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INTRODUCTION

The. collared peccary is a wild ungulate resembling 
the porcine with an average weight of 40-50 pounds and a 
height of 20-24 inches at the shoulders (4). Its true 
taxonomical features classify it as an Artlodactyla in the 
family Tayassuidae (7). The distribution of /the peccary is 
from the southwestern portion of the United States (being 
limited to Texas, Arizona and New Mexico) south through 
Mexico and Central America to South America (5)- This 
wide distribution places the animal in a variety of habi
tats. In Arizona, the collared peccary is found in the 
southern portion of the state but occurs from the upper 
Sonoran life zone through the oak zone^ It occasionally 
ranges to the pine zone of the desert mountain ranges (7).

The collard peccary, or javellna as it is sometimes 
called, is a big game animal in Arizona and each year the 
popularity of this animal has increased. Several studies 
have been conducted on various aspects of the animal’s life 
history but research on the nutrition of the javelina has 
not been reported. There have been some investigations on 
the types of vegetation consumed in the wild.
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In order to develop management practices it is es
sential to determine the dietary and nutritional needs of 
the animal. These basic facts could help in population 
studied and introduction of animals to new areas. A herd 
could not be expected to survive if the nutritional needs 
of the animals were not met by the available natural foods. 
Captive herd studies could be more meaningful and more econo 
mical if the nutritional requirements of the animal were 
known.

The digestive processes occurring in the javelina's 
alimentary tract are unknown. The adult javelina has a 
compartmented stomach which is quite different from that of 
domestic mono-gastric or ruminant animals. Volatile fatty 
acids have been isolated from the stomach of adult javelinas 
suggesting that there may be significant microbial digestion 
in the stomach similar to that of the ruminant.

The purpose of this study was to gain a general 
understanding of the nutrition and physiology of the col
lared peccary with special emphasis on the digestion and 
metabolism of carbohydrate. Specific objectives were to 
investigate the extent and location of fiber digestion in 
javelinas and to determine the site and importance of vola
tile fatty acid production. The need for B vitamin supple
mentation in the young animal, the utilization of non
protein nitrogen, blood glucose levels, capacity and of



various segments of the digestive tract and formulation of ■ 
practical rations for captive herd studies were also of con
cern.



LITERATURE REVIEW

Detailed Investigations on the collared peccary have 
been concerned primarily with studies of life history in
cluding habitats, movements, and size and composition of 
the herd. Bigler (3) reported on the seasonal movements and 
herd activities of the collared peccary in the Tortolita 
mountains of Southern Arizona. Summer activity appeared to 
be restricted to nocturnal movements, while daylight hours 
were spent resting in protected areas. Close association 
and actual grazing periods were spent with range cattle.

Home range was studied by Minnamum (15) who noted 
that the collared peccary rarely wanders outside of a one 
and one-half square mile area.

The natural foods of the javelina are diversified, 
but during certain times of the year can be limited to 
one or two plant species. Eddy (8) reported that prickly 
pear pads and fruits (Opuntia spp.), and century plants 
(Agave spp.) and their tubers were the major food items of 
the collared peccary. Seasonal foods included acorns 
(Onerous spp.), saguaro cactus (Carnegiea gigantea) fruits, 
beans from mesqulte (Prosopis juliflora), palo verde 
(Cercldium spp.) beans, jojoba (Simmondsia chinensis) fruits



and many annual forbs« These are plants that occur in the 
various habitats of the javelina's range.

Investigation into social behavior to obtain infor
mation on herd integrity, size and stability of home range, 
and individual and group behavior was conducted by Schweins 
burg (l8). Apparent high mortality of young animals was 
also studied. Most of the work was done in the field with 
the aid of trapping and tagging techniques. Fluctuations 
in herd size were noted and resulted from individuals roam
ing, chasing by other peccaries or being frightened from < 
the herd. Some animals joined new herds but never were 
observed moving back and forth between herds.

Animals avoided heat and cold by retreating to 
protected areas such as mine shafts or rock overhangs.
Close association-of mother to young was. seen and sows 
usually responded to the squalling of the young animals. 
Occasionally the parent did not return to the young if 
separation had occurred, and this fact along with the very 
young age (a matter of hours) at which newly born animals 
begin to roam with the herd were given as reasons for the v- 
high mortality among young peccaries.

Schweinsburg observed some evidence of a decrease 
in the population of collared peccaries. This was based 
on his findings, as well as reports of management agencies, 
and suggestions were made to compensate for the low levels.



Hunting permit regulation and studies to show the effects 
of hunting on the Javelina were mentioned as areas needing 
attention.

In a study by Stewart (20) the alimentary tract of 
the javelina was studied. Emphasis was placed on the anato
my of the tract with the possible implication of ruminant
like digestion. Dissection showed folds and sphincters in 
the stomach that could possibly control movement of food 
through the stomach. Several aspects of the stomach were 
compared closely with the true rumen. The lower tract 
resembled other herbivorous animals with the exception of 
a vermiform appendix on the caecum of the javelina. This 
is found in primates and rodents but not in other ungulates. 
Stewart divides the stomach into the anterior diverticulum, 
the posterior diverticulum, rumen, reticulum, gastric gland 
portion and the pyloris. Regurgitation or rumination ap
peared impossible with only a few striated muscle fibers 
in the lower end of the esophogus and in the stomach.

Cellulose digestion and volatile fatty acid (VFA) 
concentration in the javelina were studied by Hayer (11), 
Stomach contents were taken and the liquid extracted for 
study. Digestibility of cellulose could not be demon
strated with the use of an artificial rumen. VFA concen
trations were greater on animals that had been secured from 
the wild, than those kept in captivity and fed a commercial
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ration. Concentration of VFA’s in captive animals showed 
702 and 66l mg. per 100 ml. of fluid, while those animals 
on a natural diet had concentrations of 1244 mg. per 100 ml. 
These values, though limited, would suggest that microbial 
fermentation may occur in the stomach of the javelina and 
further suggest that VFA's may. be an important end product 
of digestion in this animal.

Other animals lacking the typical ruminant stomach 
have been studied and shown to produce VPA1s .in the stomach 
portion of the alimentary tract. A study conducted by 
Bauchop and Martucci (2) showed ruminant-1ike digestion in 
two species of langur monkey Presbytis cristatus and Presby- 
tis entellus. "VFA production in the stomach averaged 128 
micromoles per gram of wet material over a ten-hour period. 
These workers measured a high level of VFA production in 
their animals which was considered to contribute significantly 
to the total energy metabolism of the monkey.

Research and investigations with the javelina have 
shown that the animal consumes a wide variety of food types, 
some of which contain cellulose levels that approach 10-15^. 
The ability of the animal to digest cellulose or fiber has 
not been reported. The anatomy of the digestive tract pre
sents some interesting aspects, with a stomach that is divi
ded and sectioned. The presence of VFA's in the stomach 
indicates microbial fermentation, although the extent or

importance of these acids has not been demonstrated.



GENERAL PROCEDURE

Nutritional investigations with the javelina were 
carried out in three basic divisions. Preliminary studies 
were conducted to allow a general comparison of the peccary 
to ruminant and mono-gastric animals. The remainder of the 
study was divided into two phases, each designed to give 
specific details about the digestion and utilization of 
feed within the alimentary tract of the animal. Phase I 
was concerned with measurement of the fiber and dry matter 
digestibility of two rations varying markedly in fiber con
tent. Phase II was designed to determine the principal 
locations of fiber and dry matter digestion utilizing 
chromic oxide (OrgÔ ) as.an indicator. In addition, ingesta 
content, pH and VPA concentration within various segments 
of the digestive tract were measured.

!
Preliminary Studies

Two adult javelinas were sacrificed to obtain a 
general understanding of the configuration of the various 
segments of the alimentary tract. The shape of the stomach 
is rather unique. A large fundic portion is flanked on 
either side by a blind pouch that appears as a wing. There 
are several folds and ridges in the organ that appear
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capable of closing parts of the stomach. An extension of the 
fundic portion resembles the abomasum of the ruminant animal. 
The true function is not understood. Throughout this manu
script the stomach will be referred to as two distinct seg
ments: the large fundic portion containing the two wings 
will be known as the rumen, and the posterior extension of 
the fundic portion as the abomasum. The size of the caecum 
and large intestine of the two javelinas suggested that the 
animals were capable of handling considerable forage.

