 

than sheep. Rumen VFA concentrations were higher in goats than in sheep 
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when medium to poor quality roughages were fed. A high concentration of 

VFA production in the rumen of goats suggests that the rate of fiber 

digestion is also relatively high and is consistent with a high rumen 

fermentation rate. High water intake by sheep as compared to goats 

promotes faster rumen emptying. 

Sharma, Murdia and Rajaura (1982) fed Egyptian clover (20.6% 

crude protein) and mixed dry grass (3.85% crude protein) to four young 

female cattle, buffaloes, sheep, and goats in two separate 28 d 

experiments. Digestibility coefficients for dry matter, organic matter 

and crude protein in both feeds were higher for goats and sheep than for 

cows and buffaloes. Buffaloes and sheep digested the crude fiber to a 

similar extent, but goats were superior to all the other species. On a 

metabolic body weight basis, sheep consumed significantly more clover 

hay (70.4 vs 65.1 g/kg*^) and dry grass (50.9 vs 41.4 g/kg*^) than 

the goats. The goats utilized the clover hay more completely than did 

the other species. 

Louca, Antoniou and Hatzipanayiotou (1982) fed barley hay, sudex 

hay, lucerne hay, barley straw, and leaves of acadia with and without 

concentrate to Chois wethers and Damascus wether goats. No significant 

differences among species were observed in digestibility of nutrients in 

barley hay, barley hay + concentrate, lucerne hay, acadia + concentrate, 

and sudex hay fed alone and with concentrate. Sheep digested crude 

protein more efficiently (P<.01) than goats when acadia or barley hay + 

concentrate was offered. Sheep were more efficient than goats in 

digesting all nutrients except crude fiber when lucerne hay + 
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concentrate was fed. Digestibility of barley straw was more efficient 

by goats for all nutrients but the differences were statistically 

significant only for dry matter, organic matter and gross energy. Water 

intake was lower for goats, especially when acadia was fed. Voluntary 

dry matter intake was similar for goats and sheep, although goats tended 

to consume slightly more feed. Louca et al. (1982) cited a study by 

Geoffery (1974) that showed goats spent more time masticating their 

feed, ate more frequently and spent more time for each ruminating period 

than sheep. He also stated that goats differ from sheep in feeding 

behavior and rumination when fed mature rye grass. The digestive 

abilities of goats are dependent essentially on 1) nature of the diet, 

2) level of feed intake, 3) salivary secretion, 4) pattern of rumen 

fermentation, and 5) movement along alimentary tract. The goat's highly 

mobile upper lip enables it to select palatable feeds, particularly when 

grazing on thorny shrubs. Bipedal standing during browsing could 

account for the goats superiority to sheep when grazing. Urea recycling 

has also been suggested as a possible factor influencing digestion in 

sheep and goats. Increased in saliva flow not only provides nitrogen for 

fermentation in the rumen but also aids in the mastication of coarse and 

fibrous feedstuffs. 

In 1982, Owens and Ndosa conducted two trials using stall fed 

British Saanan goats and Welsh Mountain Sheep. Animals were 9 mo old 

castrated males of 25 kg live weight. In Experiment 1, eight goats and 

eight sheep were used in two periods to measure the digestibility of 

75 
restricted-fed (40g dry matter/kg* ) milled and pelleted high 
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digestibility grass hay and soya bean meal- supplemented barley straw. 

Organic matter digestibilities were similar for both species. In 

Experiment 2, the same diets were fed ad libitum. Goats had higher 

intakes, but there were no differences in digestibility except that 

sheep digested organic matter of barley straw more efficiently than 

goats (39.1 vs 31.5%). Water consumption per kg of dry matter consumed 

was 29% less for the goats than the sheep. 

Low Quality Roughages 

Low quality roughages are the primary feeds available in arid 

and tropical regions. They contain high levels of fiber and are poor 

sources of protein. In tropical and arid environments it is very 

important to efficiently utilize the feed available. Therefore it is 

essential to study how efficiently various animals such as goats and 

sheep digest poor quality roughages. 

