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ABSTRACT

This studv vas to determine whether Standard Item dogp foods {(drv),
nurchased under Federal Specification, would provide sufficient calories
to nermit working militarv dops oo maintain weipht and vork efficiencv.
Manv commanders and veterinarians caring for such dops hiad reported
loss of veight and insufficient s:smina esneciallv in varm, humid
climates, e.p., S. F. Asia and Ft. Benninp, Ga.

Sixtv dops from a dog class at tiie Scout Dug Training 3chool,
Ft. Benning, Ga., vere arranped into grouns of 20. One proup was
fed a sneciallv formulated hish calorie, highlv-dipestible drv ration,
Militarv Stress Diet 198 (I1SD): the other two grouns each received
one of the tvo Standard Item dry dog food products, one sunplied
bv the Sturdv Dog Food Co., (Sturdv), one bv Quaker Oats Co., (Gaines).
The dogs were trained in the usual manner during a 12-veek training
cvele in Julv, August and September to maximize the effects of heat.

Information was soupht in three peneral areas: food intake and
veight performance, relative dipestibilitv and nutrient value of
the rations, and some effects of heat.

118D was clearlv superior to the Standard Item rations. The
dops ate less of it and pained weipht while those on the other diets
lost weipght. MSD contained anproximatelv 507 more calories ner
veipht as digestible energv, and each of tiie components measured
bv proximate analvsis (protein, fat, carbohvdrates, asii, drv matter)
was more digestible bv 10-20%. Digestibilitv of !5 was 94X as
comnared to 807 for the other two diets.

A ration having the digestibilitv and caloric densitv of l!ISD is
atrongly recommended for standard procurement for militarv use,
either for snecial situaticns or for routine use. Two pounds, day
of the Gaines product would be required to provide caloric balance,
but the dogs in this studv ate only 1.7 1lbs/dav. The Sturdv nroduct
is not recommended for militarv use due to low acceptabilitv bv
the dogs and lov digestibilitv,

At least 50 kcal/lb of bodv weight/dav must be absorbed under tae
conditions of this test for these dogs to maintain bodv weight.

lieat exhaustion among the dops vas evident, esneciallv earlv in
the training period. During road marches, approximatelv 103 of the
animals wvere unable to maintain thermal equilibrium vhen the ambient
temperatures vere in the 80's and relative humiditv 50-75%. The
"working temnerature' under these conditions for most dogs vas 103~
105F. Those dops not eauilibrating continued to increase bodv temper-~
ature above 1l06F; thev became weal and ataxic, could nnt keen un
and had to be rested and "wet doun" to reduce their temperature.
tLecasional animals would collapse with temperature over 107F. One
died, after achievinpg a temnerature above 118F, livperthermia decreased
the dops' resnonsiveness to handlers and undoubtedlv decreased training
efficiencv as well as scoutiny performance.
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The value of doss to militarv operations aas veen amply documented
(1,2;. In 1968 some 5U)) dogs vere in use by the U. S. Forces, and more
vere desired. The Department of Defensc accents dops of the German Suep-—
herd breed, recruited from the civiliau-omed dop market. These animals
reflect the collective characteristics, including defects, represented
be the civilian dog povulation. Riporous screening for acceptavce as
rilitarv dops results in rejection of annroximatelv 50% of the animals
rresented (3). 7The inadenuacies of the current dog supplv and the recognized
notential of a superior detector dopg nromnted the development of a researcu
nropram to produce dogs especially for militarv dutv, vith capabilities
far bevond that of the present dogs. This research program vas established
as Project iio. 3A025601A830 in Program Llerent 6.21.56.ulA, line 174,
of The Armv Surgeon General's PDTL Program FY 1968-1973. It includes
selective canine breeding, behavioral evaluation and veterinarv research,
to nroduce a sensor dog having surerior piuvisical, sensorv and behavioral
characteristics.

Despite careful selection and training, and notvithstanding the recognized
great value and utility of todav's militarv dog, onerational reports
and individual observicions indicated that substantial numbers of dogs
did not nerform at the levels anticipated (2,4)., Commanders in the Repubiic
of Viet lam renorted that the militarv dog lacked endurance vl en engaged
in operations (1,2). Severe weigit loss had also been seen (4). In
CONUS, uveipht loss and lack of endurance have been observed in Armv and
Alr Force dogs required to work in varm, iuumid climates. Veterinarv
officers carinpg for these dops susnected that tiue cause was rutritional
in origin and that the ration offered tiuese dops vas of insufficient
caloric densitv.

Current feeding practices for milicarv dogs have evolved from experience.
Tne basic rations fed are procured under Fed. Svec. uf 17Je: TFeed, Dry,
for Dogs, and D 200692B: Dog Food, Canned. These snecifications are
based primarilv on the 1962 National Research Council (LRC) wublication
Ho. 939, "iutritional Requirements of Dogs." This opublication is ccncerned
vith requirements for 15-30 1b., 'normally active" dops and is not directed
toward requirements of larger (average annroximatelv 70 1b.) military
vor.:ing dogs. Caloric requirements for militarv dogs have not been determined.
ARADCOM Regulation No. 190-12, 2 September 1960, 'lilitarv Police ARADCOM
Sentrv NDos Program,' Caapter 2, Section V1, paragranii 34a, states: 'the
normal ration is 2 1lbs. of drv food and one nound of horsemeat with natural
juices per dav,"
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The caloric densitv of dog food purzhased for militarv use varies
from 50 to 1600 Calories/lL., (1.1 to 3.5 kecal./gm). The lowver fipure
represents the vet-tvpe canned food. The drv foods in common use range
from annroximatelv 1200-1600 kecal./lb, The Federal Specification for
dog food does not set limits for caloric densitv and permits a broad
varietv of ingredients. The uncertaintv of ontimal autritional requirements
for working militarv does combined with the svectrum of inpredients permis~
sible under the snecification provides verv little assurance that these
dops are being offered nroner rations.

Since the militarv dog is a valued orerational asset, and more and
better dors are to be produced, tiie need for some definition of their
sn2cific nutritional requirements is chvious.

In man it is established that energv reauirements ars hipher in a
hot environment (5). The 1968 revision of the calorie allowances published
bv the :MC supgests that the food requirement be increased rather than
decreased for men performing work at hiph temperatures (5,6). In one
studv it has been shovm that an increase in temnerature, with or without
an increase in relative humidity, raises the caloric requirement of the
militarv dog (7).

\lhether standard dop ~ations are suitable to su tain operations in
hot humid environments was nuestioned, vith primarv doulbt abiout caloric
dengitv (4). Othar probable factors which could limit endurance and
maintenance cf weipght {nclude intercurrent disease, dehydration, electrolvte
depletion, and noor thermal acclimation.

In an earlier annrcach to this problem, the U. $. Adr Force, wvorking
vith a manufacturer of commercial dop food, had developed a snec'al,
calorie-dense exrerimental ration, 'filitarv S.ress Diet 198 (MSD). Limited
exnerience wvith this new product had led Air Force investipators to conclude
that MSD should be made available as a standard item.

The nresent studr vas desiened to comnare twvo Standard item dry-
tvpe dop foods, and 1SD, in dops undergoing rormal training in a
varnm and humid environment. The U. §. Armv Scout Dog Detachment
at "'t, llenning, feorgia, vas selected for the studv since Scout dcgs
trainine there during summer consistentlv exiiibited wveipght loss and
marpinal stamina.

The subjects in this studv vere dops assipned to Class 1-0Y at
the Scout Dop Detachment and were to be trained during Julv, August
and Sentember 1968. The class vas one in a continuing training program,
12 veel:s ner class, vhich nroduces "Scout Dop Teams' ~ a dog and
1ts handler - vhich have trained together to detect enemv personnel
or materiel, boobv trams, and lost or wounded friendlv personnel.

NOT REPRODUCIBLE




T——

| S

g
:

P g S AT T e e

I I AT e ST PR

@

-

Facilities and Tvpical Training Cvcle

For the first two weel:s, the dops vere housed in a permanent
kennel area, in individual runs approximatelv 4'x1)', containing
a vooden dog nouse which is elevated some 18". The house provided
shade both inside and beneath but there vas uu roof over tie run.
Individual runs vere side-bv-side, tiile common wail being concrete
blcck for the lover 4 feet. Chain-link fence was used for the rest
of the run. Tuo "banks" of 8 - 12 such runs faced each other across
an 8§ -12 ft. corridor. The floor for tue entire area was a concrete
slab. Amole running water wvas avallable.

In 1968 there were five such kennels at Ft. Benning located in
an onen area containing several large trees. The kennels anu concrete
slabs vere partiallv shaded but wvere verv hot during afternoons.

Training during the first tvo veeks vas conducted primarilv in the
kennel area, in an open field. Dogs vere out as early as 0600 hrs. and
vere drilled in basic obedience (''come," "sit," "stav,' etec.), with vocal
and hand signals. This work was revetitious but not phvsicallv demanding
and was nerformed as much as 5-6 hours ver dav with frequent breaks.

After the first two weeks dogs and men were moved to outdoor bivouac
areas vhere men lived in pu» tents and dogs vere techered nearby. The
bivouac areas were wooded, with abundant shade. Dogs were tethered so
thevy could not reach each other, The handlers constructed makeshift
shelters for their dogs, using poles and shelter halves or ponchos, etc.,
as nrotectio: from rain. Specific scouting nrocedures were taught from
such field bivouac areas for the remaining 10 weeks.

For the two weeks of basic obedience, and continulng through the
first 2 or 3 weeks of scouting procedures" in the field, the dogs and
men undervent road marches of 2-5 miles, two or three per weel to assist in
vhvsical conditioning of the dogs. DPortions of ecach march vere conducted
at double time. The marches were tiie most strenuous facet of the training
program (excluding brief activitv in an obstacle course).

