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ABSTRACT

Physical blood properties and blood biocheaistry were
monitored in captive harp seal pups throughout the
post-weaning fast and during the onset of feedinge Une
group was fasted for a period ot 16 weeks and three other
groups commenced feeding after fasts of 8 days, 29 days and

J6 to %4+ days respectivelyo

Calcium and phosphorus levels in fasting pups were

- Lower than in feeding pupse Circulating levels of alkaline
phosphatase (Alk. Phoss)y serum glutamic-pyruvic
transaminase (SGPT)y, 3erum plutamic oxalo-acetic
transaminase (3G0T), and creatinine phospﬁoklnase (CPK)
increased with the onset of feedinge Other monitored blooad
parameters exhibited no sigznificant differences between
feeding and fasting animals, and were withian the range of

normal values previously reported for harp sealse

Harp seal pups commence feeding within about sSix weeks
after weaninge During this period they appear capable of
mauintaining homeostasis with respect to many blood

parameters, prior to acheiving nutritional selt-sufficiencye.
INTRODUCTION
Several research facilities, public zoos and aquaria

collect immature phocid seals for research or public

displaye These animals are often young of the year which
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frequently refuse to eat when srounht into captivitye. For
nuaerous animals, including sheep and cattle (Alden 1970),
it haa been found that prolonged periods of fasting,
particularly at a young aze, are permanently detrimental to
future growth and development and poessibly to survivale. As a

precaution against this, seals are otten force—-fed milk

substitutes (Cornell 1975) or fish (Ronald gt ale 1870).

In recent study, Worthy et ale (in press) maintained
newly-weaned harp seal pups, Bhoca zreenlandicas In
captivity to quantify weizht losses durinz the normal
post-weaning fast (3Stewart and Lavigne 1580) and subsequent
growth after the onset of feeding (Innes gt ale, 1981)e The
general health of the animals during the experiment was
ﬁonltored by weekly determinations of physical btood
properties and levels of various circulating enzymes and
metabolitese The blood data obtained provided an opportunity
to examine changes in certain blood properties during the
post-weanling fast and at the onset of feeding in relatlon to
normal values observed previously in immature (Englehardt
1979) and adult harp seals (Ronald gt ale 196S, Geracl

1970, Geraci 1971, Geraci gt al. 1879).

NATERIALS AND METHODS

Twenty weanad male harp seal pups, azed approximately
12 days (Stewart and Lavigne 1930, Worthy et ale in press)
were collected in the Gulf of St. Lawrence on 17 March 13830
and tranSpoéted to Guelph, Ontario, where they arrived on 20

Marche

Four treatment groups were walntalned in tanks of
artiticial salt water at a temperature of 10 C. One group,
initially comprised of nine seals, was not ot fered food tor
the duration of the 10 week study; a "fed' group lnitially
conglsted of five animals which were offered food after an §
day fast; 'recovery group l' consisted of three animals
which fasted for 29 days before feeding (one of them

voluntarily) and 'recovery group 2' consisted of three




"animals, one of which fasted voluntarily for 36 dgis. cne of
which fasted inuntnrlly_tor 44 days prior to the onset of
feedingy, and another which was force-fasted for 29 days and
then selfffaatad’for u further 15 days before commencling to
‘feed» As part of the mrqyth study (Worthy et ale in press)
1 fefd&nu'and 2 fasting animals were sacrificed bi-weekly

for detalled analysils of carcass composition.

Food conslisted of whole Paclfic herring, Clugaas palasds
which was initially cut into 2.5 cm pleces. Once animals
were feedlng reularly, vitamin and wineral supplements were -

included as part of the diet (Table 1) Since the animals

were maintained in salt water, no NaCl supplements were
given. Animals were offered food twice daily. Any fish which
were not consumed were rewvelghed, subtracted from the intake

record and discardede.