Chenost (1970) stated that there was no significant difference 

between goats and sheep in digestibility of a green forage (Digitaria 

ducumbens) harvested in Guadaloupe. 

Gihad (1976) compared the digestibility of natural grass hay by 

sheep and goats. This study was conducted in Zambia using 12 adult male 

goats and 12 adult rams, weighing 25.3 and 60.3 kg, respectively. 

Voluntary dry matter intake on a metabolic body weight basis was higher 

for goats than for sheep (40.5 vs 35.0 g/kg.75). Apparent digestion 

coefficients for the hay were similar for goats and sheep. The only 

exception was a higher digestibility of crude fiber by goats (60.3% vs 

56.5%). Gihad concluded that since goats consumed more poor quality 
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tropical hay, had a lower intake of water and digested fiber more 

efficiently than sheep, they have a special ecological niche in the 

tropics. 

Devendra (1977) compared the intake and digestibilities of two 

varieties (Serdang and Colonia) of Guinea grass (Panicium maximum) at 

five stages of growth by goats and sheep. Colonia had greater variation 

than Serdang in chemical composition due to stage of growth. No 

difference was found between goats and sheep in digestibility of fiber 

in Colonia but goats digested crude fiber and dry matter in Serdang more 

efficiently (P<.05) than did sheep. 

Sharma and Rajaura (1977), compared the digestibility of mature 

dry grass by growing cattle, buffaloes, sheep and goats. Mature dry 

grass (a mixture of Apulda aristata and Themada quadvivalvis) containing 

3.85% crude protein and 34.65% crude fiber on a dry matter basis was fed 

in chopped form. Digestibility coefficients for all nutrient fractions 

except ether extract were higher for goats than for the other species 

and crude protein digestibility was higher for sheep than for cows and 

buffaloes. Buffaloes and sheep digested dry matter, organic matter, and 

nitrogen free extract equally well. While crude fiber digestion by 

sheep, cows and buffaloes was similar, goats digested the crude fiber to 

a greater extent than any of the other species. Sheep and goats 

digested ether extract more efficiently than cows and buffaloes. On a 

metabolic body weight basis, sheep and cows consumed more dry matter 

(P<.01) than goats or buffaloes. Cows and sheep could not maintain 
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their body weight at these levels of intake whereas goats and buffaloes 

gained marginally. 

Wilson (1977) conducted a study in which digestibilities of 

dried leaves of four species of shrubs and trees common to western South 

Whales were determined using sheep and goats. Differences in dry matter 

digestibility between the two species were greatest with the low quality 

forage, C. Crista (sheep 29.3 vs goats 35.0%), less with A. Pendula 

(sheep 43.4 vs goats 46.7%) and absent with lucerne hay. However, 

Wilson stated that such species differences are difficult to 

substantiate because of the large within species variation. He also 

concluded that differences in digestibility may be less important to the 

relative productivity of sheep and goats than the range of plants that 

are acceptable to these species. 

Gihad et al. (1980) compared the intake and digestibilities of 

rice straw and alkali treated (NaOH) rice straw by four adult male 

Baladi goats and four Ossimi sheep. Goats consumed significantly more 

untreated rice straw (50.9 vs 46.9 kg'75) and treated rice straw (55.5 

vs 50.0 kg*75) than sheep. No difference was found between goats and 

sheep in digestibility of fiber in the treated rice straw. However, 

goats digested the neutral detegent fiber (48.8 vs 43.2%) and acid 

detergent fiber (44.2 vs 38.9%) fractions of the untreated rice straw 

more efficiently (P<.05) than sheep. 

In summary, goats apparently digest crude protein, dry matter 

and ether extract fractions of low quality feeds more efficiently than 

sheep. However there are conflicting studies concerning the digestion 



of the fiber fraction of low quality roughages by sheep and goats. 

