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Abstract

As has been observed previously, there are no differences between class Mammalia and Aves for either packed cell volume
(PCV)/Hematoctit (HCT) or hemoglobin concentrations using a much larger data-base - data from 357 mammalian and
323 avian species. However, the erythrocyte concentrations and size were respectively higher and smaller in mammals.
There were marked differences for hematological parameters between taxa within both the Mammalia and Aves. For instance
in mammals, PCV/HCT is low in both Afrotheria and Xenarthra. In contrast, PCV/HCT is highest in the ordet Chirgptera
and greater in marine mammals (Cefacea and Pinnipedia) than in their respective related taxa, Artiodactylia and non-matrine
carnivores. In birds, there were differences between taxa for PCV/HCT, for examples between otrders Anseriformes and Gal-
liformes but none for the blood concentration of hemoglobin. There marked differences between mammalian and avian taxa
for both erythrocytes concentration and MCV. Allometric relations are observed for PCV/HCT, blood concentration of
hemoglobin, erythrocyte concentration and MCV across both birds and mammals. However, allomettic relationships for
PCV/HCT and MCV are seen in only some but not other mammalian and avian taxa.

Introduction

Both the overall packed cell volume/hematocrit (PCV/HCT)
and the blood concentration of hemoglobin are reported to be
identical between class Mammalia and Aves (Hawley et al., 1991).
This suggests a tight level of control for these hematological
parameters. However, what is not known is whether there are
differences for hematological parameters for taxa within classes
Mammalia and Aves. This is examined in the present study with data
from a large sample size of species (357 mammalian and 323 avian
species). Moreover, data from livestock, poultry and companion
animals is excluded from the analyses as domestication/selective
breeding may have had effects on these parameters.

In addition, negative allometric relationships for both PCV/HCT
and blood concentrations of hemoglobin have been previously
reported for mammals [1] and for birds [2]. This is consistent with
a relationship between basal metabolic rate being proportional to
the body weight to the power two thirds (reviewed: [3]). Metabolic
rate, and hence a physiological parameter such as erythrocyte
size, scales with body weight follow either a 2/3 or % power
relationship (discussed e.g. [4-6]). Erythrocyte size has been used
as a proxy for somatic cell size 7] and it correlates well with the cell
size of other tissues in passerine birds together with amphibians;
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calculated both with and without phylogenic correction [8]. In
contrast, erythrocyte volume does not correlate well with the cell
size of other tissues either uniformly with different tissues or to
the same extent (accounting for less than 80% of the variance) in
mammals [8].

What is not clear is whether the relationships between
hematological parameters and log, - body weight are real reflecting
an allometric relationship and the reduced needs for energy in
larger animals or represents an artifact of species included in
the analysis and the inclusion of domesticated animals in the
analyses. The present study re-examines the relationship between
hematological parameters and body weight in mammals and birds
employing a large sample size of species (357 mammalian and
323 avian species) but with domestic animals excluded from the
analyses.

Materials and Methods

Databases

A series of databases were assembled for hematological
parameters using the published or calculated mean for the
species based on rigorous and systematic series of searches of
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the literature. The databases for hematological parameters are
shown for the following: mammals (Supplementary Table A) and
birds [9]. For birds, information on body weights was from [10]
while for mammals, these were was predominantly from Animal
Diversity Web.

Analyses

Data were analyzed by taxonomic groups based on the following
for birds [11-14] and for mammals [15, 16]. Howevet, for the
latter, it should be noted that recent studies support the grouping
Lanrasiathera but do not support the Ewuarchontoglires encompassing
the Glires (todents/lagomotphs) and Euarchonta (including
primates and tree shrews)|17]. Moreover, while the Cezacea (marine
mammals such a whales and dolphins) ate generally viewed as a
branch of the Artiodactylans |14, 18], the Artiodactyla and Cetacea
will be considered separately in the present study due to ecological,
size and other differences.