The "scouting procedures' field training vas a series of renetitious
pvatrols along routes preparad with a varietv of "enemv" nersonnel and
material. The dog was expected to sipht, scent or Lieac tihe object and
‘alert" - (the alert is some phvsical cuanpe vhich tie handler '"reads.")
Tho alert is different for each dogy aud often difrerent in tile same dog
depending on the tvpe and intensity of the stimulus. The handler attemnts
to learn to translate the alert into locaticn and distance of the object,
and, if noscible, vhether it is man or materiel.

Routes for these patrols comnriscd all manner of terrain and were
varied repularlv. The worli vas conducted at a slov. '.alk ~ad wvas not

NGT REPRODUCIBLE




plivaicallv strenuous. l'ost training patrols utilized tvo dogs, on a

route vhich ultimatelv returned to tue point of origin. One team lead,
scouting; the other brought un the rear, in reserve, and not scouting.

At the midnoint of the route, the teams wvere exchanped, the second handler
placed the leather 'work" collar on his dog w.c to.- did the scouting

for the recturn portion. (When not actuallv scoutiap, these dops vear

a 'choke-chain" tvpe collar). The entire patrol required 15-40 minutes,
with each dop "workine'" half of it.

There were 6-15 dog teams per saquad, dependent upon the class size
and number of instructors. During the training natrols, the dogs not
actuallv on patrol vere held on leash at the point of oripgin of the route
beiny scouted. A particular noint vas freauentlv tie focus for several
natrol routes, and once all tcams had scouted the first route, they would
scout the other routes. In this wav, each dog team could "work" 2-4
routes ner morning and aftermoon, requiring snme 3J-60 minutes of actual
"work' time. An eaual time was snent in reserve on a patrol. The rest
of tiie time, vhile waiting at the point of origin, was spent repeating
basic ohedience drill, grooming, and studv of manuals bv the dog handlers.

Certain consistent husbandrv procedures wvere nerformed daily, whether
in kennel or in the field. After his own breal:fast, the handler emptied
his dop's vater pail and cleaned his dop's kennel (or stake-out area).
After assembling his uniform and dog equinment for the dav's activity, he
renorted with his dog to the assemblv area for training., After work,
one hour was devoted to grooming and resting the dog prior to feeding.
The grooming and rest usuallv occurred betveen 1500 -~ 1600 hrs., and
feeding was accomnlished between 1600 - 1700 hrs, The feeding hour was
occunied with mixing of feed and later with washing the feed pans, cleaning
the lkennel area for the dav, and leaving the nail of drinking vater full.
The food was left before the dogs for 30 minutes durineg this hour. and
uneaten food was removed at the end of the period.

The 9th weel of training was devoted to night operations, so schedules
vere adjusted bv annroximatelv 12 hours. The last weelk (12th) included
an Operational Readiness Test, and veterinarv examination of the dogs
for POR nualification.

Thae dop teams of Class 1-69 were beinp trained apainst a specific
numerical requirement, and this studv represented considerable imposition
upon the alreadv hard-nressed cadre as well as the students. Training
of these dops vas a hiph-nrioritv missiou so this study was desipned,
unon consultation with members of the cadre, to minimize interference
uith training. Probablv the larpest concession to the training schedule
vas in offerinp a standard amount of foond to each dog, the food measured
volumetricallv. It vas not nractical in the field to veiph each
ration individuallv or to nrovide additional food free-choice when
individual dors ate all of the standard amount

NOT REPRODUCIBLE
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MATAPIALS AID IETRODS
1. Dpoes

The class consisted of 86 dops initiallv. Thev vere Cerman Shepherd
phenotypes, 2-3 1/2 vears old, ranping in veipht from 55 - 39 nounds:
85% were males, the remainder neutered females. The dogs had been
obtained throuph the dog procurement section of Lackland Air Force
Base, San Antonio, Texas. After an "in-nrocessing' period of a few weeks
to a fev months (depending upon presence or absence of minor medical
or administrative delavs), tiev vere supplied to the Scout Dog Detachment
in respnonse to a standard requisition. Thus, the dops had arrived at
Ft. Benning after a short period of "service" in military facilities.

Sixty of the 86 dops were selected by a taLle of random numbers for
inclusion in this studv. Thev vere further alloted to one of 3 subgroups
of 20, based on body weipht: the distribution of individual veights in
each subgroun was arranped to nrovide a renresentative sample vith
resnect to weicht (same mean, ranpe and variance). All dogs vere
in good health at the bepinning of the studv and, narticularlv, none
vas obese.

Fach dog in the class vas »naired with an enlisted handler-trainee.
These men had recentlv commleted their Basic Combat Training and the
12-week course wvas their Advanced Individual Traininp. In most cases
the men had not volunteered to be Scout Dog handlers. Tie dog and handler
constitute a 'dog team,'" and once paired thev normallv remain topether
during training and subsequent dutv. Should one of the palr be disnuali-
fied for some reason, the other would be paired with a newv 'teammate'
and underso training again as a team.

2, )0G FOOD

Three rations were used, each fed exclusivelr to one of the turee
prouns of 20 dops. One was the special formula, “{ilitarv Stress piet
198" (1SD), produced bv 1lill Packing Co., Toneka, Kansas. The other
tiro wvere the currently available standard item Drv Dog Food products
beinp nrocured under Fed. Spec. .F 170e, one made by Sturdv Dog Food
Co. (Sturdv) and the other by Quaker Oats Co. (Gaines).

A sufficient quantity of these rations to suvnlv tie entire study
7aa nrocured at one time, The Sturdvy and Caines wrere surnlied directly
from the Atlanta General Denot, and each nroduct came from z single lot,
The IS vas provided bv the manufacturer as a sinple lot. Packaging
and nacking vere gimilar, commercial domestic mack, 5) 1b., multivall
bag.

3. EASUPLIENT OF 20DV UEIGHT

-The dops vere weighed veellv on a trailer-rounted Ferpuson-Banks
Stock Scale which was ''calibrated" prior to eacih use with a ) lb. test
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veight. The scale beam wvas calibrated in full pounds. (The dog handlers
usuallv record weipht of dogs, food, etc. in Aviordupois so this system
was used.)

4. MEASUREMENT OF FOOD CONSWMIPTION

The doos vere offered a fixed amount of their respective ration each
day: 1.9 1lbs. each for those in the MSD Croup, 2.2 1lbs. each for the
other twvo groups. As a practical procedure in the field, each dog's
dailv ration was determined volumetrically with a previously-tared wmeasuring
cun,

Daily food consumption was determined for each dog by deducting the
weight of food not consumed from tihe standard amount offered. The food
was available to the dops for 30 minutes. The dog handlers were asked
to pick up anv uneaten food which was spilled and return it for weighing,
Hodel Y-5 Precision Balances, dial tvpe, calibrated in ounces, were used
for weiphing food (and feces).

There were several sources of error in the determination of food
consumntion. First, food was offered in fixed amount and therefore the
upper limit for consumption was fixed. Second, there was undoubtedly
some variation in the "standard" amount offered, and lastlv the uneaten
portions mav not have been returned completelv if some were spilled, or
the wveight included bits of leaves, dirt and twipgs added to that which
was picked up, In each of these instances, the errors were judged to
be small in magnitude comnared to the heterogeneity of the group and
the individual variations in food intake.

5. HEMATOLOGY AND SERUM CHEMISTRY

Samples of venous blood vere obtained weeklv from each dog. Blood
vag dravn prior to beginning the day's work (0600 - 0800) and in manv
cases after the work day as well. Those specimens for packed cel) volume
and differential count were nreserved with EDTA and refrigerated (ice
chest in the field) until the laboratorvy analyases were completed several
hours later in the laboratorv of Martin Armyv llospital, Ft. Benning. For
chemical analvsis, the blood was centrifuged immediately (generator-
driven centrifuge in the field) and the serum frozen on dry ice as soon
as it vas sgseparated and labelled. These specimens were them mailed to
Chemistrv Division, USAMRIL, for analvses.

6. INTESTTIAL PARASITES

Each dog vas examined initiallv and monthlv for intestinal parasites
bv standard centrifugation of a suspension of feces.

7. BALANCE STUDY

At the end of the 12-week training cvcle, 4 dops from each diet group,
selected randomly, vere placed in individual steel metabolism capges and
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a balance studv was nerformed for a period of five dars. A marker of

red carmine dve wvas fed to each dop with tie last meal nrior to initiation
of the studv, Food intake for the next 5 dailv meals vas measured as
during the preceding weeks, and all feces produced after those colored

by the marker were collected. A similar marker vas fed with the fifth
meal and indicated the last feces to be collected. Urine wvas collected
and nreserved, The dogs remained in the capes 24 hours per dav.,

A similar 'pilot' studv had been performed a month previously, using
2 dops on each ration. These 6 dops were not part of Class 1-69 and
vere not in training at the time.

8. AIALYSIS OF ™0D, FECLS AID URINLT

Each of the 3 rations was samnled monthlv*: a 400-gm composite sample
of each vas frozen and analvzed for protein, fat, moisture, carbohydrate
bv difference, total enerpv (bomb calorimetrv), ila, K, Ca, and P,

Por the halance studies, feces were collected at least tuice daily,
each dog's output placed in individual nlastic bags, weiphed and frozen
immediatelv. At the end of the 5 - dav feeding period the feces for
each dog vere thawed, combined with distilled water (2 parts water and
1 part feces bv uveight), and mixed, using an electric blender. Aliquots
of 100 grams each were then frozen and sent to !RIL for proximate analysis
and bomb calorimetrv. All the dops fed !1Sh had mushv, unformed stools;
their frenuencv of defecation was not increased.

Urine was collected quantitativelv, measured, acidified to pll 2.0
with HC1l, and frozen. Aliquots of 100 ml vere sent to !ML for determination
of nitrogen, Na, P, Cl.