Goats consumed more feed in many of the studies than sheep. This 

suggests that in areas having sparse and poor quality roughage, goats 

would be the animal of choice to utilize the forage. Since sheep and 

goats generally graze different parts of plants, they could be grazed 

together to achieve the most efficient use of the available feed. Goats 

and sheep digested high quality roughages such as alfalfa and corn 

silage equally well. Sheep consumed more high quality roughage per unit 

of metabolic body weight than goats. The trends in these studies 

suggests that high and medium quality roughages are utilized equally by 

goats and sheep. However, goats may digest some fractions of medium 

quality roughages such as crude protein, dry matter and ether extract 

more efficiently than sheep. 

Factors Contributing to Species Differences in Digestibility 

Salivary Secretions 

Devendra (1978) suggested that salivary secretion is important 

in the supply of water to the rumen and in the maintenance of the 

intraruminal environment. This activity is brought about largely by the 

continuous activity of the parotid and inferior molar glands. Increased 

parotid secretion is brought about by reflex initiated stimulation of 

the walls of the rumen by coarse feedstuffs, the rumen- reticular fold 

being the most sensitive tissue. Seth et al. (1976) demonstrated that 

goats had a higher salivary secretion per kg of dry matter consumed (1.2 
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vs .90 ml) than did sheep when both species were offered cut greens 

(trifolium alexandrinum) ad libitum plus 250 g/d of concentrate mixture. 

Total Volatile Fatty Acid Production 

The patterns of rumen fermentation in association with the rate 

of digesta movement through the alimentary tract in goats holds the key 

to a better understanding of the reasons for the apparently higher 

digestive efficiency by goats. Total VFA represents one index of 

activity of rumen microorganisms (Devendra, 1982). El Hag (1976) found 

that rumen VFA concentrations were higher in goats than in sheep when 

medium to poor quality roughages were fed. The higher fermentation rate 

in goats could contribute to the apparent superiority in nutrient 

digestibility. Molar concentrations of acetic acid in the rumen fluid 

were higher (P<.05) in goats than in sheep fed corn or grass silage 

(Jones, 1972). Since the nature of the diet largely influences the type 

and concentrations of microorganisms in the rumen (Naga and el- Shazley, 

1969), it is quite likely that the higher fiber digestibility by goats 

is associated with a higher concentration of cellulolytic bacteria in 

the rumen. A high concentration of VFA production in the rumen of goats 

suggests that the rate of fiber digestion is also relatively high and is 

consistent with a high rumen fermentation rate (El Hag, 1976). 

Urea Recycling 

Englehardt and Hinderer (1976) conducted a study in which goats 

were changed from a diet of lucerne hay to a low protein diet containing 

wheat straw and sugar beet pulp. This dietary change increased the rate 



of urea transfer from the blood to the digestive tract fourfold. At the 

same time, transfer of urea to the colon dropped from 8% to 1% of the 

total transferred to the gastrointestinal tract. These changes were 

ascribed to an increased permeability of the proximal tract to urea. 

In 1980, Obera and Shimbayashi studied the effect of a low 

protein diet on urea recycling in goats. They estimated that the amount 

of urea appearing in the rumen relative to that appearing in the entire 

digestive tract of animals given normal and high protein rations was 22% 

and 43%, respectively. In ruminants given rations in which the amount 

of nitrogen ingested was so small that the serum urea level was low, 43% 

of the urea recycled to the entire digestive tract was transferred to 

the rumen 

Seth et al.(1976) demonstrated that more urea entered the rumen 

through saliva in goats (18.80 mg N/100 ml) than in sheep (18.16mg N/100 

ml). 

Brown and Johnson (1982) obtained blood and rumen fluid samples 

from nine growing Toggenburg x Saanen wethers and nine Suffolk x 

Barbados wethers averaging 27 and 45 kg, respectively. Rations 

consisting of 35, 50, or 65% wheat straw were fed over three periods. 