Blood samples were obtalned from the hlnd venous plexus
of restrained animals ( Ronald gt al. 1969, CGeraci 1871)
immediately upon arrival in Guelph and weekly thereattero
Animals were fusted for at least 18 hours prlor to bleeding
using a Vacutelnar assembly (Bacton Dickinson and Coey
Canaday, Ltdey Clarkson, Ontario). Rlood was placed into
potasslium ethylene-diamine tetra—acetic acid (K-EDTA) and
lithium heparin tubes for routine hematoloxy and sodium and
potassium determinations respectively o u?d into serum tubes
for blood chemistryo Blood sumpl;s fér gfucuée )
determination were placed in serum tubes contalning sodium
fluorl&ea ALl tubes, except the FDTA tubes, were
centrlfuged within one hour of sampling, the serum or plasma
was;removed and then placed on dry lce ftor future analysisge.
TheiEDTA tubes were kept cool (5 C) in a refrigerator, and
hematological analysls was done within 3 days ot sanpll;a

(Geracl and Engelhardt, (974).

Packed cell volume (PCV) was obtalned using the
micro-hematocrit technlique (Simmouns 1376). Red and white
blood cell counts were determined with a Coul ter Counter

using ?Isoton® to dilute the sawple (Coulter Electronics
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Incy, Hialeah, Florl&u)- 'ngonkh' (Cﬁulter Electronics Inco,
Hialeuah, Florida) was uRed to nroduce erythrocytol;sis‘
facilitating white cell counts and ﬁemoqlobln'detormlnutlono
Hemoglobin was zeasured on u Hemoglobinovmeter (Coulter
Elact?on(cs Ince )o Mean cell volume (MCV), mean cell
hemoglobin (MCH), and mean corpuscﬁlar hemoglohin centent
(MCHC) were calculated from the RHC count, hematocrit and
hemoulobin values (Slemons 1876)e Sodium and potassium

levels in heparinized plasma were meusured usling a flame

spectrophotometer (Radiometer, Copenhagen o -

Total ufoteln and blood glucose were measured using
colorimetric techniques ( Technical Bulletlins no. 540 and,

Sigma Chemical Coey Ste Louis, ¥issouri)e.

‘Seer levels of culéium. phésphorus; blood hrea nitrogen
(BUN).VaLkallne phosphatase (Alke Phose)y urlic acid, serum
uluta;lc-pyr;vlc tr;nsanlnase’tSGPT). serum xlutamic
oxnlo—;éetlc transamlinase (SGOT), lactate dehydronenas§
(Lbﬂi:'c}éatinine phﬁsphoklnose'(CPK), and creatinine lévels
were iouﬁﬁred on an uﬁto-nnuly:er (KDAy Anorlcin Msnltor.
Indlanopolls:.Ontarlo Vetérlnnry Coiloae. Uﬁlvgrnlty of

Guelph)e. 7

”Dnta were examined by using an Analysis of Covarliance
(Statistical Analysis 3System 4, version 79.33, generul linear
modele procedure) on each purameter, with the value of tte

paremeter at the Initial sampling as the covariate. Flnhgr'n

{ protected) LSD procedurs ( P = 0.05) vae used tu test for
glgnificant dlifferences between nggsted mesné obtained from
the ANCOVA (Kleinbauwm and kupper 1978). [f no significant
differences wvere noted betveen‘traatments the data for that

veek were pooled.

RESULTS

Red and white cell numberw, hemoglobin and PCV remained

constant throuthout the swtudy, resardleas of duration of .



fast (Table 2)o Consequently, there was no qlanl?lcant

differences in 4CV, MCH, or MCHC (Table 2).

No signiticant dlrtefences were no&pd in therlevels of
LNPH, creatinine; BUN, uric acid and total protelné (p <
0s0S) (Table 3)e Levels éf urlc acid in the non-feeding
animals often'appeured higher than those of feeding anlmals,
but again these differences were not statistically

significant ( P < 0.03).

Blood glucose values also showed no siunificant
differences between treatments at any point in the study ( P
< 0s05)e The levels did show a decline over the initial J
weeks ot the study, from » mean of 173¢1 & 281 (% SeFo)

mg/dl to a level fluctuating arouand 150 mg/dl (Flig. 1).

Levels of sodiua and potassium showved no significant
di fferences between the four treatments ( Table J), although
fustling animals often had circulating sodium levels below

140 mEaq/lo.