9. ESTIMATION OF WATER CONSUIPTION

The dogs' sources of water included a 1l0-quart steel bucket
in the kennel run (or accessible to the tethered dop in the field),
an extra canteen carried bv the handler, and "fast-running' streams.
Each handler was provided a small notebook in vhich to record his dog's
vater consumntion each dav. (later from streams vas to be offered in
the canteen cun,

Relative hvdration of the dogs vas also estimated from their clinical
anpearance, serum refractive index, and paci:ed-cell volume.

10, BODY TEI'PERATURE
The dops' temnerature was recorded under various conditions using

clinicas rectal thermometers. Squad leaders and dos handlers wvere nro-
vided with thermometers and instructed in tueir use. The investipators



used similar thermometers, as well as a Yellov Springs temperature meter
coupled to a rectal nrobe bv 5 meters of lisht wire, enabling continuous
monitoring of bodv temmerature of individual dogs during road marches.

A small telemetrv set, constructed by Biocon, Inc., Culver Citr,
California, and consisting essentially of a portable 2~channel (stereo)
cassette tane recorder and minfature transmitters for temperature and
heart rate (actually EKG), was used on some dogs but was not available
earlv enough for extensive use, The small transmitters were attached
to a lipht harness about the dops' chest, with bipolar EKG electrodes
pasted to the sternal midline, and a rectal nrobe inserted. A 12" antenna
wag secured to the harness. Inexpensive individual F{ receivers picked
up the transmitter output as an audible 'whine,'" with frequency proportional
to temperature on one, an«d to heart rate, on the other. Ranpge was at
least 100 meters. The receivers were counled by cable to the stereo
recorder, one sipnal into each channel. For analysis, the audible taped
sienal vas "demodulated" (modulated by the transmitter) by special devices
tiich vere built into the recorder's sneakers, one for each channel.

The taned signal could thus be displaved on an oscilloscope or used to
drive a meter or chart uriter after the display mode had been calibrated,

11. ABIENT TEIPERATURE AND HUGHIDITY

Hourlv temperature and relative humiditv were provided bv the 1l6th
Teather Squadron, Net. 10(*'AC), Ft. Benningp. Their readings were made
at a noint near the nost airfield. TInvestirators compared those values
with temperatures taken in the field at tie site of training and found
the differences to be neplipible.

12. CHIMITCAL AGALYSES

a. Automated anglyses were performed for manv of the determinations,
using an Autoanalvzenl/ (Technicon, Tarrvtown, ., Y. 10591) and methods
adapted bv the manufacturer. Total protein (8), glucose (9), urea
nitrogen (10) cholesterol (11), sodium (12), potassium (13), calecium
(14), phosphorous (15), and chiloride (16), were determined in this way.

b. Troximate analvses vere performed bv standard methods (17).

c¢. The Paar Oxvpen Bomb was used for calorimetrv.

d. Total lipids were determined bv a turbtdimetric method (18),.

All specimens were received frozen and stored until the end of the

studv., "Taen all snecimens of a given kind had been received, they vere
analvzed in a sinple "run," minimizing dav-to-dav variation,
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RESULTS AL DISCUSSION
1, FOOD ARALYSIS

Analvses of the three rations are compared in Table 1. Composite
samples vere taken from the stocl remaining toward the end of each
month, hence 3 values for each ration. The mentulv variation in
specific analvses for each ration reflects sample variation and the
renroducibilitv of the tests but probablv not time-dependent change.

The analvses reveal the Sturdy and Gaines nroducts to be quite
similar in content. 1SD contaius approximatelv three times as much
fat, some 607 as much carbonvdrate, slightlv more moisture and less
ash, It contains about 19% more calories. According to the manufacturey
the fiber content is lowu.

2. ATTRITINUI OF DOGS FROM THE WLST

The weights of the 60 dogs at the bepinning of the study varied
considerablv. To minimize the effect of initial weighv, dogs were
alloted to each subproup of 20 so each subsroup would be similar
to the others with respect to bodv weight of the dogs. Considerablie
scatter in the data ca food consumpcion and weight performance was
anticipated. Twentv dogs per group was the largest number which
could be managed bv the investigators.

One factor not anticipated was continuval attrition of test dogs
from the proups. Attrition began on tihe 3rd dav and continued at
a fairly uniform rate through the 70th dav! Each groun was affected
annroximatelv equallv; of the original 20 each, the .(S) group finished
with 10 dogs, the other two with 8 each. The rate of loss from
each group is vnlotted in Fig. 1.

Unless specificallv stated othervise, all results of this study
are dicugsed with reference to only those dops which completed the
studv. The data on the animals wiiich vere dropped from training prior
to completion of the studv scrve to reinforce the conclusions, however,
since tihev are essentiallv simila..

Hearlv all the dogs vhich 'dropned out" did seo because of admini-
strative or medical actions Iinvolving tueir handlers, resulting in
loss of training time and forcing the team to be "recveled" with
a subsequent class. An occasional dop vas judped to be progressing
too sloulv to keev nace vith the class and thus was recvcled; occasional
ones were hospitalized with fipht wounds and had to be recvcled.

3. TOOD COuSIMPTION

The amount of food eaten bLv eaca dop was tabulated for 80 of tue 84
days of the studv. On three of tiie davs, heavv rain at meal time rrecluded




accurate veiphing of ureaten vortions. and tiie initial dav's values were
invalidated bv a chance in the method bv vaich eacih ration vas measured.

Dailv food consumntion vas erratic for all rations tarougiout
the studv, most dops tending to follow individual cvcies of eating
more and then less. Of all meals offe..d during the 3U davs of
the studv, onlv 23/ wvere consumed comnietelv. Yeeklv food :onsumption
bv each dog is listed in Tables . ~4A, and tihe total eaten ner week
by each diet proup is summarized in Tavle 5. Included in Table
b is the total eaten bLv each doy over tue entire 30 days. In each
of these tabulations it is obvious tuat tue group eating the Gaines
oroduct consumed more (1.73 lbs/meal) than did those on Sturdy and
MSD (1.48 and 1.4 lbg/meal). These numbers are overall means compiled
bv the dops vhich cormpleted 12 weeks (8) davs) on the resnective
rations.

lean food consnmntieon ner meal for each groun was comnared bv
analvsis of variance, {ollored bv tihe Jeurman-Keuls »rocedure (19).
The averape food consumption per meal vas sipuificantlv areater
at tihe 95% level for faines t.an for either Sturdv or 'SD; there
wvas no difference betircan Lhe latier.

The erratic eating nattern of manv ¢{ tue dops vas somevwhat
of a surnrise. A minoritv of tham, oseriians 205, consistently ate
approximatelv the same amount dailv. 'ost, however, wvere unpredictable,
On narticularlv hot and humid davs, feu dors ate their "customarv"
amount.

To examine the relation betueen food cousumption bv individual
dops, and the veather, sinele and muitinle correlation coefficients
vere determined among the followiny, for each dav: food eaten, average
temoerature and humiditv for the 24 2y, neriod (hourlvy readings),
maximum temnerature for the dav, maximum hurdditv for the dav, average
temperatura during the working dav (J6JU-L800 ar.), average humlidity
during the same reriod, temnerature at teeding tire, and humiditv
at feediny vime. The orocedure romiirmed that there vere statistically
sipnificant correlationa Lotvesn apount consuned and the various
temperatures, oiten to the Y90 level., lie causative implications of
this correlation are nezessarilv <cajectucral since nearlv everv

dav vag lhot, and cervainly ochey taccors influenced food consumption,

Flg. 2 45 a ashenatic orafile of temneratuce and numidity exper-
fenced at TFe, semning duriny tne studv, Ine irmortant point wiich
it contains is the seeminpglv 1il-cuosen time for feeding the dogs - - -
often the liottest portion or t:e dav! ‘The training ichedule is
rest:ictive, of -uurse, aand tue tirme selected must be commatible
uith manv facets of he enti:re nropram

1)




4. VEIGHT PLRFOPMANCE

The body uiight of each dv¢ is listed in Tables 7A-7C for each
wveek of the studv, and in Table 6 are tue mean weight of each dog
(er2rape of all weiphinpes) and the net chanpe in veight for each
dog which completed 12 wveeks.

Chanee in bodv weipht vas the datum of principal interest, but
its analvsis is confounded bv the small number of dogs which completed
the studv, bv the heterogeneity of their initial weights, and by
the large difference in mean initial weight between the Gaines group
and the other two groups. This latter difference is sipgnificant
at the 95% level.

Inspection of Table 6 reveals an obvious trend despite the afore~
mentioned complications. most of the !SD proup gained weight during
the studvy vhile most of the dops in both other proups lost weight.

To determine wvhether the size of tue dog (particularly of the Gaines
group) mav have influenced subsequeat weipht performance, the mean
weight of each (ovar the entire studv) was plotted against the dog's
change in weight (final weipght minus initial weight). There was
no evidence of regression on mean weights, supporting the thesis that
the smaller dogs were not necessarilv more likely to lose weight than
gain.

There was a large variation in pounds gained or lost among indi-
v.duala even within each group. Neverthieless, the mean change in
weight was positive (3.7 1lbs.) onlv for the liS) group; it was negative
for the Sturdv group (~1.6 lbs,) and for the Gaines group (~2.19
ibs.). A one-wav analysis of variance shoved tiuese mean changes
to be different (P <.ul). The leuman-heuls procedure confirmed
that it was the !MSD sroup which was different (larger) at the 99%

3 level; the other tue groups were not statisticallv different from
each other.

~

5. BAL.ACE STDY

Two separate studies were performed in vhich net nutrient intake
was comparcd vith fecal excretion to obtain an apnroximation of
the relative digestibilitv of the three rations. Urinarv excretion
vas to be included but occasional contaminaticn of collected urine
ty feces invalidated that nortion of tie studv.