Statistics

Data were analyzed by taxa using one-way analysis of variance,
with mean separated by Tukey’s range test or, when comparisons
are limited to between two taxa, by Student’s t test. The relationship
between hematological parameters and log,, body weights were
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compared by linear regression for mammals and birds.

Results

Table 1 compatres hematological parameters in mammals and
birds across multiple species. There were no differences between
either the mean packed cell volume (PCV)/hematoctit (HCT)
or hemoglobin concentrations between mammals and birds.
Similarly, thete wete no differences PCV/HCT or hemoglobin
concentrations between marsupial and placental mammals (Table

2).

Table 2 summarizes hematological parameters in mammalian
taxa (where there were sufficient number of species for adequate
analyses. There were marked differences between mammals and
birds in erythrocyte concentration and mean erythrocyte cell or
corpuscular volume (MCV). The concentration of erythrocytes
was 00.2% lower in birds (p<0.001) than mammals (Table 1).
In contrast, erythrocytes are much, 57.6%, smaller (p<0.001)
in mammals than birds (Table 1) with a concomitant, 56.1 %,
reduction (p<<0.001) in hemoglobin content. Comparing placental
to marsupial mammals, there was a small (18.1 %) elevation
(p<0.001) in the erythrocyte concentration in the former (Table
3).

Table 1. Comparison between hematological parameters between mammals and birds [Mean * (number of species n=)
S.E.M.].

Parameter

Class Mammalia

Class Aves

PCV/Hematoctit (%)

44.8 + (357) 0.38

447 + (323) 0.32

Hemoglobin concentration (g dL)

14.9 + (317) 0.16

15.1 £ (231) 0.18

Erythrocyte concentration (# x 10° uL.™?)

7.31 £ (315) 0.17*

2.92 + (256) 0.05

MCV (fL)

68.4 + (305) 1.77°

161.5 + (249) 2.7

~b Different supersctipt indicates difference (p<0.01) by Students t-test

Table 2. Comparison between hematological parameters between major mammalian taxa [Mean * (number of species n=)

S.E.M.].

Taxon

PCV/HCT (%)

Hemoglobin
(gdLY

Erythrocyte conc. (# X 106 uL™)

MCYV (fL)

Sub-class Marsupialia

448 + (61) 0.7

15.0 % (60) 0.3

6.37 + (55) 0.20°

73.4 + (55) 2.2

Infra-class Placentalia

44.9 + (293) 0.4

14.8 + (251) 0.2

7.52 + (258) 0.19

68.0 + (248) 2.05

Within the Placentalia
Afrotheria 35.5 + (6) 2.3 10.8 £ (6) 1.2 3.55 * (6) 0.27° 107.1 £+ (6) 9.6"
Xenarthra 37.9 + (8)1.8* 14.0 + (6) 1.4° 3.17 £ (8) 0.22¢ 123.1 £ (8) 7.6
Laurasiatheria 459 £ (218) 0.5 | 15.3 £ (183) 0.2° 7.93 £ (183) 0.24° 68.7 £ (177) 2.6
Primates 443 + (19) 0.7° 14.4 £ (16) 0.3 7.22 + (18) 0.64° 69.3 * (18) 2.8*
Glires 43.0 £ (40) 0.9° 13.6 * (40) 0.4° 7.61 + (43) 0.41° 63.4 + (39) 3.2¢

Within the Laurasiatheria

Soricomorpha 457 % (T) 2.9° 16.1 % (7) 0.8 10.7 % (6) 1.68" 44.8 + (6) 4.7°
Chiroptera 556+ (36) 0.9 | 158+ (7)1.0 9.20 + (8) 0.37° 55.1 + (8) 2.5
Perissodactyla 391+ (14) 1.3* | 14.0 % (10) 0.6 7.39 + (10) 0.53® 57.3 % (10) 3.7
Carnivora 447+ (69) 0.8 | 155 % (66) 0.4 7.04 + (70) 0.24° 72.0 + (69) 4.4°