Sheep had higher (P<.05) blood potassium, rumen fluid pH, packed cell 

volume and blood calcium. Goats had higher (P<.01) ruminal osmotic 

pressure, molar percent propionic acid and serum urea nitrogen than did 

sheep. This indicates that goats have a greater ability to recycle urea 

Nitrogen which could be a factor in improved utilization of the crude 

protein fraction of the diet compared with sheep. 
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Rate of Passage and Retention Time 

Devendra (1978) states that since digestion in the ruminant is 

dominated by the rumen and its capacity is limited by the rate feed is 

removed from the rumen, this emptying process places a limit on the rate 

of feed consumption. Campling, Freer and Blach (1961) showed there is 

an inverse relationship between retention time and voluntary intake of 

roughages by sheep and cattle, and that retention time decreases with 

increased intake. 

Several factors affect the retention time of feedstuffs in 

goats, including extent of digestion in the rumen and the degree of 

breakdown of the material with chewing. The greater the ruminal 

digestion, the faster the rate of removal of end products of digestion, 

therefore faster emptying of feedstuffs from the rumen (Devendra, 1978). 

In summary, the precise reasons for the apparently higher 

digestibility of low to medium quality forages by goats are not entirely 

clear but they associated with particle size, amount of saliva secreted, 

rumination, concentrations of cellulose splitting bacteria, total 

volatile fatty acid production, VFA constituents, fermentation rate, 

water turnover, recycling of urea, rate of passage and retention time. 

Devendra (1982) concluded that the last three factors were probably most 

important in explaining differences between goats and other species in 

digestibility of fiber and availability of metabolizable energy. 



MATERIALS and METHODS 

Three separate digestion trials were conducted using four La 

Mancha wether goats and four Hampshire x Suffolk wether lambs to 

determine the comparative digestibilities of alfalfa hay or diets 

containing wheat straw or cottonseed hulls. All of the animals were 

approximately six mo of age at the initiation of this study. Mean 

initial weights were 17.6 and 29.3 kg for the goats and sheep, 

respectively. In Experiment I, the animals were fed alfalfa hay (21% 

CP). In Experiment II, wheat straw (5.1% CP) was supplemented with 250 

g of soybean meal per head/d. The animals were fed cottonseed hulls 

(8.1% CP) in Experiment III, and were also supplemented with 250 g of 

soybean meal per head/d. The alfalfa hay and wheat straw were coarsely 

chopped prior to feeding. 

Each trial consisted of a 21 d preliminary period followed by a 

7 d total fecal collection. Animals were kept in individual pens for 

the first 18 d of the preliminary period and then placed in metabolism 

crates. The animals were fed twice daily at 0700 and 1500 h and were 

allowed free access to water. 

Intake of roughages was ad libitum for the first 18 d of each 

trial and then restricted to 90% of ad libitum for the remainder of the 

trial. During the collection periods, total feces for each animal was 

collected daily. A 10% aliquot of the daily excretion was dried for 48 

hr at 50 C in a forced air oven. At the conclusion of each experiment 

the daily aliquots were pooled and ground through a 1 mm screen in a 

14 



Wiley mill. Representative samples of each diet ingredient were 

obtained in each trial and prepared for analysis in the same manner as 

were the fecal samples. CSH were reground through a cyclone grinder (1 

mm screen) to improve homogeneity of the sample. 

Final dry matter, nitrogen and ash were determined in all 

samples using AOAC (1970) methods. Gross energy was determined by 

isoperibolic oxygen bomb calorimetry and cell wall constituents were 

determined using the techniques of Goering and Van Soest (1970). 

One way analysis of variance as described by Steele and Torrie 

(1970) was used for statistical treatment of the data. 



RESULTS AND DISCUSSION 

Diet Composition 

Chemical composition of the diet ingredients is listed in table 

1. Alfalfa hay, a high quality roughage, contained 21.2% crude protein 

and 44.4% acid detergent fiber. Wheat straw and cottonseed hulls, both 

considered low quality roughages, contained 5.1% crude protein and 51.0% 

acid detergent fiber and 8.1% crude protein and 57.6% acid detergent 

fiber, respectively. Crude protein in the cottonseed hulls was higher 

than expected and appeared to be due to an unusally high content of 

cottonseed "meats". 