A nilot study was conducted 14-18 August, using 2 dogs on each ration;

these dogs were not from Class 1-06Y, but vere dogs awaiting assignment
to a class, Thev were nlace on the test rations for 7 days prior
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to the 5 davs durinp which food intake and fecal output were measured.
This portion of the test was to be a trial run to develop feeding

and cleaning nrocedures which would be compatible with the facilities
and staff available and the temperment of the dogs.

The data resulcing from the pilot run were so similar to those of
the later definitive one on the dops from Class 1-69 that they are.
included, without further comment, as the "A" addendum to Tables
8 - 10.

After completion of the training cvcle the dogs of Class 1-
69 were returned from the field to the kennel area for one week
while the handle¢s wvere given leave, prior to movement of the teams
to their respective duty assignments. During 5 dayvs of this period
(24-28 September 1968) 4 dops from cach diet group were confined
to metabolism cares and their feces were collected. In Table 8
are listed the total quantities of food eaten and feces produced

by each of the 12 degs.

There was larpge wvariation in amount of food consumed, even within
proups, as there was throupghout the entire 30 davy.

There wvas alsn larpe variation in amount of feces produced.
ilost marked, however, is the relativelv small amount of feces pro-~
duced bv those dogs on IS, especiallv in relation to the welght
of food consumed.

Tabl2 9 contains the result of bomb colorimetrv and proximate
- alvsis of teces. TFeces from dogs eating MSD were slightly higher
in protein and f{at and lowver in carbohyvdrate than feces from dogs
eating the other rations.

Dipestibilitv of the three rations was estimated using the quantity
consumed and feces produced bv each dog (Table 3), the feces analysis
from Table V., and the Sentember food analvsis from Table 1. The
nercent rotained of each component was calculated, and expressed
as a dipestibil.c» coetficlent 1n Table 10. llere the !{SD emerges
as consideravlv better utilized than the other two rations: some
935 of the eneryv 15 utilized, as opposed te anproximately 80% for
the others, 383% versus 79% for protein, etc,

6. CALORLC INTAKY

The mean value (dinestibilicv coefficient) for each ration,
as determined by the tour dops in each proup, was used to calculate
calories absorbed bv all dops in the respective proups (amount eaten
x keal/ib of tood x 4 absorbed). The number of calories absorbed
bv each dogs per dav 1s listed in Table 6. This number, divided

12



by the dop's mean bodv weipght, vields an estimate of each dop's
anproximate caloric intake per ncund of bodv weisht. The mean weight
(averape of all veeillv weiprhings) and the calories absorbed/pound

of hadv weipht are also listed in Table 6,

The dogs absorled some 51 ken:cries per pound of body weight
from MMShH, 45 from Gaines and onlv 34 from Sturdv. The dogs absorbing
51 lkecal/lb of bodv weipht experienced weipght sains (3.7 lb/dog)
while. both 45 kecal/lb and 34 lkical/lb resulted in weight losses.
The difference in weight was hiriilv sipnificant, stntisticallv,
as soen in the section on Yeipht Performance.

Comparing mean calorics absorbed/lb of mean bodvy weight, an
analveis of variance folloved by tae euman-Keuls procedure showed -
the 34 lical absorbed/lbh of Sturdw te be significantly lower (P<.0l)
than either the 45 from Gaires or the 51 from MSD. There is no
difference between the latter.

Nualitativelv, the dops on (S anneared in better condition
also. 7This irnresaion wvas conveved primar{lv by their sleek, shiny
haircoats while the other dops’ coats tended to be dull and dry.
The difference most probablv resulted from tue larpe difference
in intake of fat. '

7. CLINIICAL LABORATORY DATA

Biwzekly levels of scrum constituents for each dog completing
the studv are tabulated in Tables 11-21. These data were analyzed
to detect differences amons diet groups, amongp weeks of training
(changyes with time), and, for some, between specimens obtained hefore
work (A) and after work (II). The data were subjected to analysis
of variance and to the Tukev test of means (19).

A. Results: The levels of serum constituents are described
individually below: the following conclusions emerpe:

1. Dons fed MSD had ripn[ficnhclv higher (P <.001) total sétdm
lipids than dors ted Sturdvy or Gaines (Table 20), as wcll as elevated
serum cholesterol. Table 21 and Figures 3 and 4.

2. Thoere vas no stealfrcant Jdiftorence (P=,035) attributable
to diet in serum sodium, potassium, chlorlde, caicium, phosphorous,
total protein, urea nitroecn, ani ecluccese (Tables 11-18), ov in packed
cell volume Tahle 21.

3 There was a striking and seeminply paradoxical "time-of-day"
effect on packed cell volume (pev): tie P values for each dop were
usuallv lower than the respective AM values. The mean ™M values were

—— - e -

sirnificantly lover (I .05). Table 21,
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4. There was a simlar significant 'time-of-dav' effect on
urea nitropen (BIL)Y, the P! mean being significantly lover than the
All mean. Table 17.

5. There uvas no consistent pactern of change with time in any
of the parameters. no 'training effect." There were weeks when the pean
for one cr another parameter was significantly different (P <.05) from
its mean on other weeks but these variations were without apparent
pattern and remain unexnlained. All the values were within biologically
normal range.

B. Individual Serum Ceonstituents

1. Sodium (Table 11). Raupe 139-165 ng/l00 ml, grand mean 147
$6.1 mg/100 ml. There is no difference among the mecans of the diet groups
or amone individual dops. The mean for all dogs for the initial valae
(Veek 0) ard for Veek 4 is sipnificantlv greater than that for Weeks
6, 8, 10, 12: that for Week 2 is greatcer than for Week 6.

2., DPotassium (Table 12). Ranpe 4.0-6.7 mg/109 ml, grand mean
5.0 £,54 mp/i00 ml, Statistically there were no differences in these values
except the mean for all dops for Week 12 was significantly lower than that
for Weeks 2, 4, 6, at P «,05. '

3. Chloride (Table 13). Range 110-138 ma/100 ml, grand meany
121.7 25.5 mg/100 ml. The only significant variations in chloride level
occurred hetween the mean for all dogs on Week 4 (preater than Weeks 12,
10, 8 and 6) and Week 2 (preater than Week 10 and Week 12).

4.,  Calctum (Table 14). Ranpe 7.8-13.0 mg/l00 ml, grand mean
10.4 #,73 mg/100 m}.  The mean for all dogs for Week 2 was greater than
that for Week O f{ainitial value), Week 6 and Week 12, and Week 4 was
freater than Week 0.

5. Prosphurous (Table 15). Range 2.7-8.0 mmg/100 ml, grand mean
4,6 2,96 mp/l00 ml. Apain the only sipgnificant differences were between
means for all doga, for various weeks: the-initial value (Week 0)
was lower than cach of the succeedinp weelis, except it was not different
from the final week (Week 12); the Week 2 mean was greater than each

of the other Weecks' mean.

6. Total Protein (Table 16). Range 4.5-8.2 gm/100 ml, grand
mean 6.43 £,57 em/100 ml. There were no differences in serum protein
among the dops except the mean for Week 4 was preater than that for .
Weeks 8, 10 and 12.

It is of intecrest to note that the mecan value for a number of
thene sarum consituents was siphificantly elevated in the Weelk
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2 specinen, leadine to the suspicfon tiuat dehvdration of the dogs
mav have bheen a facter that dav (despite the blood's beinp dravn

in the early morning, prior to the start of the work day). Hovever,
serum protein vwas not elevated in the Week 2 specimens, a strong
indication that some other explanation 1s requlred for the ceclevated
Week I electrolvte levels.

7. Bload Urea iditropen (actuallv, plasma urca nitrogen).
Table 17. Ranee L0-43 me/100 ml, prand mean 1Y.9 206.7 mp/100 ml.

There uas no difference in LU ameng dops fed different diets, 1.e.,
no "divt effect.” but analvsis of these BUNM data reflect the futility
in actemptine te identify all sources of variation. The statistical
techiiiques are sensitive and precise; the numbers maninulated are
resulrants of indeterminable interactions. In this case, while there
vas o ovarall "diet eff%ect,” the followinp significant differences
amony recklv means emerped: The Week 2 mean for MSD-fed dops was
hivher than the Yeek 2 Gaines, the Yeek 6 MSP, Sturdy and Gaines, and
the 2ok 8 MSD and Sturuy. The Yeek 10 mean for dogs fed Gaines
was sionificantlv hipher than the Weeck 6 mean for dopgs fed Sturdy.

To furthor confuse the question, there were numericallv significant
differences between Al and P10 levels, for 2 weeks: on Week 8,

the AM mean for all dops 1is significantly higher (P <.05) than

the PM mean, and for Weelk 10 the opposite is the case! Taken indi-
viduallv, the AM and PIf levels don't differ for the other weeks,

but when all Af values are comparcd to all P! values, the AM values

are sipnificantiv higher. As with the other blood chemistry, distin-
puishing fact from artefact in these sporadic oscillations of individual
values 1s not nossitle in this study.

8, Clucose {Tahle 18). Ranpe 59-129 me/100 ml, overall mean
6.6 11 2 mp,/ 100 ml.

There was no overall diet effect on slucose level, no veekly
offect, and no interacrion hatveen veeiks and diect. There was no
overall time-of-dav ¢ffoct or interaction hetuaen diet aund time-
of-dav. ‘hen means for all doers vere compared for Weeks 2, 6,

S, 10 (Ueaks 0, 4, 12 incomplete), the AM mean for Weck 2 is signifi-
cantly hirher than the P mean, and Week 10 15 the opposite. The
M mean for Week 14 1y alse sipnificantly hioher than the Weak
2 or VWeek 6 M omean. '

9, Cholesterol (Table 19). Ranee 111-324 mp/100 ml, prand
mean 195.6 <130 ap/L00 ml.  For analvses, only 5 dons in cach
of the MSD and Sturdv srouns had complete data (At and PM), and
thav for onlv four of the vecks. These results shoved no sipgnificant
di fferencas boutveen the dict ercuns, amonp thae four weels or between
the A and ! weans. llowever, sclection of only these data for
statistical analvses apparently praj.ddiced tie real diet effact.