Cetoartio-dactylia

44.6 + (86) 0.7

15.3 + (88) 0.3

8.54 + (81) 0.43

63.9 + (80) 4.0

¥ Glires = Rodentia and Lagomorpha
& Carnivora excluding Pinnipedia (matine carnivores) < Different superscript indicates difference (p<0.01)
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Within placental mammals, PCV/HCT ate similar in the taxa:
Lanrasiatheria, Primates and Glires but are 21.0 % higher than
those in the Afrotheria and Xenarthra (Table 2). Moreover, the
blood concentration of hemoglobin are similar in the taxa:
Launrasiatheria, Primates, Glires and Xenarthra but 24.6 % lower
than in the Afrotheria (Table 3). There were fewer (55.1%)
(p<0.001) and larger erythrocytes (71.4%)(p<<0.001) in the taxa:
Afrotheria and Xenarthra than in Laurasiatheria, Primates and Glires
(Table 3). Within the Lanrasiatheria, PCV/HCT was highest
in the Order Chirgptera and lowest in the Order Perissodactyla
(Table 2). Moreover, PCV/HCT were higher the marine taxa —
Cetacea and Pinnipedia than respectively the Artiodactylia and the
Carnivora excluding marine taxa. The only differences in the blood
hemoglobin concentration within Laurasiatherian taxa were the
higher concentrations in the marine taxa — Cetacea and Pinnipedia
than respectively the Artiodactylia and the Carnivora.

There were marked differences between mammalian taxa in
erythrocyte number per unit blood volume and MCV (Table 2).
Some of these such as the differences in MCV between Afrotheria
plus Xenarthra and Glires plus Primates plus Lanrasiatheria might
be explicable by differences in body weight. However, if log,
body weight were critically, the lack of differences between MCV
between Glires and Lanrasiatheria would be surprising given large
difference in log, body weight [Glires - 2.49 £ SE.M. 0.22 and
Lanrasiatheria 4.84 + 0.065]. Moteover, the MCV was markedly
higher (p<0.001) in the marine taxa — Cefacea and Pinnipedia than
the Artiodactylia and the Carnivora by respectively 2.56 and 2.28
fold (Table 2). In view of the taxa diffetences in both PCV/
HCT and hemoglobin concentrations, the mean corpuscular
hemoglobin concentration (MCHC) was calculated. There were
few differences in the MCHC between mammalian taxa except
that the MCHC were lower (p < 0.01) in Primates [32.8 + (16) 0.3
gdL "] and Glires [31.6 £ (40) 0.6 g dL"] than in Laurasiatheria [34.6
+ (176) 0.3 g dL"] and higher (p < 0.001) Pinnipedia [38.5 £ (12)
1.54 g dL'] than in non-matine Carnivora [33.3 £ (52) 0.3 g dL'].

In contrast, the absence of differences in PCV/HCT and blood
hemoglobin concentrations between mammals and birds, there
were differences in PCV/HCT but not in blood hemoglobin
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concentrations in avian taxa (shown in Table 3). PCV/HCT
was higher in the Order Anuseriformes than in Order Galliformes
(p<0.05), in the Order Charadriiformes together with “Landbird
assemblage” than in the Gaviformes/ Guiformes Waterbird radiation
(p<0.05) and in the Australaves than in Afroaves (p<0.001). There
were also marked differences in erythrocyte number, volume
and size with, for instance, higher MCV and erythrocyte area
in Gaviformes/ Guiformes Watetbitd radiaton than in either the
“Landbird assemblage” species or the Order Charadritformes. The
MCV and erythrocyte areas were respectively 32.6 and 43.8 %
greater (p<0.001) in Palaeognathae than in Neognathae avian species
(Table 3). There were a few differences in the MCHC between
avian taxa in the Nevaves with MCHC greater in birds of the
“Landbird assemblage” [35.1 £ (n=110) SE.M 0.8 g dL"] than
in the order Charadriiformes [30.5 * (16) 0.7] (p<0.05) and in the
Afroaves [38.6 £ (50) 1.4 g dL'] than the Australaves [32.1 £ (60)
0.5 g dL"] (p<0.01).