Four young javelinas, born at the Arizona-Sonora 
Desert Museum, Tucson, Arizona were taken from their parents 
at exactly two months of age, which is the usual time of 
weaning in captivity. The four animals ranged in weight 
from 9-11 pounds and were separated into two groups for 
purposes of the study. Each group contained one male and 
one female. One group was fed a ration without additional 
B vitamins and the second group was fed a diet that con
tained twice the recommended levels of B vitamins (Table 1) 
for domestic swine of comparable body weight (l6). The 
unsupplemented ration contained levels of thiamine, ribo
flavin, niacin, pantothenic acid, and vitamin B^g at about 
one-fourth the levels contained in the B supplemented ra
tion, The study extended for 82 days with amounts of ration 
fed based on 3% of the average body weight of each treat
ment group. This amount was fed to each group each



afternoon during the study- Portions of the day's ration 
that were not eaten were removed, weighed and recorded be
fore additional food was given. The animals were weighed 
at the beginning of the study and at approximately ten day 
intervals throughout the experiment. Weight gains were 
used as the criteria of response to each diet.

To determine utilization of non-protein nitrogen 
(NPN), the four animals used in the B vitamin study were 
randomly reallotted to two rations that differed in their 
principal source of nitrogen (Table 2). An adjustment per 
iod of approximately three months preceded this experiment 
Both rations contained 1.22$ nitrogen (7.6$ protein) and 
were equal in other major nutrients. Ration 1 contained 
0.9$ urea which represented 30$ of the ration nitrogen. 
Ration 2 contained soybean meal which replaced urea and 
milo in ration 1 and furnished 39$ of the ration nitrogen. 
Two animals were placed on each ration and each treatment 
group was offered 2.2 pounds of feed per day, which corre
sponded to approximately 3$ of the average body weight of 
the four animals. Beginning weights averaged 38.5 pounds. 
Refused feed was removed, weighed and recorded daily be
fore additional food was given. Intake was low during the 
first 28 days of the study, so the ration was changed by 
increasing the molasses from 9 to 12$ to increase con
sumption (Table 3) •. Weights were determined at the start
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of the trial and subsequently on a monthly basis. The 
experiment continued for 54 days„

To determine the feasibility of feeding a single 
high-fiber feed to the collared peccary, four adult ani
mals were fed baled alfalfa hay, ad libitum, for 107 days. 
These animals had been in captivity for three years and 
their weights were 2 0 -3 0 pounds above the normal weight 
ranges noted in wild Javalinas. Starting weights were 74,
80, 68, and 86 pounds. The four animals (three males and 
one female) were housed in two dirt-floored cages which 
were approximately 12 feet long and 7 feet wide. The ani
mals were allowed to move freely between the two cages 
through a small door that connected the two pens. Indivi
dual animal weights were taken at the start of the study 
and at monthly intervals during the trial.

Blood samples were taken for plasma glucose deter
minations from a total of six adult javelinas ranging in 
weight from 45 to 65 pounds, Since all animals tested 
were uncontrollable and dangerous to handle, immobilization 
with muscle relaxant and anesthetic type drugs wa.s< neces
sary. Sucostrinl and Sernylan2 were the two drugs used for 
immobilization. Drugs were injected with the aid of the

^-Succinycholine chloride. E.R. Squibb and Sons 

%Etienieyclidine hydrochloride. Park Davis and Company
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Cap-chur Gun̂ . Dosage levels were based on earlier experi
mental work. The animals were immobilized and blood was 
taken from various areas of the body, namely veins of the 
ears, hind legs and anterior vena cava. Venous blood samples 
were most easily obtained from the hind legs. Glucose levels 
were determined by use of a prepared enzymatic glucose re
agent^.

Phase I
The objective of this phase was to determine the 

digestibility of dry matter and acid detergent fiber in two 
rations, which varied considerably in fiber content. Ra
tion 1 consisted of alfalfa hay in pelleted form and con
tained 34.90 acid detergent fiber on a dry matter basis. 
Ration 2 contained 52.00 milo and 30.00 alfalfa plus other 
constituents and supplements with 15.60 acid detergent fiber; 
on a dry matter basis (Table 4). Pour javelinas were penned 
separately on concrete-floored cages. Water was available 
at all times and each pen had a shaded den. Pour trials 
were conducted and after each trial the animals were rotated 
to a pen which they had not previously occupied. , A switch- 
back design was utilized in assigning ration treatments.

^Palmer Chemical and Equipment Co., Douglasville, Ga.

^Glucostat. Worthington Biochemical Corporation.
Freehold, N.J.
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Initially, the animals were allowed a ono-month adjustment 
period to individual confinement. This was followed by a 
21-day pre-trial period prior to each 7-day total fecal 
collection trial - A total of 817 grams of each ration wasl) 
offered once daily to each animal. Refused food was re
moved, weighed daily and recorded as weighback. The feces 
were collected three times daily from the concrete floor 
and were weighed and dried at 45 degrees centigrade in a 
forced-air oven for 24 hours. After drying, the feces were 
ground through a 1 mm. screen in a Wiley Mill and a represen
tative sample was stored in glass jars for laboratory analy
sis. Percent fiber in the feed and fecal samples was 
determined by the acid detergent technique of Van Soest (22). 
Dry matter analyses were determined on the feed and fecal 
samples by drying in a vacuum oven at 100 degrees centi
grade and 25 psi for 24 hours„ .

Phase II
The objectives of Phase II were to determine the 

location of fiber digestion within the gastro-intestinal 
tract and the site and extent of volatile fatty acid pro
duction. Approximately 0.25$ OrgOg was mixed with 50 
pounds of ground milo and added to ground alfalfa hay.
The mixture was then pelleted. Eight adult animals (5 
males and 3 females) were fed this ration for 1.5 months



before collection of ingests from various segments of the 
digestive tract. Weights of the animals ranged from $4 to 
68 pounds and averaged 58 pounds. During the pre-collection 
period each animal was offered 800 grams of feed at 3 :3 0 p.m. 
daily-. Two animals were housed individually and the remain
ing animals were penned in pairs. A 7-month-old female 
javelina was included in this phase to be used as a prelimi
nary study. The 27-pound animal was fed the same mix and . 
penned separately. For collection of contents within the 
digestive tract, each animal was anesthetized with myotal5. 
Initial anesthetics were given with a hand syringe in the 
muscle of the flank. Animals were snared around the neck, 
then held by hand behind the head while the injection was 
given. One animal was anesthetized at each of the following 
hours after feeding: 4, 5,5, 8, 9-5, 1 6, 17, 24 and 25.5.
The animal was then transported to the laboratory and a 
ventral incision was made to expose the gastro-intestinal 
tract. The various segments of the tract were separated by 
tying the proximal and distal ends with string. Strings 
were placed to separate the following segments: rumen, 
abomasum, small intestine, caecum, anterior large intestine, 
posterior large intestine, terminal colon and rectum. The 
anterior large intestine extended from the caecum to that 
portion of the large intestine where formation of fecal :

^Pentobarbital sodium. Affiliated Laboratory Corp. 
St. Louis, Mo. . . .
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pellets was notedo The animal was then sacrificed with an 
overdose of anesthetic„ Sash section of the tract was 
emptied of its contents« The contents were weighed, 
squeezed to remove the liquid portion and the solid frac
tion was frozen in plastic bags„ The total volume of li
quid was -recorded. The solid portion was later thawed and 
dried at 45 degrees centigrade in a forced air oven, ground, 
and a sample stored in sealed glass Jars for laboratory 
analyses. Percent CrgO^ was determined by the method of 
Kimura and Miller (l4). Fiber and dry matter determinations 
were made as outlined in Phase I.

Hydrogen ion concentration (pH) was determined from 
sub-samples of ingesta taken from the various segments of 
the tract. Readings were taken with a Beckman pH meter to 
the nearest pne-tenth of a unit.

Contents of the various segments of the digestive 
tract were weighed and expressed on wet and dry weight bases. 
The dry matter within each segment was expressed as a per
cent of total dry matter in the digestive tract.

Sub-samples of contents from the rumen, caecum and 
anterior large intestine were taken for VFA determinations. 
The method of Hungate, Eah and Simesen (13) was used for 
estimating VFA production in the three segments. Each sub
sample was placed in a pre-weighed 50 ml. Erlenmeyer flask, 
flushed with COg, stoppered and incubated in a water bath
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at 39 degrees centigrade. Five ml. aliquots were taken at 
0, 1, 2 and 3 hour intervals. Fermentation was stopped by 
”adding 1 ml, of 50$ sulfuric acid. Samples were prepared 
for gas chromatography with meta-phosphoric acid as de
scribed by Erwin, Marco and Emery (9)• Volatile fatty 
acids were determined using a Beckman GO-5 gas chromatograph 
with a hydrogen flame detector. A 6-foot stainless steel column 
l/8-inch in inside diameter was used. The column was packed 
with chromosorb containing 5$ neopentyl glycol adipate with 
2$ Temperature of the column was 115 degrees centi
grade with a nitrogen flow rate through the column of 17 ml. 
per minute.