Yhen ali che date a rabhle 1) vere cenoidered, the dops fed MSD
clearlv had hicher scerue cholestorol leveis than did cthose fed the
Sturdy  or Caines ration. Tun ranpe most frequently observed in the
latter mroups & dons uvas 160-179 wpe 7, while the pealk frequency for
the HMSD=fed dors occurred in tite 290--719 me & ranpe. The frequency
distributicn of rtha shsercved value: i plotted {n Fiecure 3. These
deta reveal oalv o7 s che waluss o thoe JSD proup to be beluw 220
we f, White Sturd: and ooatnes-fed aors had 9% and Y34, respectively,

'

belcw 220 e

In Mfieure o8 are olected mean serum cholesterol values for each
diet rrour as a tunction of rime. The initial value for cach of the
3 groups 1s siilar, clustered arouand 170 wp Z.  (Refer to Table 19
for precise vatues aund number of observacions per mean. Only AM
values vere plotted in Fieure 4A.) v the end of two weeks, however,
there is a prear increase 1a scrvr thclesterol in the USD group and
this Jdi Frereuntal porsises sor toe lenpth of che studv,

10. ‘Total iiprds (Table Z0) Ranie 433-1070 mg/100 wl,
grand mean 077.18 £110.0 mp /100 il

Yor comparison, there were comolecte data for 7 dopgs from each
proup, including Af and " values joc I weeks. There was a clearly
sipnificant difvevence ameny tie dict sroups (P «,001): the Neuman-
Keuls procesdurc reveale:d that the S mean was sipnificantly preater
than those 2f the tvo other diet prouns, The latter wvere not diff-
erent trom cach other There was ne ditrevence among, the 3 weeks
or betwecn the o times of dav. lean scrun lipld values for each group
are plotted 1n frvure 4B as a fun.iton vi time (the plotted data derive
from Al values, Table 20).  As with tiie cholesterol data, there is
an early and purswstent increase o tntal gerum lipid level in the
dogs fed SN, {Tlasma or seram from dops Ced (15D was alwavs opalescent
to heavilv rurbid, cven vien token in the Alf, some 15 hours aftet
the most reoent weos. ) (he Long-terw elfeces of lipemia and choles-
terolentn v thies dopres deserve some oosideration.

1 Packed Gual Voaune Clabee 2Ly Romee 36-363, prand

mean 405 23,70

Analear or PUY wns verteetou on values from 8 dops per group, for
5 weaks, ' ond 1Y The reanldts shoved sienricant difforences awong
the means ! tie teeks (Voo L) sreater than Weok 4 or 6, P <,05) and
between the tises of the dav, A preater shan PO The differences
anonge the meanas G thie dial gnones ware aot sinnificnnt'.

The weeld  Jdvierancen e wneaplico ble: the daly difference, which
wa’ comalatont aat annarent durine the wteld work, was not anticipated.

NOT REPRODUCIBLE



Since Al specinens vere taken prior to worls, and PP samples were taken
Immediately arrer wvari, some hencioncentration in P blood misht have

been expacted Sneculation as to cause of the scemine AY hemoconcentration
would inslude spienic disrorvenent of I'BG's In the exciterment incident

to preparation fos the dav's worit, and by evenine maxinal volemia as

a consoquence of the dnv's phvsica® and thermal stress. Certainly there
was no herocencentration In the P,

8. LEFLCTS oF EIVIROWITAL TENPRRATURE (HEAT)

The phewsical disnersion of tae proup of dops being studied,
and the scveral types of terrain beinp traveled simultaneously by
the different squads comprising Class 1-09, made it ‘*impossible to
observe closelv all of the dops under all conditions. Rectal tem-
peratures of che dogs were taken bv handlers on many occasions,
especially during road marches, and by tue investipators as often
as possible, usinp mercurv clinical thermometers.

Dors which showed sipns of tirinp were broupat to the investi-
gators' attention. These dogs werce observed more closely during
road marches and scouting procedures, and their rectal temperatures
were monitored vith a Yellow Sprines probe and meter equipped with
a l5 ft. lead.

Because this aspect of the studv was relatively unstructured,
the results are presented as gencral conclusions in narrative form.
Approximatelv 30 temperaturcs were rccorded daily, perhaps half
representing multiple readinps in several dops.

Rectal temneraturcs of dogs at reast vere found to range from
100-103F (38-40C) with most between 1:01-102F (approximately 39C).
Temperatures tended to be lower when taken by the dog's own handler
in' a quict environment than wien tae dop was presented to one of
the investipators and restrained.

Rectal rewmperatures for most dops duzing worih ranged from 101
to 105F, varvinn considerably becaunse of such variables as the
pace of worl, the tercain, availability of shade, and the ambiant
temperature and humidity. On hotter and more humid days (as dogs'
temperatues tended to increasw past approximately 102-103F) the dogs
showed bheiphiened tnterest in shade, and o disinclination to spontaneous
phvsical activity.

On road marches. the dons achievinge temnaratures of 104-105F
did a0 withia one haur on several occasrious, and maintained this
temperatuce for the remaining hour sr so of the march. lMost dogs
did not execed LlGal, The does with rcectail temperatures 104-105F
stlill apneared strone and alert.



A small percentase of dogs (1d. 1n 1nitial few read marches)
achteved rectal temperatures of 1o5F (4G.,5C) in less than an hour
and continued to increase their hvperthermia., It was these dogs
virieh weakened, stagpered and collapsed with temperatures of 106-
108F (41-42C). With one exception, they made satisfactory recoveries
alter treatment. Treatment usually cinsisted of immersion in the
nearest stream, or falling that, soakiap with vhatever water was
avaliable, and rent in shade. Certain of the dogss were more suscep-
tible and veakened carty o most marches, with higher temperatures
than their clnssmates.

Duriung the coursce of tihis studv, it vas not possible to determine
whether these susceptible dons had some objective characteristic which
vould identify them as heat sensitive. It should be possible to devise
a performance test and to establish acceptable limits of performance
under defined conditions of thermal stress.

One der, not 1n the ration group, succumbed to heat exhaustion
after driving cthe Yellow Springs meter to l08F (42€C), its maximum
position.

Figpures 1 & 2 depict pgenerally the ambient temperature and humidity
during the studv, representing all of July and August and the first-
veek of Sentember. Wind speed data are absent but the wind was
usually less than 5 knots.

Figure 1 reflects the more common situation, relatively clear
.reather, which tended te be unconfortably hot: on most of these
davs the relative humidlte (RH) during working hours (0600 - 1800)
was not excessive. These conditlons prevailed approximately 70-753
of the davs. '

Fipure 2 represents the other common weather pattern, encountered
on overcast and/or rainy davs: there wvere 15 of these during the
study period. On ehese davs, excessive hunldlity complicated the
unconforcable hin cewmparatures, resulting in important heat hazard.
These davs prodoced aost of the neat “casualties' among the dogs.
(Such davs occurred betueen @ - 12 July and apain around the 19th,
carly in the trainwne peclod, and theecefare before acclimation was
complere. On rche 10th, 7 of 51 dops vere treaced for heat exhaustion
during a road march, the lTazrest number for any day. Average temperature
for the pericd D700 « 160N ghat dav was 817, average Ri was 69%.)

Lt was obvious that enviranmencal heat and humidity had a deleterious
affect on the dors, Jot tnlv did extreme cases become casualties during
road marches, but manv dees, with body temperatures in "working range,"
e.n., 103-1053F, perisemed noorle durine scoutine procedures. The dogs
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were listless and inattentive desnite the lhandlers' best et{ottsg On
numerous occasions, attemnts bv the dog to seek shade were '"misread"
as an "alert" bv the handler.

A limited amount of data are available on canine nerfornmance in
hot environments (20-24). These data show unmistakablv that dogs do
not tolerate heat vell and would predict that ambient conditions such
as those encountered in this study pose significant challenge to the
dog's thermal equilibrium. While the conditions were not life-threatening
to most dogs, the dogs' basic responses to thermal stress were put in
motion and the dogs consequently tend to avoid phvsical exertion,
attempt to avoid direct sunlipght, and most pant at rapid rates,
sacrificing some body water (but verv little sodium chloride) in
the process.

Since preservation of thermal equilibrium is so basic a physiologic
drive in homotherms, it is understandable that this behavior may supersede
the dogs' newly-acquired scouting skills or their attention to training,
i.e., as they encounter heat stress, their performance necessarily
deteriorates.

The data presented in refs. 20-24 were reiterated by us (25):

a. Dogs do not tolerate heat as well as people do. Dogs are
incapacitated by conditions that man can tolerate.

b. Humidity is a very important factor (more so than in humans)
and becomes limiting at higher ambieat temperatures.

c. Dogs can acclimate to heat to some degree.

d. Once the dog is acclimated, verv little can be done to further
improve his performance in hot environments.

e. Replenishment of body water at frequent intervals (e.g.,
hourly) probably is the moast potent procedure in maintaining endurance,

f. The importance of electrolyte supplements in the management
of heat exhaustion (and its prophylaxis) has not been established.

8. In hot environments, the rate of heat dissipation appears to
be the limiting factor in the dog's ability to maintain thermal
equilibrium.

h. In hot environments heat dissipation is almost exclusively
evaporative cooling via panting over moist oropharynpeal mucosa.
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The following examples from the literature convey some of the limi-
tations of the canine species in thermal stress:

a. (Ref. 20) A resting dog was confined in an environment of
110F, 65% Rii. After 2 hours its rectal temperature had increased from
100.5F to 105.0F and after 3 hiours, to 1l07F,

b. (Ref. 22) Dogs at rest in 100F, YO0% RH had their rectal temper-
ature increase from l0lF to 104F after 2-1/2 hours.