There were negative (allometric) trelationships between PCV/
HCT, erythrocyte concentration and MCV versus log,, body
weight in both birds and mammals (Table 4). In addition, there
wete negative relationships between hemoglobin concentrations
and erythrocyte area versus log,, body weight in birds. The
positive relationship between blood hemoglobin concentrations
versus log,  body weight in mammals (Table 4) may reflect the taxa
differences in blood hemoglobin concentrations (Table 2). While
no allomettic relationship for PCV/HCT was seen in marsupial
mammals (adjusted R* -0.006; p = 0.435), there is some allometric
relationship in placental mammals (adjusted R* 0.057; p = 1.97E-
5)(Table 5). Moteovet, allometric relationships for PCV/HCT are
observed in some mammalian taxa (such as the orders Chirgptera
and Primates) but not others including Rodentia and Perissodactylia
(Table 5). The relationship between erythrocyte size and log,,
body weight was present when analyzed within taxa, for instance,
in the orders Cefacea, Perissodactylia, Rodentia and Primates together
the Pinnipedia (Table 6). No allometric relationship was observed
in Otder Carnivora excluding the Pinnipedia (marine carnivores)

and both Chiroptera and Artiodactylia (Table 6).

Strong allometric relationships were observed for erythrocyte size

Table 3. Compatison between hematological parameters between marine/diving with related taxa in mammals and birds
[Mean * (number of species n=) S.E.M.].

Taxon PCV/HCT (%)

Hemoglobin
(g dL7)

MCV
(L)

Erythrocyte conc. (#
X 10° pLY)

Within Cetoartiodactylia

Attisdactyla 43.6 + (66) 0.8

14.9 £ (65) 0.3*

9.73 + (65) 0.44° 48.6 + (62) 1.9°

Cetacea 48.6 £ (19) 0.8

16.7 + (22) 0.6"

3.97 + (17) 0.20¢ 124.3 + (16) 7.1°

Within Carnivora

TLand Carnivores® 42.5 £ (55) 0.67*

141 + (51) 0.3

7.73 + (54) 0.22° 57.0 + (53) 7.3°

Pinnipedia 52.8 + (14) 1.31°

20.3 + (14) 0.9

445 + (15) 0.25° 130.2 + (14) 10.5"

Within Gaviformes/ Guiformes/ Waterbird radiation

Taxa excluding Sphenisciformes 44.2 + (65) 0.56

14.7 + (40) 0.34

2.63 + (45) 0.07° 172.0 + (45) 3.7°

Sphenisciformes

452+ (9) 0.91

15.0 + (7) 1.13

1.90 £ (7) 0.12¢ 2431 + (7) 18.4°

& Carnivora excluding Pinnipedia (matine carnivores)
b.< Different supetscript indicates difference (p<0.01)
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Table 4. Comparison between hematological parameters between major avian taxa [Mean * (number of species n=)

S.E.M.].
Taxon PCV/HCT (%) Hemoglobin Erythrocyte con- MCV Erythrocyte Area
concen-tration centration (fL) (um?)
(g dL?) (# X 10° uL™)
Sub-class Paleggnathae | 42.6 £ (5) 3.0 15.7 £ (4) 2.6 1.90 £ (4) 0.12 215.0 £ (4) 8.3° 94.7 £ (6) 6.38

Sub-class Neggnathae

44.6 + 0.32 (319)

15.1 + (228) 0.2

2.94 + (249) 0.055

162.2 + (246) 2.6

66.0 + (356) 0.63*

Within Super-o

rder Galloanserae

Anseriformes 442 + (22) 1.2 13.9 £ (17) 0.28 2.72 £ (21) 0.09 161.0 = (21) 6.2° 68.1 + (44) 1.20
Galliformes excluding | 39.1 £ (15) 1.5 13.4 + (13) 0.52 2.86 + (13) 0.22 130.8 £ (12) 8.9* 67.2 = (356) 0.73
poultry