In contrast blood calcium levels appeared to be related
to feeding rezimen, with levels In non-feeding animals
slénlflcantly lower than ‘those of feeding anlmals ( P <
0e05) (Fige 2)s The same relationship was noted for blood
phosphorus Lavgls, and al though not statistically
elganican( ( P > 0.03); levels in the fasted z2roup animals

were approximately 50% of those observed in. feeding animals

at age 85 dayse

SGOT showed significant differences (P < 0.05) between
treatments at age 4J days and between ages 57 and 83 days,
with the °fed' croup always having the highest value. SGPT
levels were always lower in the non-feeding animals and
Increased upon coumencement of feeding ( P < 0.05) (Fige 3)e
CPK showed some siznificant differences ( P < 0.05) (Fige
4), with the 'fed' oroup always having the hiuhest values.
Azaln, there was an increase in the level of CPK with the

commencement of feedinge.




Alkallne pﬁoaphataso (Alke Phoss) levels in feeding
animauls remained constant, whereas those in non-feeding
enlmauls declined significantly ( P < 0.05) (Flge 4)e When
animals commenced feeding Alk. Phose levels again ilacreased

into the same range as the feeding animalse

DISCUSSION

In contrast to most other mammals, weaning in the harp
seal is guite abrupte. The mother does not usually initiate
the pup into the watecr, nor does she teach It to awim or
forage. Soon after weanlng, the pup moults its natui coat
and enters the water elther of its ownh accord or because of
the break~up of the pack icee Evidence suggests that these
animals then undergo a fast which in some aﬁimals may Fast

up to 6 weeks (Worthy et gle In press).

During this time the pup must contend ilth the thermal
propprties of water lﬁ order to thermore&uléte- Th; animal
compensates for the hiah thermal conductivity of water by
having a well developed insulative layer of blubbere [t has
been suzgested that since maintenance of the blubber layer
is a priority, the lean body mass, including proteln, may be
a major source of energy in these fasting seals (Stewart and

Lavigne 1980, Balley at al. 1930, worthy et ale In press).

Circulating levels of BUN, uric acidy creatinine and
tbtallprotelns remained constant during the post-weaning
fast and with the onset of feeding. Observed values were
;lnllar to normal ranges reported previously for both harp
seals and ringed seals ( Phoca hispida ) Geraci 1870, Geraci
1971y Geraci gt ale 1979, Englehardt 1979, RonaldAax ale

in prepe)e Uric acid levels were often higher in

non-feeding animals, similar to those fouad in non-tfeeding

harp seals by Ceraci gt ale (1979). Similarly blood glucose
levels were maintained within the reported range for captive
adult harp seals (Ronald at al. in prepele The initially
hich levels of ilucose found in all animals may indicate

that nevly-weaned animals have elevated glucose levels.
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Alternatively, elevated cortisol levels resulting from tte
stress of transport may account for the initlal elevation in

glucose Llevels.

The experimental seals in the present study'uléo
maintained bo;h thelr érythrocyte and leukocytevcountag
packed cell volumes and hemoglobin levels within ranges
reported for both recently captured young animals and adults
(Ronald gt gale 1969, Geraci 1971, Englehardt 197ég Ronald
at gl in prepe e Consequently the animals also maintained

MCVY,y MCHy and MCHC within normal ranges (Geraci 13971).

Mean levels of sodium for feeding animals were within
the reported normal range (147 to 161 mEq/l) but potassium
levels were Iln the low end of the reported normal range
(335 to 6.05 mEq/l) (Geraci 1970, Rnglehardt 1979, Ronald
at ale in prepe. ). Levels of sodium were often very low in
non—-feeding animals, wvith a large number of readings between
135 and 146 mEq/l. Likewise;, levels of potassium were of ten
low, with readings between 2.% and 3.2 mEg/l. Geraci (1872)
reported that hyponatremia resulted from insufficient salt
intake® wlith superimposed physiologlic and pathologlc
stressese. Mild to severs disturbances of the CNS and death
generally resulted when plasma sodium concentration dropped
below 135 mkg/le. However, Geracli gt agle. (197Y) found
younss thiny Lree-ranuging r;naed seals vith sodium lgvets
ranging frow 140 to 145 mEg/l, with a mean of 143 mEq/l. It
the major sSource of these s;lts is food, pups undergoing the
normal post-weanlny fast may be adapted to tolerate

decreased levels for some time until the onset of feedinge

Feeding animals aaintained levels of calcium and
phosphorus simlilar to reported levels for captive adult harp
seals (Geraci 197L,»Ronuld gt ale in prege)e Fasting
animals showed decllining calclum and phesphorus levels
throuchout the faste Serum calcium is a highly regulated
lon and bone mineral is readily mobilized to maintain levels
(Kaneko and Cornelius 1970), but tgls I3 not so with

phosphorus which tends to be moblilized from soft tissuee.