¢. (Ref. 23) Dops were run at 3.6 mph, 17° incline in temperate
envicsonment of 76F, 53% Rill. Running endurance was a function of heat
dissipation. Some ran for 2 hrs., having developed rectal temperatures
of 104-105F after only 30 minutes, and maintained that temperature;
others developed rectal temperatures of 107-108F after 30-~60 minutes
and had to be stopped. llow quicklv these incapacitating temperatures
would be reached in temperatures above 85F and 50% Rll is conjectural.

These axamples and the cited references do not define the limits
of the dog's abilitv to work in hot environments. Until such infor-
mation is available, it is prudent to recognize that performance will
be compromised by heat, and when military operations are unavoidable,
the dogs must be given every advantage possible. Crucial among these
would appear to be frequent access to drinkinp water, unrestricted
airway and oropharyngeal muccsa, and gradual exposure to the hot
working conditions.

A question frequently asked by the cadre and handlers was whether
clipping the dops' hair would Le beneficial, Clipping would expose
the skin to sunburn and other trauma, and very little thermal benefit
would be derived from this procedure. The resting dog's pulse rate
(and body temperature, and metabolic requirements) increase above
normal at about 95F if Rl is 75X, and at 105F when humidity is 252
(9). 'But dogs' skin temperature is 94F normally. At ambient temper-
atures above this level, no heat can be lost into the environment by
radiation (and the dog doesn't sweat to avaporate moisture from his
skin except for small areas on footpads and nose). At ambient temper-
atures below 94F, Lare skin would radiate soma heat out into the envir-
onment, but the quantitative benafit would be minimal unless there was
a substantial difference betwveen skin temperature and air temperature.
If there were, the air temperature would be sufficiently low that
heat stress would not be a problem (e.g., Lelow about 70T).

At ambient temperatures approaching 90F (which virtually exclude
loss of haat by radiation from skin), the dog's heat dissipatinp _
mechanism is restricted to panting warm air (bodvy temparature) ovaer
very wat oropharvngeal mucosa, evaporating that moisture and thus
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evanorative efficicney decveasen . beat loss §+0 ofovze 'y wad mantiae
vecomes faster and taster,

The doe is verv resistant teo respiratorv alhalosis and can
tolerate rapid and wide excursion:. of bloed =i and ntu, (24). Hut
ultimatelv alkalosis will follew . nervenrtilatic . leadine to v aailess
and collapse,

Intuitively. one wvould expect a chronically heat-stressed dog
to suffer loss of appetite, and tiils may well undeclie the welsit
loss observed under these conditions. ‘the present studv did not include
temperate-climate controls for amount of food eat2n, to evaluate this.
Within the temperature ranres experienced, however, food consumption
sas correlated (inverselv) to a sionificant degsree with environmental
temperature.

CO.ICLUSIONS

1. lModerate to high ambient temnerature, especiallv when combined
vith hieh to even moderate relative humiditv, is poorly tolerated
bv dogs. Under the conditioas of tils study, effects ranged from
death due to heat exhaustion to milder forms of hecat exhaustion.
When even slightly overheated, many dogs werc inattentive to in-
struction and easily distracted (e.g., bv shade).

2. Weipht loss (approximatelv 3% of starting weipht) occurred in
half the does which completed 12 wesks of training. Under conditions
of this study, it was not possible to correlate efficacy of training
with weipht performance.

3. The groun of dogs fed !SD gained weight, while those fed Standard
Item rations lost weieht,

4. !SD contains arproxiratelv 5ui more calories as dipestible enersy,
and all of the macronutrients (protein, fat, carbolivdrate and

urv matter) vere more divestinle bv 1)-207, .ot onlvy does MSD

wontain more calories, but overzll dipestihility was 947, compared

to % for the Standard Item diets.,

5. Under the conditions of this studv, at lcast 50 kcal absorbed
ner pound of bodv welpht per dav vere reauired to prevent welpht
loss.

6. A diet haviupg tie palatabilitv and nutritional characteristics
of MSD is strongly recommended as a diet for military dogs. 1lts
hich digestibilitv and relativelv concentrated form provide preater




assurance that dopgs will receive adequate nutrition when nutritional
requirements are high (strenuous work) or when appetite is diminished
for anv reason.

7. The Sturdy Dog Food product cannot be recommended as an adequate
rition for military dogs due to its low dipestibility and relatively
poor palatability to the dogs.

8. To the extent compatible with military requirements, training

and other operations involving doss shculd be planned with cognizance
that dops do not tolerate heat as well as humans. Opportunity for
the dogs to acclimate by gradual exposure should be provided; ample
drinking water should be available frequently; muzzles, choke chains
and other impedements to unrestricted panting should be minimized;
and housing and rest areas should be selected to take advantage of
shade.
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TABLE 2A

Food Consumption Per Dog (lbs/wk)
Dogs Not Completing 12 weeks - MSD

Dog No. 9 16 36 38 40 50 51 52 59
Week 1 *

No. Meals 4 4 4 3 4 4 3 4 3
Total lbs. 9.35 5.78 9.35 7.17 9.35 7.06 3.57 8.54 5.68
Week 2

No. Meals 7 7 5 6 7 7 6 5 7
Total lbs. 12.95 5.28 8.48 6.93 12.95 7.33 6.37 8.78 7.75
Week 3

No. Meals 7 7 7 7 7 7 7
Total 1lbs. 13.09 4.04 6.91 5.82 5.43 7.23 8.17
Week 4

No. Meals 7 7 7 7 7 7 7
Total 1lbs. 13.09 6.66 10.80 11.97 7.08 9.36 6.51
Week 5

No. Meals 7 7 7

Total 1bs. 11.28 9,97 4,86

Week 6

No. Meals 7 7

Total lbs. 9.66 8.89

Week 7

No. Msals 7 7

Total lbs. 8.18 6.17

Week 8

No. Meals 7 7

Total lbs. 10.07 9.81

Week 9

No. Meals 7 7

Total 1lbs. 11.27 8.56

Week 10

No. Meals 7

Total lbs. 8.13

* Values exceeding 1.9 lb/meal (MSD) or 2.2 lb/meal (Gaines) result from
1 . incompletely standardized faeding procedure during initial few days.
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TABLE 3
Food Consumption Per Dog (lbs/wk)
Dogs Compleiing 12 weeks - STURDY *

- Ty

. Dog No. 2 10 15 18 22 46 47 58

Week 1 **

: No. Meals 3 3 3 3 3 3 4 3

£ Total 1bs. 3.75 2.56 3.29 6.41 5.12 3.16 6.41 5.36

. /

: Week 2

4 No. Meal~s 7 7 7 7 7 7 6 7

§ Total 1lbs. 9.35 8.57 8.00 12.23 9.87 8.09 . 8.64 7.44

- Week 3
No. Meals 7 7 7 7 7 6 7 7
Total lbs. 11.19 7.77 9.38 10.26 11.95 24 8.24 6.40
Week 4

¢ No. Meals 7 7 7 i 7 7 7 7

E Total lbs. 8.31 11.35 10.78 8.67 13.14 7.45 12.99 8.74

é Week 5

: No. Meals 7 7 7 7 7 5 7 7

] Total lbs. 6.68 12.09 11.95 11.00 14.03 4,98 11.11 8.80

i Week 6

: No. Meals 7 7 7 7 7 7 7 7

i Total lbs. 11.05 9.68 10.97 11.47 12.36 7.09 8.05 7.55

4 Week 7

% No. Meals 7 7 7 7 7 4 7 7

Total 1lbs. 12.07 9.88 9.54 12.27 13.13 6.56 7.93 9.24

2 Week 8
i No. Meals 7 7 7 7 7 7 7 7
; Total lbs. 11.12 11.51 13.83 11.76 13.92 8.67 11.73 9.13
t Week 9
4 No. Meals 7 7 7 7 7 7 7 7
? Total lbs. 10.64 11.76 12.71 13.42 14.46 7.52 6.50 7.98
E Week 10
No. Meals 7 7 7 7 7 6 7 i

Total 1bs. 8.64 10.11 11.47 10.33 11.50 4.68 10,60 1,22

h Week 11

t No. Mesals 7 7 7 7 7 7 7 7

: Total lbs. 12.61 12,75 14,06 13.48 14.25 9.03 12.35 9.23
Wesk 12
No. Meals 6 6 6 6 6 6 6 6

Total lbs. 7.63 11.22 12,36 11.01 12.36 8.24 11.51 0.3/
* Maximum possible for 7 day week = 15.4 1lbs.

** Values exceeding 1.9 1lb/meal (MSD) or 2.2 lb/meal (Gaines) result from inccmpie-e.:
standardized feeding procedure during initial few days.
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Dog No.

Week 1%
No. Meals
Total 1bs.

Week 2
No. Meals
Total 1bs.

Week 3
No. Meals
Total 1bs.

Week 4
No. Meals
Total 1lbs.

Week 5
No. Meals
Total lbs.

Week 6
No. Meals
Total 1lbs.

Week 7
No. Meals
Total lbs.

Week 8
No. Meals
Total 1lbs.

Week 9
No. Meals
Total 1lbs.

Weak 10
No. Meals
Tc 1bs.