Samples from the caecum and anterior large intestine 
treated with meta-phosphoric acid contained contaminants 
which prevented VFA determination by gas chromatography.
These samples were treated with ethyl alcohol, centrifuged 
and evaporated until.the original volume was approximated 
(12).

Concentrations of individual VFA's were recorded as 
peak height on a Beckman recorder, since known concentra
tions of various acids.show a direct relationship between 
peak height registered and area under the VFA curves (21).
Molar percentages of individual VFA's and concentration of 
total VFA's were determined by relating peak heights to 
peak heights of appropriate VFA standards. Sample injections



17
were 0,2 mieroliters. To determine concentrations of the 
acids the following steps were taken:
(1) micromoles/microliter = mieromoles/O,2.microliters Z 5»
(2) micromoles/milliliter = micromoles/microliter X 1000 
_ _ microliters/milliliter, .
(3) micromoles/total sample = micromoles/milliliter X 

milliliters fluid/sample
(4) micromoles/gram of wet sample -x 1 ' g r a m s / s a m p l e ;

Therefore:
micromoles/gram of wet sample = micromoles/,0,2 microliters X

5 X 1000 X ml of fluid/sample 
grams/wet sample

Total VFA concentration = micromoles/gram of wet sample X 
in .. segment grams of total ingesta in the

segment.



t TABLE 1

| COMPOSITION OP THE BASAL RATION FED TO 
FOUR JAVELINAS DURING B VITAMIN STUDY&

Constituent
Ground Milo 
Soybean meal 
Meat and bone soraps 
Sugar

/'

Salt
Trace Minerals^

a Calculated B vitamin content of basal rations was as 
follows (mg/100 lb.): riboflavin, 75i pantothenic acid, 
469; niacin, 6l2j choline, 36,000, and B%g, 0.4. B vita
min pre-mix (0.2 lb. per 100 lb. ration) was added to 
formulate a second ration with a B vitamin concentration 
that doubled the NRG requirements for a 10-25 lb. pig. 
Calculated B vitamin levels in the supplemented ration 
were as follows (mg/100 lb.): riboflavin, 475: panothenic 
acid, 1269: niacin, 2412: choline, 38*000: Big, 2.2. Choline level was not doubled.
b Contained: Ga 27.6^: Mn 6.2̂ : Zn 5.20; Fe 5*20: Cu 0.40: 
I 0.10; Co 0.10.

65.4
23.0
7.0
4.0 
0.5 
0.1



TABLE 2

PERCENT COMPOSITION OF RATIONS FED IN NON-PROTEIN NITROGEN UTILIZATION STUDY3*13
(1-28 DAYS) •

Urea
Soybean meal
Steam processed milo
Barley straw
Molasses
Salt
Dicalcium phosphate . 
Trace minerals®- 
B vitamin pre-mix®

TOTAL

RATION 1 . UREA RATION 2. SOYBEAN MEAL
Feed Protein Ca P Feed Protein Ca - P
0.90 2.50 eo, . o b  *e» a*i «* «» «M* «**» ON «aee tom ew*

vm  mm mm mm <=W *» O* mm mm am mm 7.oo 3.00 0.01 o.o4
40.00 2.70 mm mm am mm 0.09 34.00 2.20 0 .0 7
47.35 2.10 0.19 o,o6 47.25 2,10 0.19 0 .0 6
9.00 0.30 0 .0 5 mm am mm mm 9.00 0.30 a 0.05 mm mm mm mm

0 .5 0 •mm mm mm 0=0 **, too wo mm mm mm mm 0.50 ' —  —  — — mm mm mm mm mm mm mm mm

.2,00 a n a m m mmmmmm 0.45 0.40 2.00 n in
mm mm mm mm 0.45 0.40

V * JL L/
0 .1 5 mmmmmmrnm mmmmmmmm mmmmmmrnm

W  o  i L  V

0 .1 5 mm mm am mm — — ——
100,00 7 .6 0 0.69 0.55 100.00 7 .6 0 0 ,7 0 0.57

a 15 grams of vitamin A added per 100 pounds of ration» 
b Red the first 28 days of the study. 
c Supplied 30$ of the ration Nitrogen.
d Contained: Ca, 27.6$j Mn, 6.2$; Zn, 5«2$; Fe, 5°2$; Cu, 0.4$; 1, 0.1$; and 

Co, 0,1$,
e Contained (mg): riboflavin, 300; pantothenlb; acid, .600; niacin, 1350;

choline, 1500; B̂ g, 1.8.



TABLE 3

PERCENT COMPOSITION OF RATIONS FED IN NON-PROTEIN NITROGEN UTILIZATION"STUDY35b
; 'PAYS)......

RATION 1. UREA RATION 2. SOYBEAN MEAL
Feed Protein Ca P ' Feed Protein Ca p

Urea0 0.90 2.50 ee» cam com mm pm mm mm cm  mm mm cm  mm cm  mm mm mm mm mm am mm cm we cm  cm

Soybean meal —  —  —  — 7.00 3 . oo 0.01 0.04
Steam processed milo 4o.oo 2.70 0.09 34.20 2.20 —  — —  — 0.07
Barley straw 44.35 2.10 0.19 0,06 44.35 2.10 . 0 ,19 0,06
Molasses 12.00 0.30 0.05 — — — — 12.00 0.30 0.05
Salt 0.50 0.50
Dicalcium phosphate 2.00 0.45 o.4o 1.70 0.45 o.4o
Trace minerals0 0.10 w* m. W  e- —  — — 0.10 *”  •”
B vitamin pre-mix® 0.15 0.15 . —  —  —  — e- e“ e” e”

TOTAL 100.00 7.60 0.69 0.55 7.60 0.70 0.57

a 15 grams of vitamin A added per 100 pounds of ration„

k Fed the last 26 days of the study. 

e Supplied 30$ of the ration Nitrogen.
d Contained; Ca, 27.6$; Mn, 6»2$j Zn, 5«2$j Fe# 5.2$; Cu, 0.4$; I, 0.1$; and 

Go, 0.1$. . . .
® Contained (mg/100 lb.): riboflavin, 300; pantothentlic.; acid, 6.00; niacin, 1350;

choline, 1500; B12, 1.8.
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TABLE 4

PELLETED MILO-ALFALFA RATION FOR 
PHASE I DIGESTION TRIAL

Constituent 
Ground Milo 
Alfalfa 
Soybean meal 
Salt
Dicalcium phosphate 
Molasses

Calculated Analyses8,

Crude Protein 14.6$
TDN 70.5$

.7
Ca 0.7$
P 0.4$

a Dry matter basis. TDN values based on those for the 
ruminant.

§2.0
30.0
12.0
0.5
0.5
5.0

100.0



RESULTS AND DISCUSSION

Preliminary Studies
Weight gains of animals receiving aeration unsupple

mented with B vitamins were similar to those of animals re
ceiving a B vitamin supplemented ration (Table 5)« Weight 
gains of the animals on the ration supplemented with B 
vitamins were greatest for the first 16 days of the study 
but subsequent gains were similar for all animals during 
the remainder of the trial. Feed intake for the 82 day 
trial was similar for both treatment groups, with the ani
mals on the unsupplemented ration consuming 114.8 pounds, 
while those receiving the B supplemented ration consumed 
114.6 pounds. No apparent B vitamin deficiency was pro
duced in the two-month-old animals, based on general physi
cal condition of the animals and comparative weights gains. 
Re-cycling of feces may have occurred, since there was no 
attempt to void the cage of fecal material. Since B vita
mins are synthesized in the lower tract of mono-gastric 
animals, copraphagy may satisfy B vitamin needs. It may 
not be applicable to use the nutritional requirements of 
domestic swine for the javelina, since the animals are not 
closely related. The unsupplemented level may have been

22



sufficient to satisfy requirements in the peccary. A defi
ciency may have been noted if the study had been extended for 
a longer period,'or if the animals had been younger at the 
start of the study. The results of this study suggest that 
the B vitamin requirements of the 2-month-old javelina are 
not a major factor in young animal mortality. The require
ments are either minimal or are met by microbial synthesis 
within the gut.

Results from the NPN study were not conclusive 
(Table 6). Intake was low on both treatments, presumably 
due to the bulkiness of the diets. An average of 0.72 pound 
of feed was eaten daily by each animal which was only 1.9$ 
of the average body weight of the animals. It was estimated 
that an intake of 3$ of the average body weight would be 
desirable. High fiber content and the high percentage of 
barley straw may have resulted in insufficient intake and 
utilization. Weight losses were consistent, except for two 
‘slight increases, and differences between treatment groups 
were small. Javelinas on the urea ration lost an average 
of 5 pounds during the trial, while those on the soybean 
meal ration lost 3»5 pounds.