Within Super

~order Neoaves

Charadri-iformes

44.4 + (34) 0.77

13.9 + (16) 0.37

3.19 + (14) 0.16b

149.4 + (17) 5.9°

69.7 + (8) 2.75°

“Landbird assem-
blage”

45.3 * (148) 0.42

15.7 £ (110) 0.29

3.06 + (122) 0.09b

157.8 £ (122) 3.5

64.4 = (238) 0.76

Gaviformes/ Guiformes/
Watetbird radiation *

443 + (74) 0.50

14.8 + (47) 0.32

253 + (52) 0.07a

181.6 + (52) 5.3"

87.1 + (22) 4.43

Within “Landb

ird assemblage”

Afroaves®

42.8 + (74) 0.65°

16.0 % (50) 0.54

2.55 + (62) 0.09*

176.1 % (62) 4.8°

79.9 + (52) 1.09

Australavest

47.9 + (74) 0.68"

15.5 + (70) 0.26

3.58 + (60) 0.10°

138.8 + (60) 3.7°

60.0 + (186) 0.63

2 Procellariformes, Sphenisciformes, Ciconiformes and Pelecaniformes (based e.g. Tree of Life).

b Different superscript indicates difference (p<0.01).

# Accipitriformes, Coraciiformes, Strigiformes and Trogoniformes.

* Falcontformes, Passeriformes and Psittaciformes.

(area and MCV) in some avian taxa such as Columbiformes and to a
less extent Galliformes (Table 7). There is no relationship between
erythrocyte size and log,, body weight in some avian taxa such as
the carnivorous Aeipitriformes (Table 7).

Discussion

There was no difference between the overall PCV/HCT between
the Classes Mammalia and Aves (Table 1). This is identical to a
previous report [19]. The mean PCV/HCT in birds was 44.7%
(Table 1). This broadly agrees with a previous mega-analysis in
birds [2] that reported a PCV/HCT of 46.3 % across about 100
avian species, principally passeriform species of birds. In contrast
to the lack of differences between PCV/HCT in birds and
mammals, there were differences between taxa within both the
Classes Mammalia and Aves. For instance, PCV/HCT was lower
in the Afrotheria and Xenarthra than in the other major taxa of
placental mammals, namely Glires, Enarchontoglires ot Supraprimates
(Primates) plus Laurasiatheria. Within the Lanrasiatheria, PCV/
HCT was highest in the order Chirgptera and lowest in the order
Perissodactylia. The oxygen needs for flight by bats might account
for the high PCV/HCT. Howevet, if the high HCT in bats (Table
2) is related to the oxygen requirements of flight, a differences
between PCV/HCT in birds and mammals would be expected.
No such difference for PCV/HCT is observed (Table 1). The
PCV/HCT was greater in marine mammals, ordetr Cetacea (whales
and dolphins) and clade Pinnipedia (seals, sea-lions and walruses)
than in related taxa respectively Artiodactylia |18] and non-marine
Carnivora. 'This elevated PCV/HCT in matine mammals may
again be accounted for by the energetic/oxygen needs of these
large marine mammals. However, there was no such difference

between the marine/diving birds. The magnitude of the
differences in PCV/HCT in mammalian taxa [35.5 % (Afrotheria)
to 55.6 % (Chirgptera)] was greater than that for avian taxa [39.1 %
(Galliformes) to 41.9 % (Australaves)].