3.33

8.69

6.83

8.61

14.42

25

2

3.11

7.92

6.61

8.56

Food Consumption Per Dog (1lbs/wk)
Dogs Not Completing 12 weeks - STURDY

26

2
3.16

28

4

4.54 10.32

10.64

9.21

10.61

11.07

10.87

9.92

TABLE 3A

30

4

31

3

2.98

13.02

8.17

10.69

12.31

12.48

13.39

13.29

14.42

39

3

4.97

6.62

7.79

10.16

10.61

11.72

10.81

13.33

11.43

7
12.74

48

6.65

7.62

53

3

3.95

6.13

4.74

6.62

54 60

3 3
3.79 5.75

7 7

11.83 12.71

11.48

11.86

13.04

12.35

12,36

* Values exceeding 1.9 1lb/meal (MSD) or 2,2 lb/meal (Gaines) result from incompletelv
standardized feeding procedure during initial few days.
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Dog No.

Week 1 **
No. Meals
Total lbs.

Week 2
No. Meals
Total 1bs.

Week 3
No. Meals
Total lbs.

Week 4
No. Meals
Total lbs.

Week 5
No. Meals
Total lbs.

Week 6
No. Meals
Total lbs.

Week 7
No. Meals
Total lbs.

Week 8
No. Meals
Total lbs.

Week 9
No. Meals
Total lbs.

Week 10
No. Meals
Total lbs.

Week 11
No. Meals
Total lbs.

Week 12
No. Meals
Total lbs.

3
4.48

5.75

5.05

5.52

5.80

5.86

9.17

9.37

9.83

11.05

10.79

6
9.37

TABLE 4

Food Consumption Per Dog (lbs/wk)
Dogs Completing 12 weeks - GAINES *

14

3
5.4

10.22

9.36

9.36

10.23

8.63

11.73

12.50

9.87

12,13

10.93

6
10.55

21

4
10.09

13.89

13.29

14.42

14.42

14.42

14.42

13.55

14.42

14.42

12.36

6
12.23

27

3
6.49

11.67

9.96

12.72

12.19

11.20

11.46

11.38

11.87

13.46

13.96

6
11.01

* Maximum possible for 7 day week = 15.4 1lbs,
*% Values exceeding 1.9 lb/meal (MSD) or 2.2 1lb/meal (Gaines) result from
incompletely standardized feeding procedure during initial few days.

K3}

35

3
5.59

11.26

10.23

x1.40

13.78

13.85

12.48

11.06

12.72

12.82

13.74

6
11.16

37

6.34

11.17

9.97

13.61

12.47

11.47

11.21

12.01

13.22

11.35

14.14

6
12.08

45

6.38

10.02

6.34

9.64

10.84

9.65

9.03

11.16

11.89

12.22

11.07

6
11.15

57

12,31

14.42

12.85

14.42

14.42

14.42

e

8.84

14.42

12,306

14,42

13,84

12.36




TABLE 4A

Food Consumption Per Dog (lbs/wk)
Dogs Not Completing 12 weeks - GAINES

Dog No. 3 5 6 12 17 23 33 34 43 44 49
Week 1 *

No. Meals 3 3 3 3 3 3 4 2 3 3 3
Total lbs, 4.68 7.77 6.85 5.00 4.44 6.66 9,21 6.87 6.90 6.75 7.00
Week 2

No. Meal 4 7 7 7 ? 7 7 7 7 6

Total 1lbs. 6.40 13.82 12.74 9.79 8.20 10.29 12.64 11.86 12.23 10.36

Week 3

No. Meals 7 7 7 6 7 7 7 7

Total lbs. 13.8 8.11 7.99 7.04 12.75 12.46 11.75 5.24
Week 4

No. Meal 7 7 7 7 7 7 7

Total lbs. 11.12 9,29 11.32 9.67 13.38 13.90 13.15

Week 5

No. Meals 7 7 7 7 7

Total 1lbs. 11.61 9.53 10,18 14.05 13.28

Week 6

No. Meal 7

Total 1lbs. 10.11

Week 7

No. Meals 7

Total lbs. 12.81

Week 8

No. Meals 7

Total lbs. 10.69

Week 9

No. Meals 7

Total lbs. 12.68

* Values exceeding 1.9 I1b/meal (MSD) or 2,2 lb/meal (Gaines) result from
incompletely standardized feeding procedure during initial few davs.
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TABLE 6

Summary of Food Intake and Body Weight
Dogs Completing 80 Days

Ration Group; Body Egt.l Food Eaten No. !Meals lbs/meal Kcal absnrbed2 Body Wat.

Dog Number 1bs. x Total 1bs. Eaten x per day per 1b. A lbs.%
MSD
4 60.6 101.18 80 1.26 2882 47.6 + 8.0
8 77.0 125.11 80 1.56 3568 46.3 + 9.0
13 62.0 120.28 80 1.50 3431 55.3 - 1.0
19 09.4 127.42 78 1.63 3728 53.7 + 10.0
24 57.7 104.50 79 1.32 3119 54.1 + 3.0
29 66.2 144.42 80 1.81 4139 62.7 + 1.0
32 57.3 111.41 79 1.41 3225 56.3 + 3.0
42 17.9 125.48 79 1.59 3636 46.7 - 1.0
55 75.8 101.73 80 1.27 2904 38.3 - 1.0
56 72.4 122.88 80 1.55 3545 49.0 + 7.0
mean (67.6) (1.49) (3418) (51.0) (+ 3.7)
STURDY
2 81.8 113.06 79 1.43 2236 29.3 ~ 1.0
10 66.5 119.25 79 1.51 2362 35.5 - 10.5
15 69.6 127.84 79 1.62 2533 36.4 ~ 1.0
18 73.5 133.31 80 1.66 2596 35.3 0
22 65.7 146,05 79 1.85 2893 44,0 + 4.0
46 56.2 79.71 72 1.11 1736 30.1 - 2.0
47 71.0 116.06 79 1.47 2299 32.4 0
58 62.5 93.18 79 1.18 1846 29,5 - 4.0
mean (68.4) (1.48) (2312) (33.8) (- 1.6)
GAINES
7 53.5 90.04 79 1.17 1872 35.0 ~ 4.5
14 62.5 121.19 79 1.57 2512 40,2 - 5.5
21 71.2 161.93 79 2.05 3280 46.1 - 2,0
27 56.6 137.37 79 1.74 2784 49.2 + 1.0
35 57.1 140,09 78 1.80 2880 50.4 - 1.0
37 58.7 139,04 78 1.78 2848 48.5 0
45 56.2 119.39 78 1.53 2448 43,6 - 3.0
57 63.9 159.08 79 2.01 3216 50.3 0
mean (59.9) (1.73) (2730) (45.4) (- 2..9.

1 mean of weekly weights throughout study

2 calculated from mean digestibility coefficient for Kcal (Table 10) and mean
caloric content of ration (Table 1)

3 mean body weight
4 difference between initial and final weight
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Week

Dog Number

13
19
24
29
32
42
55
56

|

35

62
63
57
70
58
79
79
69
66.6

TABLE 7A

Weekly Bcdy Wgt. (1bs) Individual Dogs =~ MSD

74
60
65
37
65
35
75
77
70

58
74
61
68
58
64.5
35.5
78
79.5
67.5

3 4
63 64
% 77
61 63
W 71
56 37
63 62
54 54
8 77
76 74
73.5 73

61
77
62
71
57
62.5
57.5
79
73

70

58
76.5
61
70
56
65
35
77.5
72
69

35

58.5
78.5
63
70
60.5
70

58.5

73

13.5

60.5
79
59
73
58
66.5
59
78
74.5
73

62
78
62
65.5
56
66.5
58
17
74.5
75

10

63
79
64.5
68
29
66.5
60.5
78.5
77.5
74

11

61
75
62.5
70.5
59
67.5

58.5

77.5

75.5

12

63
83
61.5
73

60

78
77.5
75.5

70.2

65~




Week

Dog Number

10
15
18
22
46
47
58

TABLE 7B

Weekly Body Wgt. (1bs) Individual Dogs - STURDY

0

83
77
75
73
65
39
71
66

1.1

1

82
69
71
77
65
60
74
61

2 3
8 83
65 66
67 69
7% 73
64 66
55 58
67.5 69
62 69

4

82
67
69
72
65
35
73
63

]

76.5
66

68.5
72,5
65.5
56.5
69.5
63

6

64
67
69.5
65
35
77.5
60

36

7

66.5
70.5
76

65.5
56.5
71.5
62.5

8

83.5
66.5
67.5
72.5
66

54.5
71

61.5

9

83
65
69
73
65
54.5
68
59.5

10

85
60
69
74
65.5
35.5
70.5
62

11

83.5
65
69
75
67.5
33.5
70.5
60.5

12

66.5
74
73
69
57
70.5
62

69.5

»®

81

66 .

69?

3

65.

e,

7

68.

L%

v

(9]

&



Week

Dog Number

14
21
27
35
37
45
57

58
69
72
57
60
61
61
66
64.0

Weekly Body Wgt.

57
66
73
57
57
60
38
65

55
64
71
55
56
58
55
63

5 4
54.5 53
65 63
4 70
37 56
59 55
59 58
56 55
64 62

TABLE 7C

(1bs) Individual Dogs - GAINES

51
62.5
69
54.5
56
57
56.5
63

49
60.5
67.5

56

58

62

37

54
63.5
73
58
59.5
61.5
57
64

52.5
60
67.5
55
56

54

63

5l
57.5
70.5
57.5
58
55
55.5

63

10

53.5
60
76.5
58
57.5
60
56
hb

11

33
37.5
71.5
57.5
53
58
54

66

12

53.5
63.5
70

59
39
58

Ll

39.9



TABLE 8

Indidivual Quantities of Food Consumed & Feces Produced
Balance Study 24-28 Sept 68

Ration; Dog No. Food Eaten, Gm Feces, Gm
MSD
4 3137.1 894.9
8 2456,1 835.9
24 2569.6 908.0
29 4540.0 2457.3
mean 3175.7 1273.7
+1s.d. + 957.0 .+ 789.6
STURDY
2 1838.7 2111.7
18 2846.6 2765.5
46 2070.2 1916.4
58 2728.5 2524.2
mean 2371.0 2329.5
+ 1 s.d. + 492.5 + 385.6
GAINES
14 3632.0 3091.7
21 4322.1 4767.0
27 3450.4 2965.2
57 4530.0 4367.5
mean 3986.1 3797.9
+1s.d. + 526.6 + 904.7
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TABLE 8A

Individual Quantities of Food Consumed & Feces Produced

Ration; Dog No.