The four animals on an all-alfalfa hay ration declined 
in weight through at least the first 50 days of the study but 
appeared to begin to level off at about 55-63 pounds (Table 7) 
The initial weights were exceptionally high, being 25-30
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pounds above the average weight of an adult javelinaj there
fore, the early weight losses were to be expected« A decline 
in the rate of weight loss toward the end of the study indi
cates an ability of the Javelina to handle a comparatively 
high cellulose diet, at least for limited periods.

Glucose levels in the blood plasma from six animals 
showed a tremendous variation between drugs used to immobilize 
the animals (Table 8), There is an apparent influx of glu
cose into the blood stream as sucostrin begins to take effect. 
This drug produces muscle relaxation by depolarizing the 
nerve endings, at the myoneural junction (19)• The animal 
is not anesthetized and is fully aware of any stimulation,
As the drug takes effect, muscle fibrillations develop that 
cause the animal to shake violently. The above-mentioned 
effects may have caused the elevated glucose levels in 
those animals immobilized with sucostrin. Values ob~

t o

tained with this drug approached 200 mg$ and were not 
deemed reasonable, Sernylan is an anesthetic type drug, 
whereby the central nervous system is controlled, and the 
anesthetized animal is unaware of any outward stimulation. 
There are no violent fibrillations and the action of the drug 
has a calming effect on the animal. The use of ;sernylan did 
result in some glucose levels which were in the range of a 
mono-gastric animal (10). These values averaged higher than
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reported ruminant glucose levels (i l.). The environment in 
which blood was taken from the animals makes an assessment 
of true or indicative glucose values difficult, but values 
suggest levels comparable to non-ruminant animals.

Phase I Digestion Trial
Dry matter digestibility was higher (px: =05) for the 

animals on the milo-alfalfa pelleted ration, than for those 
fed the all-alfalfa pellet (Table 9 and Appendix Table 17). 
Coefficient of dry matter digestibility for the milo-alfalfa 
ration was 76.0$ vs. 5 2 .6$ for.the all-alfalfa hay ration.
The average percent fiber digested in the milo-alfalfa ra
tion was greater (p<.05) than that of the all-alfalfa ra
tion (41.5 vs. 32.70); however, there was a significant 
ration by trial effect (Appendix Table 17). The average 
acid detergent fiber digested for all trials and both ra
tions was 36.5$. Schneider (17) reported the average diges
tion of crude fiber in alfalfa hay by cattle to be 44$. with 
an organic matter digestibility of 56$. Organic matter 
digestibility, although not equivalent to dry matter digesti
bility permits a valid comparison. Digestion of crude fiber 
and organic matter in alfalfa hay.by domestic swine averaged 
22$ and 37$, respectively. The javelina falls between these 
two animals' in its ability to digest fiber. Dry matter di-? 
gestibility of alfalfa by the Javelina was considerably
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higher than reported organic matter values for domestic 
swine and only slightly lower, than values reported for 
cattle.

Lignin digestibility was exceptionally high (Table 9)• 
It is doubtful that the j'avelina can digest the high per
centages indicated. The high values obtained suggest diffi
culties in the technique used for determining lignin in the 
feed and fecal samples. Appendix Table 18 gives complete 
results of the Phase I study by animal and trial.

Feed intake during the four trials was greater on 
the milo-alfalfa ration than on the all-alfalfa ration.
Average consumption for the 7-day collection period for 
each animal was 4794 grams on all-alfalfa vs. 5250 grams 
on the milo-alfalfa ration (Table 19)• Consumption of the 
milo-alfalfa ration was approximately 2.8$ of the average 
body weight of the animals. Both rations were pelleted to 
reduce waste and to eliminate bulkiness... Palatability 
would definitely influence consumption and presumably was 
part of the reason for Increased intake on the milo-alfalfa 
ration.

Phase II
Results from Phase II concerning fiber digestibility 

were extremely inconsistent and consequently inconclusive 
(Table 10). Negative fiber digestion coefficients were



noted in most areas of the digestive tract. Positive fiber 
digestion was found only in the anterior large Intestine, 
posterior large intestine and the rectum. Values are ac
cumulative and include digestion in all pfecedSigl segments. 
Fiber digestibility in the anterior large intestine was 
noted in animals 2, 2a and 5 and the respective coefficients 
of digestibility were 12.7, 1.1 and 7.7. Positive digestion 
coefficients in the posterior large intestine were observed 
for animals 2, 2a, 3 and 5. The values ranged from 4.4 to 
18.20. Fiber digestion noted in the rectum represents total 
digestibility in the alimentary tract. Positive digestion 
was observed in all animals except 3, 4 and 5- The coeffi
cients of digestibility averaged 11.60 for the five animals, 
which is considerably lower than the 3 2 .7*0 digestibility 
noted in Phase I. Negative coefficients apparently re
sulted from incomplete recovery of CrgOg from the ingesta.
In 7 of 8 animals studied a comparatively large hair ball 
was found in the rumen. These hair balls, ranged from 94 
to 322 grams and averaged 236 grams on a wet basis. The 
low digestion values may have been caused from CrgOg be
coming trapped in these hair balls, thus preventing complete 
recovery of the indicator.

• A preliminary study to help point out any difficul
ties in the OrgO^ technique for determining fiber digestion, 
had been conducted on one young javelina and the results
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were encouraging. Positive digestion coefficients for dry 
matter were found in all segments of the tract, and total 
dry matter digestibility was 53$° This corresponds with 
the total dry matter digestibility observed in the all
alfalfa hay ration in Phase I (53$)« Segments of the tract 
and the appropriate percent dry matter digested were as 
follows: rumen, 18$,- small intestine and caecum, 26$; large 
intestine, 3$; and the terminal colon and rectum, 8$. No 
hair ball was found, in this animal and collections were 
made 10 hours after feeding.

■ The pH values shown in Table 11 are within a normal 
range for a functional rumen (l). The low values occurred 
when most of the ingesta was still in the rumen and con
tinued to rise to a pH of 7.1, 25.5 hours after feeding.
Rumen and abomasum pH values (except the abomasum value 

< for animal l) indicated very little if any secretion of 
hydrochloric acid in these sections of the digestive tract.
It is very probably that significant amounts of HC1 were 
secreted in the abomasum and the high abomasal values may 
have resulted from some fluid leaking from the rumen to 
the abomasum prior to tying off the organs. It was diffi
cult to seal off the abomasum. The pH values of the lower 
digestive tract averaged 6.8; • and remained relatively con
stant at various hours post-prandial.
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The amount of ingesta in the segments of the diges

tive tract at various time periods after feeding is shown 
in Table 12„ Total.weight of wet contents ranged from ,2195 
to 4l68 grams over the 24-hour post-prandial period and 
averaged 2862 grams. The weight of the hair balls found in 
the rumen was included, although it is recognized that only 
a portion of the hair ball weight represented ingested feed. 
Total gut contents were greatest at 8-9-5 hours post-prandial. 
The rumen contained a greater amount of ingesta on a wet 
basis than any other segment at all time intervals with the 
exception of animal 5 at 25.5 hours after feeding. The 
rumen contents of this animal were rather dry (38$ dry 
matter). Dry rumen contents were observed in animal 4 at 
24 hours after feeding, suggesting water intake was minimal 
preceding slaughter. Total wet weight of the rumen con
tents was fairly stable from 4 to 9.5 hours, dropping 
markedly at 16 hours and remaining relatively constant 
through 25.5 hours post-prandial. Rumen ingesta comprised 
30-66$ of the total wet weight of all segments with the. 
high values occurring at 4.0 and 5.5 hours post-prandial.
The average value was 46$ over thb various time periods.

The wet content weight of the abomasum varied con
siderably among animals. This may have been due to the 
large amounts of sand in the segment, as well as to the 
presence of some rumen ingesta.
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The content weight of the small intestine was great

est at 8 and 9->5 hours after feeding and averaged 34-5 grams 
for the 8 animals measured. Wet content weight of the 
caecum, large intestine, terminal colon and rectum did not 
exhibit a noticeable pattern with time after feeding. The 
anterior large intestine contained the greatest ingesta 
weight as compared to other intestinal segments. This seg
ment contained an average of 650 grams for the 8 animals, 
which represented 22$ of the total gut contents.