The blood concentrations of hemoglobin reported in the present
communication (Table 1)(mammals - 14.9 g dL! and birds - 15.1
g dL'") were somewhat higher than those reported previously
[20]; viz. mammals 12.9 g dL! and birds 13.1 g dL-". There are
not difference between the overall blood concentrations of
hemoglobin between the Classes Mammalia and Aves (Table 1)
as has been previously observed [19]. Similarly, no differences
in blood concentrations of hemoglobin were observed between
avian taxa and for predominantly for mammalian taxa (Tables
2 and 4). The exceptions were the low blood concentrations of
hemoglobin in Afrotheria and the higher blood concentrations of
hemoglobin in in marine mammals, viz. order Cefacea and clade
Pinnipedia (Table 3). Elevated blood concentrations of hemoglobin
have been noted in diving animals [21] but they were no observed
in avian marine birds in the Otder Sphenisciformes (penguins). It
is interesting that there were more difference between taxa for
PCV/HCT than for blood concentrations of hemoglobin. For
instance, while the PCV/HCT was 21.1 % higher in the Order
Chiroptera than in the Super -order Laurasiatheria in general, there
was no difference in the blood concentrations of hemoglobin
(Table 2). In contrast comparing marine mammals with related
taxa, the changes in PCV/HCT and blood concentrations of
hemoglobin are broadly similar (Table 3). Similarly, artic species
of mammals have elevated blood concentrations of hemoglobin
size [22].

Scanes CG (2016) Allometric and Phylogenic Comparisons of Hematological Parameters between and within Birds and Mammals. I/ ] Vet Health Sci Res. 4(5), 123-129.
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Adjusted R*| _ .

(observations) P= Y intercept | Slope
PCV/HCT versus Log, B. Wt.
Mammalia | 0.047 (359) 0.000 48.9 -1.055
Aves 0.148 (315) 1.43E" 52 -2.711
Hemoglobin concentration versus Log, B. Wt.
Mammalia |0.016 (319) 0.014 13.76 0.276
Aves 0.021 (222) 0.017 16.46 -0.504
Erythrocyte concentration and Log, A B. Wt.
Mammalia |0.029 (317) 0.001 8.79 -0.382
Aves 0.414 (240) 1.15E* 4.69 -0.664
MCV and Log / B. Wt.
Mammalia |0.122 (308) 1.75E1 37.2 8.12
Aves 0.289 (241) 1.10E™" 99.1 23.7
Erythrocyte area and Log, A B. Wt.
Aves | 0.397 (530) | 3.50E 64.4 17.51

Rows where the regression was significant (p<<0.05) are bolded.

Table 6. PCV/HCT

Table 5. Relationships between erythrocyte parameters and log,  body weight.

Adjusted R* (ob- | p = Y intercept | Slope
servations)

Otrder Chiroptera 0.294 (36) 0.000 |61.2 -4

Otder Perissodactylia -0.034 (14) 0.463

Within taxon Cefoartiodactylia

Order Artiodactylia excluding Cetacea -0.007 0.47

Cetacea (whales and dolphins) -0.059 0.984

Within Carnivora

Order Carnivora excluding Pinnipedia | 0.063 (55) 0.036 |35.3 1.7

(marine carnivores)

Clade Pinnipedia -0.035(14) 0.471

Otder Rodentia 0.041 (40) 0.111

Order Primates 0.355 (19) 0.001 |53.3 -2.8

Rows where the regression was significant (p<<0.05) are bolded.

Both HCT/PCV and blood hemoglobin are related to log body
weight in birds and mammals (Table 6). This is similar to the
relationship reported by Bishop and Butler [2] who established
a relationship between HCT and log body weight in birds
[Hct=61Mb20.07£0.01, R*=0.31, P<0.001]. While it has been
argued that hematocrit and blood concentration of hemoglobin
or “oxygen-carrying capacity of the blood is highly conserved in birds and
mammals” [19], the present analyses lend support the conservation
of the same specific set-point for hematocrit and blood
concentration of hemoglobin in birds and mammals.