Comparative Roughage Intakes by Sheep and Goats 

Intake data were expressed as both g/d and g/kg'^^/d since 

body weights of the sheep and goats were considerably different. Mean 

body weights of the sheep and goats in the alfalfa hay, wheat straw and 

cottonseed hull trials were 17.7 and 29.3 kg, 17.9 and 31.1 kg and 21.7 

and 40.6 kg, respectively. 

In all three trials sheep had higher roughage intakes than did 

goats (table 2). In the alfalfa hay trial, total roughage intake (DM 

basis) was 1100 g/d compared with 690 g/d for the goats. On a metabolic 

body weight basis, these intakes were 86.6 and 80.2 g/kg«75} 

respectively (P<.05). Intakes were considerably lower in the wheat 

straw trial. Daily intakes averaged only 650 g/d (66.5 g/kg'^) for 

sheep and 320 g/d (63.0 g/kg*^) for goats (P<.05). Intakes of 

16 
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TABLE 1. CHEMICAL COMPOSITION OF DIETARY INGREDIENTS3 

Component 
Alfalfa 
Hay 

Wheat 
Straw 

Cottonseed 
Hulls 

Soybean 
Meal 

Organic matter, % 90.6 84.8 96.5 93.3 
Crude protein, % 21.2 5.1 8.1 52.0 
Neutral detergent fiber, % 55.0 72.7 76.0 8.7 
Acid detergent fiber, % 44.4 51.0 57.6 7.5 
^SO^ Lignin, % 8.5 5.4 19.8 0.6 
Gross energy, Mcal/kg 4.4 3.8 4.7 4.7 

aDry matter basis 
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TABLE 2. INTAKES AND INITIAL MEAN BODY WEIGHT OF GOATS AND SHEEP FED 
ALFALFA HAY, WHEAT STRAW AND COTTONSEED HULLS 

Alfalfa Wheat straw Cottonseed hulls 

lambs goats lambs goats lambs goats 

Mean Body wt, kg 29.3 17.1 31.1 17.9 40.6 21.7 
Dry matter intake 

roughage, g/d 1100 690 650 320 1165 549 
supplement, g/d 228 228 230 230 
total, g/d 7,. 
total, g/kg' 

1100 690 879 548 1395 779 total, g/d 7,. 
total, g/kg' 86.6 80.2* 66.5 63.0* 86.7 77.1* 

* Species means within a roughage type differ significantly (P<.05). 
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cottonseed hulls were higher than intakes of wheat straw and were nearly 

the same as those achieved on the alfalfa hay diet. 

Sheep consumed 1165 g/d (86.7 g/kg*^-') of cottonseed hulls compared 

with 549 g/d (77.1 g/kg*^^) for the goats (P<.05). 

These results are in agreement with those of Jones et al. (1972) 

who found that intakes of high quality roughages such as alfalfa and 

corn silage were higher for sheep than goats. Sharma and Murdia (1974,) 

and Sharma et. al (1982) reported that when sheep and goats were fed sun 

cured berseem hay, sheep had higher dry matter intakes than goats (70.4 

vs 65.1 g/kg*^ ). As for low quality roughages, Sharma and Rajaura 

(1976) and Sharma et al. (1982) reported voluntary intake of mature dry 

grass was higher for sheep than goats. On the other hand, Owens (1982) 

reported that goats had higher intakes than sheep when fed high 

digestibility grass hay. Gihad (1976) and Gihad et al. (1980) reported 

that goats had higher intakes of tropical grass hay and rice straw than 

did sheep. 

Comparative Digestibilities of Roughages by Sheep and Goats 

Apparent digestion coefficients for all three experiments are 

shown in table 3. There were no differences (P<.05) between sheep and 

goats in the digestibility of any fraction in alfalfa hay. 