The percent dry matter of ingesta varied considerably 
within and among segments of the gastro-intestinal tract 
(Table 12). Rumen contents ranged from 10 to 45$ dry matter. 
The highest values were found at 24 and 25.5 hours after 
feeding. This may be due to altering the normal drinking 
habits of the animals after feeding. The high dry matter 
values noted in the abomasum are apparently due to sand con
tamination. Average dry matter percentages for the various 
segments were, respectively: rumen, 24; abomasum, 51; small 
intestine, 22; caecum, 21; anterior large intestine, 22; 
posterior large intestine, 3 0; terminal colon, 28; and 
rectum, 31 «

The total dry matter content of the gut averaged 
669 grams, ranging from 399 to 905 grams for the 8 javelinas 
over the post-prandial periods (Table 13)• Rumen ingesta 
comprised the greatest dry weight as compared to other
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segments at all time periods except for 16 hours after feed
ing (animal .. 2) „ Average dry weight contents of the rumen 
varied from 91 to 471 grams. This corresponded to 23 to 
6l$ of the content weight of all segments with an average 
value of 44$. The greatest rumen ingesta weight occurred 
9.5 hours after feeding and the low value was 16 hours pdstf- 
pirandial. Mo hair ball was found in animal 2 (1 6 hours 
after feeding) and animal 2a (17 .hours after feeding) had 
the smallest hair ball of all animals, which would account 
for some of the differences in ingesta weight of these animals.

The dry matter content of the small intestine ranged 
from 44 to 100 grams, which was equivalent to 6 to 15$ of 
the total gut contents. Caecal ingesta weight averaged 32 
grams on a dry matter basis. The contents comprized a 
relatively small part (2-9$) of the total gut contents.
This indicates that the caecum may not be an important 
storage organ such as in herbivorous mono-gastrics. This 
further suggests that the importance of microbial fermenta
tion in this area would be minimal.

The dry weight values in the anterior large intes
tine averaged 136 grams or 22$ of the total contents in 
the tract of the 8 animals. Microbial fermentation in 
this segment could be significant.

The posterior large intestine, terminal colon and 
rectum collectively, contained an average of 12$ .of the



contents of the gastro-intestinal tract on a dry matter . 
basis.

Production of "VFA's was negligible after 1, 2 and 
3 hours of incubation in a water bath at 39 degrees centi
grade. The presence of VFA's at the zero hour indicated 
fermentation had occurred in the respective segments, but 
stopped after being placed in the flasks for incubation. 
Apparently, most of the micro organisms present at the 
time of collection were destroyed during the process of 
preparing the samples for Incubation. The 0, 1, 2 and 3 
hour values were averaged and appear in Table 14. The 
greatest concentrations were in the rumen with an average 
concentration of 33-2 micromoles of total FVA's per gram 
of wet contents. Values ranged from 65.9 to 6.6 micro
moles per gram ingesta (wet basis). Samples collected at 
16 and 25 hours after feeding exhibited the lowest WA 
values. The lowest value was noted in the rumen of ani
mal 4 in.which there were some problems in collecting 
and preparing the material, since he was the first animal 
sampled. These problems may have caused incorrect or 
reduced values.

The values for rumen VFA's reported in this study 
are considerably lower than those found in the ruminant 
animal. Garrol and Hungate (6) reported 60-120 micro
moles of VFA's per milliliter of rumen contents in cattle
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consuming alfalfa hay* The average value was 100 micro
moles per milliliter. Values found, in the j'avelina were 
also below VFA concentrations noted in the langur monkey, 
a herbivorous primate that has rumen-like digestion.
Bauchop and Martucci (2) found VEA concentrations of 93- 
233 micromoles per gram of ingesta on a wet basis.

VWA concentrations in the contents of the caecum 
and anterior large intestine of the javelina were excep
tionally low and averaged 4 micromoles per gram of ingesta 
on a wet basis (Table 14). The decrease in VFA concentra
tion from the anterior, to posterior portion of the tract 
may reflect the extent of absorption in the lower gut or 
may be related to rate of production.. It would appear 
that the rumen is the most important segment : concerned, 
in VFA production.

Acetic, propionic, iso-butyric, butyric, iso
valeric and valeric acids were found in varying concentra
tions in all three areas of the tract. Two unknown acids 
were found in several samples and were separated between 
iso-valeric and valeric acids with the column conditions 
noted in the procedure section. Three 5-carbon acids 
(2 methyl-valeric, 3 methyl-valeric and 4 methyl-valeric) were 
eluted on the column and were found not to be associated 
with the unknowns.



Molar percentages of the six Identified acids were 
very' consistent over,the in vitro incubation period of 3 
hours. Results were averaged and appear in Tables 15 and 
l6„ Acetic and propionic acids were present in the greatest 
concentrations in each of three areas examined with acetic 
acid concentration being clearly predominant» No consis
tent pattern in individual acid concentration was noted 
with time after feeding. Over the 24-hour post-prandial 
period, acetic acid percentages varied from 57 to- 80 and 
propionic acid varied from 13 to 32$. Butyric acid 
averaged 5$• Is©butyric, iso-valeric and valeric acids 
were consistently low in all sections. The molar percent 
of acetic acid was greater in the caecum and anterior large 
intestine than in the rumen. Propionic acid levels varied 
inversely with acetic acid concentrations. This may be a 
result of changes in microbial fermentation and production 
along the alimentary tract or due to differential absorp
tion within various segments.



TABLE 5

WEIGHTS OF FOUR YOUNG JAVELINAS FED RATIONS WITH AND 
. . .WITHOUT VITABIN B SUPPLEMENTS (82.DAYS)a

Date Days
Basal Ration^ B Supplemented Ration*3

Animal 1 Animal 2 ' Av. Animal 3 ’ Animal 4 Av.
lb'. lb. TE. lb. - lb. . lb.

10, 5 > 66.,; 0 11.0 10,0 10.5 9.0 9*5 9-310,21,66 16 12.0 12.0 12.0 11.0 13-0 12.0
1 0.3 1 ,6 6 26 15.0 15.0 15.0 14.5 15-0 14.8
11. 9.66 35 15.0 1 6 .0 , 15.5 1 6 .0 1 5 -0 15-5
11.14.66 40 1 8 .0 18.0 18.0 17.0 17,0 17.0
11.28.66 54 19.0 20,0 19.5 20.0 20,0 20.0
12.13.66 69 2 3 .0 24.0 23.5 23.5 2 3 -0 23-3
12.20.66 76 24.0 2 5 .0 24.5 25.5 2 5 -0 25-3
1 2,2 6 ,6 6 82 25.5 26,0 2 5 .8 2 6 .0 2 5 ,5 2 5 .8

a Age at initiation of experiment was two months„

b Total food, consumption for the 82 day period was 115.8 and 114,6 
pounds for the B vitamin unsupplemented and B vitamin supplemented 
treatments.



TABLE 6

WEIGHTS OF FOUR YOUNG JAVELINAS FED RATIONS CONTAINING 
UREA OR SOYBEAN MEAL AS-THE PRINCIPAL , . .

NITROGEN SOURCE (54. DAYS)a '

Date Days
Urea-Ration 1 Soybean Meal-Ration 2

Animal 3 Animal 4 Av, Animal 1 Animal 2 Av.
lb. lb, . lb. lb. lb. lb.

3.16.67 0 39.0 37.0 3 8 .0 3 8 .0 40.0 39.0
3.27.67 11 34.5 34.0 34.3 35.0 3 6 .0 35.5
4. 2.67 17 3 6 .0 35.0 35.5 3 6 .0 36.5 36.3
4,14.67 29 ' 39.0 39.0 39.0 39.0 40,0 39.5
5. 9.67 54 33.0 33.0 3.3.0 35.0 3 6 .0 35.5

a Average intake for all animals was 0.72 pennd per Gay
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TABLE 7

COMPARATIVE WEIGHTS OF FOUR ADULT JAVELIWAS 
. FED ALFALFA HAY (107 DAYS)

Animal Number At .
Date Days 1 2 , 3 4 Av.

- lb. lb. lb. lb. lb.
7/ 26/ 66 0 74 80 68 86 77
8/ 9/66 14 69 69 62 77 < 69

8/24/66 29 65 68 59 71 66
9/14/66 50 62 64 57 67 63

11/10/66 . 107 63a 64 55a 63 61

a Animals were switched to milo-alfalfa ration 12 days 
before the last weight.



TABLE 8

BLOOD GLUCOSE LEVELS OF SIX ADULT JAVELINAS 
AFTER IMMOBILIZATION WITH ANESTHETIC AND 

MUSCLE RELAXANT DRUGS3 .

Immobilization Drug
Animal ,
Number___________  Suoostrln'3__________ Sernylanc

M g $  ■ M g $

1 168 61
173150
125

• 2 124 71
114
136
124

3 1 16 94
110 94

4 196 72
187
199

5 —  85
6 —  88

Avr. 148 81

aValues represent individual blood samples taken at 
various dates during the study. .