Qualitative observations of the distal bones of the flippers
during the latter part of the study indlcated extensive bone
demineralizationy, with the dlglts being soft and flexible

(Worthy unpubl. observations).

Alkaline phosphatuse levels in feeding animals remained
highy whereas fasting animals showed a continual decline
thféuahout the studys Circulating levels of Alke. Phoss in
young growing animals are primarily due to enzymes released
during bone forwmation.. Decreusing levels of Alke. Phos. have

been reported during fastlnuz (McDaniel and Denmpsey 1962,

. Bide and Dorward 1970, Healey 197%1)e Healey (1974) related

the level of Alke Phoss to differing rates of osteogenesis
and noted that levels also decrease with maturitys.
Decreasing levels of Alke Phose and circulating calcium
indicate that bone demineralization is probably takina place
extensively and this may result in decreased growth and
;heretore snaller adults 1f animals fast for ﬁrolonged

periods of timeo

It has been Shown that the levels of SGPT In the liver
of 2 three waeek old harp seal pup are aont one third of the
;evels found in adults (Ste. Aubin 1976)e During noreal
n;tur;tlén. with a proper diet, blood luevels orf SGPT
increuse, paralleling the rise in Liver concentrations
(Rongld et ale. in preps)e This could account for the
continuing low levels of SGPT exhibited by fasting animals
and the intermediate levels of the recovery group 1 and
recovery group 2 animals in the present study (Fig. Ja). All
values of SGPT measured in non-feeding animals were below
levels reported by Geraci (1970) for captive adult harp
seals, whereas feeding animals were within this range.
Fasting animals had lower levels than 2 to 12 month old

captive pups (Ronald gt al. in prepe)e.

SGOT levels in the muscle of adults are 50% higher ttan

the levels reported in three week old pups (Ste Aubln 1§76).



Increasing muscle mass results in increasing blood levels of
SGOT (SteAubln 1376), as indicated by the ‘fed?! group
animals in the present stu&y. SGOT levels reported by Geracti
(1970) in captive adult harp seals ranged frowm 08.0 to 144.,0
fU/L and only the ‘fod’ yroup animals in the present study

were ln this range constantlys

LDH values exhibited by the experimental seals were
within the reported range for both adult (CGeraci 1970) aand

youngy harp seals (Ronald gf ale in preps )e

‘CPK is un enzyane which is quick to respond to 'stress!
{(Ste Aublin gt ale 1979) and within a short tlme blood
levels’can increase dramaticallys This may explain the
higher CPK levels in the feeding animals, which tended to
struggle more than fasted animals during the blood sampling

periodse

On daoy 54 of the fast, one fasting animal diede Analysis
of & blood sample obtained 30 minutes prior ?o death showed
lncreased levels of SGOT (92.3 IU/1)y LDH (444 LU/L), CPK
(S9 tU/l)y creatinine (2.3 IU/l)y, BUN (871 IU/l) and urlic
acld (2.9 IU/1) compared to other animels. Measurement ot
total billrubin showed a level of 13 mg/dly, of which 0.6
ag/dl was conJukatedo This co;paros with normal observed
valuese of total billirubin of approximately 0.2 mg/dl im harp
seals (Geraci 1970, Worthy unpubl. observatlons, Romald gi

ale in prepo)y and ringed seals (CGeraci @t pl. 1878).
Elevated LDH levels have been lmplicated in a nuamber of
hepatic disorders (Kaneko and Cornelius 1970)s Hlich levels
of SGOT indicate skeletal and cundlucxmus;le &amaue (ét.
Aubin and Ceraci 1977) and high SGOT and LDH combined have
been connected with myocardial infarction (Latner 1975;0
Levels of these parameters observed just prior to Jfeath are
indicative of juundice, possibly resulting trom liver
damagey and muscle breakdowne Elevation of BUN, uric acl;