Goats had higher digestibilities of all non-fiber fractions in 

the wheat straw and cottonseed hull diets than did sheep. In the wheat 

straw trial, goats had higher (P<.05) digestibilities for dry matter 

(60.3 vs 52.9%), organic matter (68.9 vs 61.9%), crude protein (83.4 vs 

76.4%) and gross energy (68.2 vs 64.0%), than sheep. There were no 
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TABLE 3. APPARENT DIGESTIBILITY COEFFICIENTS BY GOATS AND SHEEP FED 
ALFALFA HAY, WHEAT STRAW AND COTTONSEED HULLS 

Alfalfa Wheat straw Cottonseed hulls 

lambs goats lambs goats lambs goats 

Dry matter 58.2 56.0 52.9 60.3* 50.0 57. 3* 
Organic matter 59.7 56.8 61.9 68.9* 47.7 56. 5* 
Crude Protein 76.6 76.4 76.4 83.4* 59.8 74. 0* 
Acid detergent fiber 48.0 44.6 37.4 40.4 27.7 29. 7 
Neutral detergent fiber 49.3 46.3 46.3 44.0 38.6 43. 2* 
Gross energy 56.3 56.0 64.0 68.2* 49.6 57. 9* 

* Species means within a roughage type differ significantly (P<.05). 
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differences (P>.05) among species in digestibilities of either neutral 

detergent or acid detergent fiber in the wheat straw diet. 

In the cottonseed hull trial, goats also had higher 

digestibilities of dry matter (57.3 vs 50.0%), organic matter (56.5 vs 

47.7%), crude protein (74.0 vs 59.8%) and gross energy (57.9 vs 49.6%) 

than the sheep. There was no difference (P>.05) between sheep and goats 

in the digestibility of acid detergent fiber, however the goats had 

higher (P<.05) digestibilities for neutral detergent fiber (43.2 vs 

38.6%) in the cottonseed hull diet. 

Jones et al. (1972) also found no differences in digestibilities 

by sheep and goats when alfalfa hay or corn silage were fed. El Hag 

(1976) reported that when sheep and goats were fed a medium quality 

roughage (hummera) that they digested the crude fiber fractions equally 

well. However, when low quality roughages such as lokh grass (El Hag, 

1976), tropical grass hay (Gihad, 1976) mature dry grass (Sharma and 

Rajaura, 1977) and rice straw (Gihad et al.) were fed, goats were more 

efficient in digesting the crude protein, organic matter and crude fiber 

fractions than sheep. 

Evaluation of the literature with regards to comparative 

digestion by sheep and goats is difficult. In several studies, breeds, 

ages and weights of the experimental animals were not reported. 

Nevertheless, it appears that goats and sheep are comparable in the 

digestion of high quality feeds such as alfalfa hay, corn silage, and 

berseem hay, but that goats have an advantage over sheep in digestion of 

of lower quality feeds. However in this as well as in some other 



studies, the lower dry matter intakes by goats may have contributed to 

the higher digestion coefficients for some nutrient fractions. Huston 

(1978) states that even though studies have indicated goats have greater 

digestive capacity than other species, it is likely that this may only 

occur in isolated breeds or strains having definable anatomical 

dimensions and is not characteristic of the entire goat population. 



CONCLUSIONS 

1) In all three trials, intakes were higher for sheep than goats. 

2) Digestibility coefficients for all nutrients in the alfalfa hay were 

similar (P>.05) for the two species. 

3) Goats were more efficient than sheep (P<.05) in digestion of dry 

matter, organic matter, and crude protein in the wheat straw and 

cottonseed hull diets. 

4) No difference (P>.05) was observed in the ability of the two species 

to digest the fiber fraction in the wheat straw and cottonseed hull 

diets. 

5) These data suggest that goats may be more efficient than sheep in 

digestion of low quality roughages. However, on a metabolic body 

weight basis (kg*^) the goats had lower daily dry matter intakes 

(P<.05) than sheep, which may partially account for the observed 

differences in digestibility. 
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