^Muscle relaxant.

cAnesthetic type drug.
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TABLE 9

PERCENT DRY MATTER, FIBER AND LIGNIN DIGESTIBILITY 
OF TWO RATIONS FED TO FOUR ADULT JAVELINASa

\

Ration
Animal Number 

1 2 3 4 Average
Dry Matter Digestibility

Milo-Alfalfa. 74.94 75.84 78.43 74.86 76.02°
Alfalfa 57.33 48.69 54.09 52.64 52.55°

Fiber Digestibility
Milo-Alfalfa 40.20b 41.64 42.65b 41.66 41.54°
Alfalfa 38.31 ' 27.24 3 5 .6 8 2 9 .6 9 32.73°

. . / Lignin Digestibility
Milo-Alfalfa 24.38b 12.67 2 1.90b 18.09 1 9 .2 6

Alfalfa 46.44 24.48 38.53 28.43 34.47

a~ Values, shown are the averages from four trials. two trials
per ration, ,

 ̂Fecal material was accidentally thrown away before sample 
was taken, thus values based on one trial only.

c Differences between rations were significant (P<.05).



TABLE 10

PERCENT FIBER DIGESTION IN VARIOUS SEGMENTS OF 
THE GASTRO-INTESTINAL TRACT OF THE JAVELINA BY 

CHROMIC OXIDE TECHNIQUE51........

1i Number
TRACT TYPE 1 la 2 2a 3 3a 4 5

Anterior Large 
Intestine 12,7 1 .1 7*7

Posterior Large 
Intestine 17.3 15.5 1 8 .2 4.4

Rectum 4.3 1 7 .0 1 8 .6 1 2 .0 6 .2

a: Values are indicative of digestion occurring in the segment noted plus 
all preceding segments. Values were computed for all segments noted in 
Appendix Table 195 however, negative digestion values are not reported 
'above. ,



TABLE 11

pH VALUES OF INGESTA OBTAINED FROM VARIOUS SEGMENTS OF 
THE DIGESTIVE TRACT OF JAVELINAS

Segments of Tract
imal Hours After 
mber Feeding Rumen

Aboma
sum ■

Small
Intestine Caecum

Ant. Large 
Intestineb

1 4.0 5.7 3.7 7.0 7.0 7.2
la 5.5 5.6 5.0 7.0 6.8 7.0
3 8.0 5.6 5.6 6.9 6.6 6,3 '
3a 9.5 5.7 4.8 7.1 6.7 6.8
2 • 1 6 .0 6.1 - 5.3 • 7.3 6.6 6.6
2a 17.0 6.6 6.5a 7.1 7.0 , 6.8
4 24.0 7.0 5.6 7.3 7.0 6.8
5. 25.5 7.1 5.8 7.4 7.0 6.8
Average 6.2 5.3 7.1 6,8 6.8

a Contents were accidentally emptied into the rumen after removing 
rumen ingesta. '
 ̂Anterior Large Intestine



TABLE 12
WEIGHT OF WET CONTENTS AND DRY MATTER PERCENTAGES OF INGESTA FROM 

VARIOUS SEGMENTS OF THE DIGESTIVE. TRACT OF THE.JAVELINA

Hr. After 
Feeding3 Rumenb

Aboma
sum^

Small 
Int.6 Caecum

Large Intestine 
Anteripr Posterior

Terminal
Colon Rectum -Total13

Wet weight (grams)
4.0 1745 26 306 124 193 129 67 49 ' 2639
5.5 1870 43 301 120 318 191 43 24 2910
8 . 0 1673 65 518 53 1271 68 124 91 3863
9.5 2183 154 588 251 698 198 65 31 4168

1 6 .0 847 4l 327 168 771 146 55 37 2392
17.0 8 3 6 68 265 226 487 165 50 98 219524.0 898 210 241 124 728 92 95 41 2429
25.5 689 142 217 176 735 241 63 40 2303
Av ,, 1343 94 345 155 650 154 70 ■ 51 2862

Percent Dry Matter
4.0 22 27 32 19 - 30. 32 33 33
5.5 19 35 32 23 25 28 . 35 338.0 20 80 12 25 16 32 28 33
9 .5 22 7 13 15 23 35 26 32

1 6 .0 10 46 13 13 21 23 24 27
17.0 14 76 18 1 6. 18 22 18 27
24.0 45 63 32 27 24 43 35 37
2 5 .5 38 73 21 31 20 28 24 23
Av-.. 24 51 22 21 22 30 28 31
a Corresponding animal numbers for hours 4,0-25o5 were 1,'la, 2, 2a, 3̂  3s, 4 & 5° 
b Hair ball weight Included. Wet weights for animals 1* la, 2, 2a, 3, 3a, 4 & 5 

were (grams); 203, 182, 0, 94, 3 3 2, 2 9 6, 147, and 311.
0 Small Intestine. & Contained large amounts of sand in almost all animals.



TABLE 13
i DRY CONTENT WEIGHTS.OP INGESTA PROM VARIOUS SEGMENTS OP 

- THE DIGESTIVE TRACT OP THE JAVELINA

Hr..After Aboma- Small Large Intestine Terminal
Feeding5 Rumen*3 sum^ Int.G Caecum Anterior Posterior Colon Rectum Total^

Dry matter (grams).
4 .0 397 7 100 23 58 '41 22 16 664
5.5 349 15 98 28 79 55. 15 8 647
8 . 0 334 52 62 13 210 22 35 30 758
9.5 471 11 77 38 162 69 17 10 855

1 6 .0 91 19 44 22 167 33 . 13 10 39917.0 118 52 48 37 90 37 9 26 417
24.0 401 ‘132 78 34 172 40 33 15 905
25,5 259 104 45 59 147 . . 67 15 9 705
Ave, 303. 49: 69 32 136 46 20 14 669

Dry matter {fo of total gut contents)
4.0 61 1 15 9 "9 6 3 2
5.5 54 2 14 4 12 8 5 1
8.0 45 7 8 2 28 3 5 4-
9.5 55 1 9 4 19 8 2 1

1 6 .0 23 5 11 5 42 8 3 3
17.0 29 13 12 9 22 • 9 2 6
24.0 44 15 9 4 19 4 4 . 2
25.5 37 15 6 8 21 10 2 • 1
Ave. 44 7 10 5 22 7 3 2

a Corresponding animal numbers for hours 4=0-25.5 were 1, la, 2, 2a, 3, 3a, 4 & 5
b Hair ball weights included. Dry weights for animals 1, la, 2, 2a, 3, 3a, 4 & 5 
, were (grams); 8 5, 8.0, 0, 37, 172, 137, 60, amd 137.

° Small Intestine. & Contained large amounts of sand in almost all animals.



TABLE 14
TOTAL VFA CONCENTRATION IN THE RUMEN, CAECUM 
AND ANTERIOR LARGE INTESTINE. OF JAVELINAS AT 

VARIOUS INTERVALS POST-PRANDIAL

Timea Animal
Rumen > Caecum Anterior Large Intestine

...umoles/ mmoles 
gram13 total6

umoles/
gram13

mmoles
total6

umoles/
gram13

mmoles
total6

4.0 1 24.0 39.4 8 . 2 1 . 6  ‘ 5.9 1.5
5.5 la 47.0 8 2 . 9 6.3 1 . 2 3.7 3.6
8 . 0 3 5 2 . 6 74.4 , __d ___d 3.5 4.6
8.5 3a 65.9 130.3 4,8 1.5 3.7 3.4

1 6 .0 2 14.2 1 3 .0 2 . 2 0.5 1.4 1 . 2

1 7 .0 2a 2 1 .8 1 7 .8 4.1 2.9 2 . 2 1.3
24.0 4 ___d ___d 3.4 0.7 0.7 0 .6
25-5 5 6 . 6 2 . 2  ' — — __d 4.9' 4.0
. Average 33.2 51.4 4.8 1.4 3.3 2.5

a Hours after feeding, 
k Micromoles per gram of wet material.
G Millimoles based on total ingesta content of segment, 
<3. VFA determinations were not made due to sample loss.



TABLE 15
MOLAR PERCENTAGES OP INDIVIDUAL VOLATILE FATTY ACIDS FROM 

THE RUMEN AND.CAECUM OF JAVELINAS

Hours After Animal 
Feeding: Number C2 c3

Rumen Acidsa 
104 , G4 . 1O5- - %

4.0 1 7 0 .1 23.3 0.5 5.1 0,4 1.4
5.5 la 5 6 .7 3 1 .6 w ” 'ew 8.6 0 . 3 2,3
.8.0 3 6 0 .2 2 5 .0 — —  — 8.6 0.7 1.8
9.5 3a 6 6 .5 24.8 6.6 0.8 1.4

1 6 .0 2 6 6 ,1 2 5 .0 0.4 6.1 1.0 ' 2.2
17.0 2a 64.9 23.5 1.2 6 . 0 3.5 1.8
24.0 4 —  —  — — I - —— — — ”
25.5 5 74.9 19.1 3.3 4.3 0.9
' AVERAGE 6 5 .6 24,6

Caecum

1.4 

Acidsa

6 . 5 1.1 1,7

4.0 ' 1 72.3 2 3 .6 1.3 . 1.4 1.3 0.8
5.5 1b 79.5 15.1 0.3 . 3.1 0 . 8  1 1.2
8.0 3 — —  — — — w _
9.5 3a 76.3 1 6 . 3 4.6 . —  —  — 2,8

1 6 . 0 2 76.9 1 3 . 2 0.5 6.8 0 . 9  '■ 1 . 9

17.0 2a 71.8 . 21.2 0.3 5.4 0.7 0.8
24.0 4 74.4 19.0 ' 0.5 5.1 0,7 0.9
25'. 5 5 —  —  — —  w  w —  —  — — —

AVERAGE 75.2 18.1 0 . 6 4.4 0 . 9 1.4

a Cg = acetic; C3 = ^propionic; iCij. = iso-butyric; C4 = butyric; 
IO3 = iso-valeric; C^ =. valeric



TABLE 16

MOLAR-PERCENTAGES OF INDIVIDUAL VOLATILE FATTY ACIDS FROM 
THE ANTERIOR LARGE.INTESTINE. OF JAV1LINAS...