'and creatinine may have resulted from kidney damage or

dimeame (Latner 1875)e Lilver, kidnay and possibly heapt

é
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damage could have resulted from the depletion of core

proteins in the termlnal atoges of starvatione

Durinu tasts, séQerul marine mammals ( Iursiops truncatus
and Lagsnorhyncua gbliguidepa) ( Ridgeway 1972), and weaned
pups of Mirpunuza leonina (Drydeﬁ 1972) and P. graoenlandica
(Stewart and Lavigne 1980, Worthy gt al. invpress) lose
muscle at least as tdast as body fat and may meet glucose
requi rements through protein ut;llzutlon ( Ridgeway 1972).
Animals that malntain blood glucose levels by utilizina
protein as a precursor or alternatively using protein
diréﬁtly ag.an enérgy 8ourcey; must rid their body of
nitrogenous wastes. Thls could result in marked water
loéséa. The seals In the present study did not become
detiydrated; théy maintained a normal écf in blood and normal
vdte} Levels in both carcass and viscera (Worthy g% ale. in

press ). Fasting harbour seals, P. yitulinar apparently do

not drink seavater ( Depocas gt al. 1971), however otariids
fastini in warm climates have heen reported to do %0 (Gentry
1Y¥l )a Fasting pups In this gstudy must then be able to
derive sufficient water metabdllcslly and from free water In
the tlissuesy; with the possible ingestion of small amounts of
salt watere Muscle tlissue, belng approximately 72% water in
both feeding and fasting harp seal pups (Worthy unpuble
resul ta )y could serve a3 an lamamediate source of pre-formed
watery, in addition to being an enercy Sources Catabolism of
blubbeéer, which results in 1.07 4 of water per gram of fat
catubolized (Pro’ser and Hrown LY61), would also provide

me tabol ic water. It thus appears that fasting harp seal
pups maintain ;nter balance and ;eet caloric reguirements by
metabol izing blubber and protein in a ratio which prevents
the raplid depletion of either, thereby allowing for the
maintenance of an effective insulative layer and prolonging

the use 0f the core musculature as an energy sourcee.s

Field datu suggest that harp seal pups beyin feedling on

thelr own within about six weeks of weaning ( Worthy et al.,
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in press)e ALl of our experimental anl-ulgvrenolncd in good
physlological conditlon throughout the flrst six weeks of
the pos t-weaning fast, and all but one animal appeared
capable of maintaining homeostasis for th? du;utlon cf the

ten veek experimente

The post-weanlng fast is & normal part of the lLife cycle
in numercus plinnlped species. It would appear that most
concerns about healthy younyg phocld seals refusing to eat

upon initial arrival at & facility are unfoundede
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anilmalse

Daily vitumin supplements given to all feeding

One

One

One

One

- One

One

vitamin B capsule ()
(thiamine hydrochlorid@)esccococcsscaccces

Novo~B capsule (2)

vitemin Beosecoccosescesceccecncsceccssssae
thiamine mononitriteccsescccecocsscsessccecsss
rlbofl&vlnoooonoaoaceooooo-no;oo-con...c-
ni&cln&ﬁldﬁ--o-oaoananoeoeaooooonnao.:o-o
pyridoxine HClecococooceosocvoscocccoceossnasse
calcium d'Pantotheniteccsocccecsccsesconocss
ascoerblc acldeocccoocoocscoccecsecvecccesossecos

vitamin A capsule (2) ecccoceevccoonosncoes

halibut Liver oll capsule (2)
vitamin Acceococeccconoeccocesocoscocevnscssecse

vitamin Deeccocssevoocoevcocoovsoneooecconcseecs

vitamin E capsule (1)
(73S me of d-alpha tocopheryl acetate)..

Latan capsule (3J3)

vitamin Aco0000000090000000000e0000600000000 0
vitamin Booeooococesoescocoscevosescoconocoeess
vitamln Boecooeeececooesoocooesocoaocevssovsoscooescao
thiamine mononitratecccccscovsoececososccons
riborflavineccccscceccvcoecscocoeccscocccesse
niacinamld@ccocesccococecesssocscsccccooscs
pyridoxineeooeccecoscccoscesoceccesceoocsscose
calcium carbonat@ceccccoccocsccoecscsccoc
folic acldecocesceecoeccoooccencsccneecceovcasocsse

iron ( ferrous fumarate)eccocecococsscccesessco

109

25000

5000

400

130

5000
1009

20

25U

66

LYY

ncg
mcg
mcg
wCcg
@4
mg
ma

iv

Iu
iv

iv

Iu
Iu
mcg
acg
@l
ma
mYg
me
ag
m e

(1) ICN Canada Ltd., Montreal, Canada.
(2) Novopharm Ltd., Toronto, Canada.
(3) Ayerst Laboratories, Montreal, Canada.