Erythrocytes are larger and less numerous in birds than in
mammals (Table 1). This is similar to previous reports [19].
Moreover, erythrocyte size is related to log body weight (Table
5, 7, 8). Although erythrocyte size has been used as a proxy for
somatic cell size [7], the difference in erythrocyte size between
birds and mammals might be assumed to reflect at least in part the

volume of a nucleus in avian erythrocytes. In fish, the log nucleus
area was strongly linearly related to log erythrocyte area [7]. The
present strong link between erythrocyte size and log body weight
in birds are consistent with previous reports. There is a strong
positive correlation between log erythrocyte size (area) and log
genome size in birds as in mammals, amphibians and reptiles [23-
26]. Moreover, genome size is positively correlated with log body
weight in birds [27].

It might be argued that differences in PCV/HCT and othet
hematological parameters in mammalian and avian taxa reflect an
artifact of sampling of large versus small animals and the allometic
telationship for PCV/HCT and MCV (Tables 5-8). It is argued
that not only ate there some taxonomic differences in PCV/HCT
and other hematological parameters in the Classes Mammalia and
Aves but also in the relationship between PCV/HCT with log, |
body weight. For instance while there is an overall allometric

Scanes CG (2016) Allometric and Phylogenic Comparisons of Hematological Parameters between and within Birds and Mammals. I/ ] Vet Health Sci Res. 4(5), 123-129.
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Table 7. Relationships between MCV and log,  body weight in mammalian taxa.

Taxa Adjusted R? p= Y intercept | Slope
(observations)
Class Mammalia
Infra-class Marsupialia 0.217 (55) 0.000 29.2 13.2
Infra-class Placentalia 0.134 (253) 1.22E* 33.7 8.5
Otder Chiroptera -0.030 (8) 0.407
Otrder Perissodactylia 0.414 (10) 0.027 10 9.2
Otder Carnivora
Otder Carnivora excluding 0.009 (53) 0.228
Pinnipedia (marine carnivores)
Clade Pinnipedia 0.455 (14) 0.005 -192 58.6
Taxon Cetoartiodactylia
Order Artiodactylia (excluding -0.016 (63) 0.895
Cetacea)
Otrder Cetacea 0.581 (16) 0.027 10 9.2
Rodentia 0.448 (34) 8.98E* 24.8 15.6
Primates 0.143 (24) 0.035 49.5 6.9

4 Excluding Orders where n < 8.
Rows where the regression was significant (p<<0.05) are bolded.

Table 8. Relationships between MCV and erythrocyte size (area) and log, body weight in avian taxa.

Taxa Adjusted R? p = | Yintercept | Slope
(observations)
Accipitriformes MCV -0.016 (34) 0.493
Cell area -0.013(50) 0.551
Anseriformes MCV -0.031 (19) 0.506
Cell area 0.130 (32) 0.024 56.2 17.2
Charadriiformes MCV 0.022 (15) 0.272
Cell area -0.006 (22) 0.36
Columbiformes MCV 0.430 (28) 0.024 76.3 27.6
Cell area 0.288 (28) 0.002 62.4 15.7
Galliformes MCV 0.496 (16) 0.002 -19.7 55.8
Cell area 0.149 (26) 0.029 47.6 17.2
Passeriformes MCV -0.017 (52) 0.732
Cell area 0.045 (168) 0.003 77.4 6.64
Psittaciformes MCV 0.031 (8) 0.299
Cell area 0.113 (48) 0.001 66.4 13.6
Strigiformes MCV 0.078 (23) 0.146 61.4 42.9
Cell area 0.186 (23) 0.023 51.6 28.4

4 Excluding Otders where n < 8
Rows where the regression was significant (p<0.05) are bolded.
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relationship PCV/HCT in mammals (Table 5), it is only seen in
some mammalian taxa (Chirgptera and Primates) but not others
(Perissodactylia, Pinnipedia and Rodentia) (Table 6). Conversely there
is an overall allometric relationship for MCV in both mammals
and birds (Table 5), it is only seen in some mammalian taxa
(Chiroptera and Primates) but not others (Perissodactylia, Pinnipedia
and Rodentia) (Table 6).
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