Hours _ Anterior Large Intestine AoidsaAfter
Feeding

Animal
Number C2 g3 104 C4 1C5 c5

4.0 1 7 1 , 2 24.1 0 . 7 3,4 1.1 0.9
5-5 la 76.7 .1 7 ,0 0.5 3,3 0 . 9 1.6
8.0 3 74,7 1 8 .3 l.l 4.1 0.8 1.3
9,5 3a 75.1 1 7 ,8 0.4 3-8 1.3 2,1

1 6 .0 2 75,2 1 6 .0 6.2 0.8 1.8
17.0 2a 72.2 2 0 .3 0.5 5,5 0 . 6 1.0
24.0 4 73,0 1 9 ,7 0,7 4.9 - 0 . 7 1.0
25,5 • 5 75,4 1 7 ,0 0.4 5,3 0 . 8 1 1.2
Average 74.2 1 8 .8 0 . 6 4.6 0 . 9 1.4

a Ca = acetic; G3 '* rgrg^ionic; iC4 = iso-butyric; Clf = butyric; 
iOf) = iso-valeric; Cg = valeric



GENERAL DISCUSSION

The preliminary studies were beneficial in that they 
gave some indications of the javelina's tolerance for high 
cellulose rations and also pointed to some serious problems 
when doing experimental work with wild animals. Individual 
confinement, bulky rations, unknown requirements and dif
ficulties in handling the animals all proved to be trouble
some.

Results of the B vitamin study did not indicate a 
response to B vitamin supplementation in the young animals. 
However, two possibilities could exist: the requirements 
of this age animal may be low or the synthesis of B; vita
mins within the digestive tract does occur. There was no 
attempt to void the cage of fecal material and rercycling 
of feces could have satisfied B vitamin needs.

Dietary non-protein nitrogen is an accepted supple
ment in ruminant nutrition. The nitrogen, is- utilized by 
rumen micro organisms to synthesize microbial protein 
which may be broken down in the small intestine to supply 
amino acids for the host animal. Unfortunately, the re
sults of this study were inconclusive and did not elucidate
the ability of javelinas to utilize large quantities of

 ̂ .

urea. The ration in this study was very bulky and intake
47
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was low. More information on the javelina1s ability to use 
NPN would, be valuable, since the use of urea allows for a 
more economical ration.

Energy requirements in ruminants are largely met 
by short chain fatty acids, while mono-gastric animals de
pend primarily oh glucose for their energy source. Blood 
glucose levels in the javelina were widely separated dur
ing this study but the use of drugs to immobilize the ani
mal appeared to influence the levels. Sucostrin, a muscle 
relaxant drug, was used to Immobilize some animals and 
glucose levels averaged approximately 18Q mg$. These 
values were higher than expected and an influx of glucose 
after muscle stimulation may have elevated blood levels.
A second drug, sernylan, was used to anesthetize javelinas. 
Glucose levels from blood samples from these animals were 
lower and within the range of momot-gastrio animals. With 
the great fluctuations observed during the study it is dif
ficult to evaluate the normal range of glucose in the blood 
of the javelina, but indications are that glucose is an 
important source of energy in the javelina.

Fiber digestion in the javelina was greater than 
the domestic swine but lower than the true ruminant. The 
33-42$ digested by the javelina is mid-way between that 
digested by domestic swine and the ruminant. Dry matter 
digestibility of alfalfa hay approached that of the



ruminant (53 vs 56$)° Normal end-products of cellulose di
gestion are volatile fatty acids and concentrations in the 
javelina were one-third to one-half of those found in the 
ruminanto With the all-alfalfa hay ration fed in Phase I, 
digestible fiber accounted for an average of about 23% of 
the total digestible dry matter. This could result in vola
tile fatty acids accounting for approximately 20% of the 
digestible energy available to the javelina. Volatile fatty 
acid concentrations were greatest in the rumen and. indicate 
that the rumen is the primary source of the volatile fatty 
acid production. This would suggest that the majority of 
fiber digestion occurred in the rumen, but unfortunately, 
this was not verified in the.Phase II studies»

The pH of the rumen in the javelina averaged 6.2,and 
indicates a suitable medium for microbial populations. Meas
urement of imgesta contents showed the rumen to be the main 
storage segment of the digestive tract, and capable of hold
ing an average of 44% of the imgesta at any time over a 24- 
hour post-prandial period. The shape of the rumen and 
abomasum, the evidence of microbial fermentation and rela
tively high pH values found there are inconsistent when 
compared to herbivorous mono-gastric animals. These studies 
suggest that many ruminant-like functions occur in the diges
tive tract of the javelina. However, the overall shape of 
the digestive tract and high blood glucose levels preclude



placing the javelima in a true ruminant category« These 
studies also indicate the adult javelina can consume large 
amounts of forages and digest significant amounts of fiber 
in high forage diets.

Several problems were evident during the digestion 
trials. Considerable unrest was noted with the animals 
when they were fed alfalfa hay pellets, and they were ob
served butting the feed pans causing feed to spill. The 
animals became restless when penned individually, and pacing 
was observed periodically, which resulted in trampling of 
the feces and spilled feed, making it difficult to collect 
fecal material,

Hair balls in the rumen proved to be troublesome 
and were possibly responsible for the failure to measure 
fiber digestion in the various segments of the digestive 
tract, Recovery of chromic oxide (CrgĈ ) ,-used as an indi
cator was apparently incomplete and may have been caused 
in part by trapping of the indicator in these hair, balls. 

There is a need for more thorough investigation 
into many of the areas considered in this study. A com
parison of blood concentrations of volatile fatty acids 
and blood glucose would be helpful. Rumen histology would 
further indicate function and active areas of secretion. 
Absorption from the rumen should be investigated. The diges
tion of other nutrients should also be studied. A knowledge



of enzymes produced would help Indicate the relative importance 
of microbial digestion in the Javelina. Minimum requirements 
for the various nutrients should be established for both adult 
and young peccaries. Many of these investigations would be 
more easily accomplished if conditioned or tame animals were 
available. A degree of domestication is possible, if the 
javelina received daily attention as, the animal matures.

The milo-alfalfa ration used in Phase I has been 
readily accepted by javelimas on display at the Arizona-Sonora 
Desert Museum. Animals fed this ration over a three-year 
period have maintained good physical condition, mated and 
raised young.



SUMMARY

Preliminary studies were conducted to compare some - 
general nutritional and physiological aspects of the col
lared peccary with those of the true ruminant and #ono- 
gastrie animal. Phase I was conducted to determine the 
extent of fiber digestibility by javelinas with two dif
ferent rations. Phase II was concerned with the site and 
extent of fiber digestion in various segments of the diges
tive tract using chromic oxide as an indicator. Volatile 
fatty acid concentration, pH values of the digestive tract 
and ingesta weight of the alimentary tract at various 
intervals post-prandial were also measured. -

No B vitamin deficiency was noted and weight 
gains were nearly identical on a diet containing low 
levels of B vitamins versus a ration fortified with twice 
the level of B vitamins recommended for domestic swine. 
Recycling of feces may have occurred through coprophagy.
It would appear that B vitamin supplementation of the 
young javelina is not necessary.

Regular weight losses were observed on all ani
mals involved in the NPN utilization study. The diet was 
extremely bulky and intake was impaired, thus results
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were inconclusive. Differences In the amount of weight lost 
on either diet were small.

. Animals fed an all-alfalfa hay diet lost weight 
steadily but seemed to stabilize at about 55 to 63 pounds. 
Beginning weights were 25-30 pounds above normal, so the 
weight losses were not alarming over the 107-day feeding 
period.