Table 23
for packed cell volume (PCV),
count (RBC), white cell count (¥BC), mean cell volume (NCV),

mean

The mean (%t S.De.) and range for the pooled data
hemoglobin ( HMU )y red

cell

cell hemogloblin (4CH)y and mean corpuscular hemoglobin
content ( {CHC ). Reported normal values are showne

- Observed Reported

Units n X t SeDo Range Range Source
RBC (10 /mm ) 153 Se2 %t 0.56 4.0 - 6.9 3e8 - 6.9 12,394
wHBC (/am ) 1S8 10976 t 3974 3892 - 26104 3I8V0 - 373565 19y293,4
HMG (a/dl) 158 2040 t 192 1S4 = 24el 158 - 28-8‘ 10354
PCVY (%) I35 53.8 t 4.6 @z.s - 6830 UB8.3 - 680 13,4
qCV ( ) 133 10640 £ 113 775 - 1413 38.0 - 13S.0 1,4
MCH ( ) 153 33.7 & 4.8 23.5 - 54‘5 30«0 - 3560 1,4
MCHC (%) 158 3606 t 2.0 J3el = 4402 330 - 47.0 L4

1. Geraci, 1971. ...... secss. Pups up to 6 months old

2. Englehardt, 1979. ........ 3 month old pups
3. Ronald et al. 1969. ...... captive young animals
4. Ronald et al. in press ... pups up to 2 months old
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Table J: The mean ( £ S.De) and range for the pooled cata
for sodiumy, potigsium, total protelns, .creatinine, blood
urea nitroden (3UN), urle acid and Lactate dehydrogenase
(LDH). Repurted norwal values are zhowns -

Observed Repor ted

Units n ; £t SeDo Range .. Range Refo
Total ) » , %
Prutelans (ma/dl) 145 Se5 t 0036 4ol = 603 Se3 = 7.9 142,4
3UN (mg/dl) 139 38.s t_li.? 15.9 - 71.5 20 - 69 1,9
Uric Acld  (m2/dl) 133 1.3 ¢ 0639 0.5 = 208 0.3 = 2606 1,3
Creatinine (ma/dl) 139 0.9 0426 03 = o5 Lol = 1.7 1,4
LDH (IU/L) 139 159 &t 47.4 57 - 294 134 - 187 1,4
Sodium (mEq/l) 153 153.5 ¢t 8.1 135 - 166 140 - Lol iy2
Potassium (mqul) '- 403 Jed = 6eil 1,2

159 Jed8 £ 0.42 2.7

1o Geracly 1Y70c eccoesccecese captive adults
20 Englehardt, 19379 ccccccsece 3 month old pups
10 month old pups ¥
‘30 Geracli gt ale 1979. escsce Captive young adults
(Ebhoca hdapidale

4o Ronald @t ale in presse oo up to <& month old pups
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Estimated Age (days)
Flge 12 The means (t Se.De) of the pooled data for bBlood
stlucose levels of all treutments for each sawmpling

period .
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Calcium

mg dl
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g Phosphorus
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3 1 i 1
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J
22 29 3 43 50 sz 64 11 18 B

Estimated Age (days)

2: The adjusted mean value for calcium and ghosghorus
{obtained from an Analysis of Covarliance, usine tre
lnitial value as the covarlate) for each treatinente
Points Jjoined by bears are not significantly gitferent
using Fisher's (protected) LSD procedure ( P < Co0S).

® 'fed! agroup
B recovery group 1

0O recovery grougp 2
O "fasted® garoug
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Fige 33 The adjusted mean value for SGOT and SGPT (abteined

from an Analysls of Covarlance, using the initial value
as the covariate) for each treatmente Points Joined ty
bars arc not signiflicantly different using Fisher's

(protected) LSD procedure {( P < 0.05).

!

@%fed® mroup

B recovery grougp |
O recovery eroup 2
Oftasted® yroup
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Figoe 4 The adjusted mean vaulue for CPK and Alke Phose

(obtained from

an Analysis of Covariance, |uslina the

inltial value as the cuvariate) for each treatmente,

Points Jjolned by bars are not significantly difterent

usling Flsher's

@ ‘fed?

(protected) LSD procedure ( P < G+05).

fLroup
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D recovery group 2
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