Balance Study 14-18 Aug 68

Food Eaten, Gm

MSD
23M9
8M26
mean
STURDY
05M3
6M22
mean
GAINES
M424
™19
mean

2812.2
4408.3

3610.3

3205.2
4540.0

3872.6

4426.5
4408.3

4417.9

39

Feces, Gm

939.8
1847.8

1393.8

2783.0
5316.3

4049.6

4326.6
4512.7

4419.6




Ration Group;
Doz Number

TABLE 9

Feces Analysis (Gm/100 Gm) Individual Dogs
Balance Study 24-28 Sept 68

Energy Carbo- Dry
{Kcal/100 Gm) Protein Fat hydrate Ash Hatter .lois:ure

MSD
29
29

mean

STURDY
18
58

mean

GAINES
14
21

37

113.1 11.2 2.88 10.95 6.03 31.06 6¢.,
75.3 8.1 1.56 7.35 3.99 22,41 77.5%
100.8 8.8 1.44 11.91 5.40 27.55 2.4
75.0 8.6 1.62 5.76 2.82 18.80 HH
91.0 9.2 1.88 8.84 4.56 24.95 That
90.6 7.2 1.26 12,00 4.81 25.17 T4 8%
89.4 7.3 1.44 10.24 4,26 23.27 o,
85.5 5.7 1.65 11.37 4.95 23.59 76,54
95.1 6.8 1.50 10.53 4.35 23.17 76,83
90.1 6.8 1.46 11,04 4.58 23.79 76.21
72,6 5.2 1.59 11.88 3.72 22.39 RO
7707 5.0 1.62 10.23 3-37 20.16 7’-3‘/‘
104.1 6.6 1086 13.65 4.20 26.31 :J 'Ta
8904 5.4 1035 12.60 3'81 23020 76.3(‘
85.9 5.6 1.61 12.09 3.77 23,00 77.0%
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TABLE 9A

Feces Analysis (Gm/100 Gm) Individual Dogs
Balance Study 14-18 Aug 68

Ration Group; Energy Carbo- Dry

Dog Number (Kcal/100G6m) lrotein Fat hydrate Ash  llatter lois.ire
MSD

23M9 110.1 9.0 2.19 12.87 6.45 37.51 69,49

aM26 112.5 7.8 3.99 10.05 4.98 26,32 73.13
mean 111-3 8-4 3-09 11046 5.72 28.66 71»3"
STURDY

05M3 94.5 8.2 1.83 9,72 4,26 23.97 76,03

6M22 73.5 7.8 1.59 7.92 3.86 19,32 8. .
mean 84-0 706 1-71 8.51 3.81 21.64 7803(\
GAINES

M424 87.0 5.7 2.22 10.86 3.81 22,54 717.44

™19 86.1 6.3 1.68 11.70 4,26 23,94 76.06
mean 8605 6.0 1.95 11028 4-04 23.25 7L‘-"S
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TABLE 10

Digestibility Coefficients (%) Individual Dogs
Balance Study 24-28 Sept 68

Ration Group; Carbo- Dry
Dog Number  Kcal Protein Fat hydrate Ash Hatter
MSD
4 94.01 88.42 96.63 90.61 66.67 90.29
8 95.24 90,01 97.82 92,48 73.68 91.5¢
24 93.38 88.73 97.92 87.34 63.02 87.24
mean 93.77 87.77 97.20 90.26 68.44 89,02

tled. 2117 £3.05 #0799  +2.13  +1.30  +2.80

STURDY
2 75.86 70,63 81.40 71.62 28.26 68.59
18 79.85 75.81 82.02 79.51 45.11 75.43
46 81.64 91.26 80.37 78.33 39.23 76,27
58 79.59 77.65 82.16 79.94 46.26 76,09
mean 79.24 78.84 81.49 77.35 39.72 74.10

tled.  +2.43  +8.80 +0.81  +3.88  +8.23 + 3.69

GAINES
14 85.45 83.00 82.19 80.24 50.83 79.23
21 79.82 78.81 79.49 77.95 42.97 75,77
27 78.95 78.21 78.97 77.07 43.95 75,36
3?7 79.75 80.05 82.91 76.31 43.09 75.72
mean 80.99 80.02 80.89 77.89 45.21 76,52

tlsd.  +3.00 #2103  +1.9  +1.70  +3.77 + L.ba
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TABLE 10A

Digestibility Coefficients (%), Individual Dogs
Balance Study 14-~18 Aug 68

Ration Griwp; Carbo- Dz

Dog Number Kcal Protein Fat hydrate Ash lMatte:
MSD

2319 93.07 89.56 96.92 86.41 57.23 88 5°

8M26 91.12 88.65 92.94 86.69 58.58 87.¢r
mean 92.10 89.11 94.93 86.55 57.91 87.¢.
+1s.d. + 1.38 + 0.64 + 2.81 + 0.20 + 0.95 + 0.8
STURDY

05M3 80.85 74.74 79.44 81.97 51.71 76

6M22 79.91 70.50 75.91 81.76 48.63 73.:0
mean 80.38 72.62 77.68 81.86 50.17 75.93

+18.d.  +0.446  +230  +2.50 41.56  +2.18  + 1.42

GAINES
M424 80.62 79.25 73.11 78.93 50.21 6.0
7M19 79.92 75.97 75.26 77.08 41.69 73~

mean 80.27 77.61 74.19 78.00 45.95 24,9,

+0.50  +2.3 +1.52 +1.30  +6.02  + 1.8

CaiZhitia

Lk
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TABLE 11

Serum Sodium Level (mg/100 ml)

Week
0 2 4 6 8 10 12
Ration Group;
Dog Number
MSD
4 153 140 139 142 145 146 145
8 158 144 152 141 151 150 149
13 154 144 155 151 149 148 145
19 154 152 153 147 146 149 156
24 152 140 145 144 144 140 145
29 149 145 146 142 145 145 142
32 153 142 147 132 149 148 145
42 148 162 145 146 - 145 144
55 149 160 149 150 140 140 144
56 147 146 164 144 140 141 145
mean 151 147 149 143 145 145 146
STURDY
2 159 138 152 127 150 154 145
10 153 140 176 140 145 151 145
15 152 153 140 142 148 145 144
18 153 151 147 143 145 148 149
22 153 160 152 141 145 146 145
46 149 149 143 142 145 150 145
47 151 165 145 144 145 148 145
58 148 144 164 139 144 141 145
mean 152 150 152 139 145 147 145
GAINES
7 152 139 149 139 145 146 144
14 153 157 160 143 150 149 144
21 150 152 143 139 142 144 142
27 152 151 142 144 144 141 141
35 152 152 148 154 149 151 146
37 147 157 150 140 145 146 142
45 148 143 156 141 145 149 145
57 150 145 152 137 140 140 149
mean 150 149 150 142 145 145 144

Grand mean + 1 s.d. = 147 + 6.1
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TABLE 12

Serum Potassium Level (mg/100 m1)

Week

12

10

Dog Number

Ration Group;

MSD

nnnnnnnn
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TABLE 13

Serum Chloride Level (mg/100 ml)

Week
0 2 4 6 8 10 12
Ration Group;
Dog Number
MSD
4 137 134 125 117 119 117 117
8 107 120 119 118 118 119 120
13 112 129 129 135 120 120 121
19 121 125 126 118 118 123 134
24 121 114 118 119 120 118
29 125 119 119 120 124 125 116
32 121 123 121 121 122
42 108 128 120 122 121 117
55 118 128 116 123 116 119 115
56 120 116 129 118 122 119 115
mean 118 123 122 120 120 120 119
STURDY :
2 115 124 126 119 117 115 118
10 122 127 121 118 118 119 119
15 126 129 124 121 118 114
18 126 118 120 117 122 115 120
22 115 115 133 126 120 118 118
46 135 128 118 122 114 116
47 120 125 118 118 119 118
58 110 123 130 119 123 116 114
mean 119 123 126 119 119 116 117
GAINES
7 129 122 123 116 113 110 116
14 109 119 123 121 121 114 120
21 138 129 124 127 119 119 122
27 118 124 118 118 112 117
35 114 122 130 120 120 116 119
3?7 116 127 128 114 122 118 118
45 116 123 128 121 124 123 122
57 116 126 135 122 126 116 125
mean 119 124 127 119 120 116 119

Grand mean + 1 s.d. = 121.7 + 5.5
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TABLE 14

Serum Calcium Level (mg/100 ml)

Week

12

10

Dog Number

Ration Group;
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TABLE 15

Serum Phosphorus Level (mg/100 ml)

Week

12

10

Dog Number

Ration Group;

MSD

0401149910

645543436?)
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T T NN T TN T T T
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6838012491

4.7 4.5

4.7

4.4

4.5

STURDY
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TN O WNC T

MO WO MO
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3.8

6.0 4.5 4.5 5.0 4.4
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* 5.4 = T(data for dog 2) + I(data for day 2)

Grand mean + 1 s.d. = 4,6 + 0,97
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TABLE 16

Serum Total Protein (Gm/100 ml)
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FIG.| ATTRITION OF DOGS FROM INITIAL GROUP
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AMBIENT TEMPERATURE & RELATIVE HUMIDITY, FT. BENNING, 6 JULY-6 SEPT 1968
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FIGURE 3 FREQUENCY DISTRIBUTION SERUM CHOLESTEROL LEVEL
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