Blood glucose levels in six animals varied con
siderably, but high levels (110.to 199 mg $) were attri
buted to the addition of glucose to the blood stream after 
stimulation by immobilizing drugs. The use of an anesthetic 
type drug lowered plasma glucose concentrations. These lat
ter values ranged from 6l.l to 94.2 mg

Results of the four digestion trials in Phase I 
showed an average fiber digestion of 3 6.5$. The fiber 
digestibility of the milo-alfalfa diet was slightly higher 
than the all-alfalfa diet, and dry matter digestion was 
considerably higher for the milo-alfalfa ration. Coeffi
cient of dry matter digestibility for the milo-alfalfa ra
tion was 7 6 . 8 versus 5 2 .1 for all-alfalfa hay. Lignin 
digestibility was extremely high in all trials and re
sults indicate difficulties in the lignin determinations.

Results of Phase II were inconsistent and incon
clusive. The recovery of CrgOg was apparently incomplete 
and fiber digestion was indicated in only a few areas of



the tract. Percent fiber in the rumen exceeded that in the 
feed. The presence of hair balls in the rumen may have re
sulted in a trapping of the indicator, which would.invali
date the indieator-ratio technique for estimating fiber 
digestion within the tract.

The pH values found in the rumen were in the range 
of those noted in the rumen of cattle and sheep and varied 
with the influx of food. Low pH values occurred at 4 and 8 
hours after feeding and gradually increased to a high 7.1 
at 25.5 hours after feeding. The range was 5-6 to 7.1. 
Abomasal pH values which ranged from 3.7 to 6.5 were some
what higher than would be expected, but may have resulted 
from dilution by rumen fluids. The pH values in the intes
tines averaged 6.8 with a range of 6.3 to 7.3.

A comparison of the location of ingesta at various 
times after feeding showed the rumen contained the great
est amount, averaging 44$ of the total dry matter in the 
digestive tract. Smallest amounts of rumen ingesta were 
found at 16 and 24 hours after feeding. Abomasum contents 
contained large amounts of sand. Caecal contents averaged 
only 5$ of the gut contents. Ingesta contents in the 
anterior large intestine comprised about 22$ of the diges
tive tract contents.

Volatile fatty acid.concentrations in the digestive
tract of the javelina were low and in vitro production was



negligible, Greatest concentrations were found in the rumen 
and the highest value observed was 66 micromoles per gram of 
sample. The average value in the rumen was 33 micromoles 
per gram of wet contents and corresponded to about one- 
third to one-half of the concentration found in the rumi
nant animal. The caecum and anterior large intestine 
produced very small amounts of short chain fatty acids (5 and 
3 micromoles per gram of sample, respectively), Volatile 
fatty acid concentrations in ingesta immediately acidified 
after removal from the tract (zero hour) indicated fermenta
tion was occurring in the rumen, caecum and anterior large 
intestine. The absence of volatile fatty acid production 
was possibly due to a loss of the microbes or volatile 
fatty acid during preparation of the sample for incubation 
or during the incubation period.

From the results accumulated during these experi
ments, it is apparent that fiber digestion in the javelina 
is greater than in most mono-gastric animals but falls 
short of fiber digestion in the true ruminant animal. 
Indications are that fermentation takes place in the rumen,
caecum and anterior large intestine of the javelina. The

'(■rumen appears to be the principal location of this fermen
tation and the most important organ of volatile fatty acid 
production. These studies show that the adult collared 
peccary is capable of tolerating high fiber rations for 
limited periods without impairing performance.
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TABLE 17

ANALYSIS OF VARIANCE OF DRY MATTER DIGESTIBILITY 
AND.FIBER DIGESTIBILITY (PHASE I).

Item Mean Square

Ration
Trial
Ration by Trial 
Error

Dry Matter 
Digestibility

2090.8 
5-3 
28.1 ‘

9-9

Fiber
Digestibility

. 311-5 
29.7 
42.2 
7.3



TABLE 18

PERCENT DRY MATTER, FIBER AND 
LIGNIN DIGESTIBILITY IN JAVELINAS

Animal _______ Digestibility
Trial Ration Number io Dry Matter % Fiber io Ligmin
1 Milo-alfalfa 1 74.9 a a

3 80.9Av. 77.9
Alfalfa 2 50.4 29.7 29.34 48.4 25.5 21.5Av. 49.4 27.3 25.3

2 Milo-alfalfa 1 75.0 40.2 24.4
3 7 6 . 0 42.7 2 2 .0

Av. 75.4 41.4 23.1
Alfalfa 2 46.8 24.8 19.94 5 6 . 8 33.9 35.3Av. 5 1 . 0 29.4 2 7 .6

3 Milo-alfalfa . 2 74.0 37.7 16.94 73.7 37.9 8.5Av. 73.0 37.8 12.7
Alfalfa 1 58.5 38.5 45.7

3 57.8 38.3 47.2
Av. 5 8 .0 38.4 41.4

4 Milo-alfalfa 2 77.7 45.-6 3 0 .0
4 7 6 . 0 45.4 27.7
AV. 76.9 45.5 2 8 .9

Alfalfa 1 5 6 . 2 3 8 .1 40.4
3 50.4 33.1 30.5Av. 53.3 . 35.6 35.5

a Fecal material was accidentally thrown away before sample 
was takeno



TABLE 19

TOTAL FEEL INTAKE AND FECAL EXCRETION 
DURING EACH OF FOUR DIGESTION TRIALS3*b

Animal No, & Trial
Grams Fed Grams Excreted

Alfalfa Milo-Alfalfa
1 1 ) 5420 1328

2 1 5440 2691

3 1 5719 1071
4 . 1 4536 2341
1 2 5303 .. 1328

2 2 4658 2476
3 2 5303 1277
4 2 5437 2451
1 3 5432 2756
2 3 5258 1369 .
3 3 4322 1825
4 3 \ 5258 1384
1 4 4643 2035
2 4 5167 1151
3 4 3886 1931
4 4 — — 4569 1095

a Seven-day collection period, 
b All values on a dry matter basis.



TABLE 20
CHROMIC OXIDE AND FIBER CONCENTRATIONS IN VARIOUS SEGMENTS OF THE 

GASTRO-INTESTINAL TRACT OF THE JAVELlNA AT VARIOUS HOURS POST-PRANDIAL8

fo Chromic Oxide Recovered^ 
Animal Number0

Segment 1 la 2 2a 3 3a 4 5 Av,
Rumen, .125 .149 .151 .146 .1 8 8 .217 .— L .0 6 2 .148
Small Intestine .074 .095 .197 .193 .193 ,208 .093 .184 .155
Caecum .133 .175 .274 .237 .214 .2 5 6 .117 .255 .208

Ant .'"Larged 
Intestine .274 .229 ' .323 .301 .254 .261 .235 .315 .274
Post. Large^ 
Intestine .239 .275 .333 .337 .2 6 3 .225 .313 .285
Terminal Colone .241 .229 . .345 .3 6 0 .2 5 8 .2 3 8 .234 .333 .279
Rectum .2 7 8 .3 0 8 .338 .3 2 3 .253 .3 0 8 .244 .2 6 9 .290

a Chromic oxide and acid detergent fiber in the feed were 0.197 and 34.40, 
respectively.

b Dry matter basis.
0 Hours after feeding: 1=4; la=5°5; 3-8; 3a=9.5> 2»l6; 2a=17; 4=24; 5-25«5 
d Anterior Large Intestine. Posterior Large Intestine. T - ~   ̂ .



TABLE 20--Continued
CHROMIC OXIDE AND FIBER CONCENTRATIONS IN VARIOUS SEGMENTS OF THE 

GASTRO-INTESTINAL TRACT OF THE JAVELINA AT.VARIOUS HOURS POST-PRANDIAL8

Segment 1 la 2

% Fiber In Ingesta^ 
Animal Number0
2a 3 3a 4 5 Ave.

Rumen 55.8 58.8 75.2 59.3 67.7 80.1 62.5
Small Intestine , — ———— ————
Caecum 59.3 58,6 50.1 55.1 ———— 56.3 72.8 5 2 .0 57.7
Ant. Larg&d. 
Intestine 49.5 57.3 48.9 53.2 53.0 56.9 58.5 51.7 53.6
Post. Large^ 
Intestine 49.1 50.3 5 0 .0 51.1 5 0 ,0 55.2 6 0 .8 53.7 52.5
Term, Colond ———— ———— — — — —
Rectum 48.1 46.5 49.3 51.2 50.9 51.7 62.7 54.1 5 2 .8

a Chromic oxide and acid detergent fiber in>the feed were 0,197 and 34,4̂ , 
respectively,

 ̂Dry matter basis,
0 Hours after feeding: 1=4; la=5°5j 3a=9«5; 2=16; 2a=17; 4=24; 5=25,5
d Anterior Large Intestine. Posterior Large Intestine. .Terminal Colon..
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