ORNIS SVECICA 11:147-154, 2001

https://doi.org/10.34080/0s.v11.22853

Weights of yolk body and hatchling in relation to the egg weight in

the Treecreeper Certhia familiaris

ANDERS ENEMAR

The weights of fresh eggs, yolk bodies, and hatchlings
weremeasured duringtheperiod 1998-2000inaTreecreep-
er Certhia familiaris population in a deciduous forest in
south-western Sweden. Theweight of thehard-boiled yolk
body was positively and significantly correlated with the
fresh egg weight among and within clutches. The same
significantinter- andintra-clutchrelationswereal sofound
between eggs and young nestlings (average age 12 hours)
or fresh hatchlings, both with regression coefficients of a
magnitude surpassing those of other investigated passer-
ine species. The proportion of yolk weight tended to
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decrease with increasing egg weight, whereas the propor-
tional weight of thehatchlingsincreased, showing asignif-
icant linear regression upon egg weight. The pronounced
weight increase of hatchlings from heavier eggs strongly
suggests a possible adaptive significance of the likewise
pronounced intra-clutch egg weight hierarchy in the
Treecreeper population studied.
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Introduction

The size and weight of eggs vary considerably
between and within clutches in the Treecreeper
Certhia familiaris. The eggs increase in weight in
the laying sequence. This weight hierarchy was
considered adaptive presupposing that the larger
eggs give rise to larger or heavier hatchlings (Ene-
mar 1997). Such arelationin all probability applies
totheTreecreeper, asapositive egg/hatchling corre-
lation has been demonstrated, albeit with varying
accuracy, in al of the fourteen other investigated
passerine species (for references, see Discussion).
M ost resultsarebased on comparisonsamong clutch-
es, whereas information on the egg/hatchling rela-
tionwithin clutchesisscarceor non-existent. Knowl-
edge of the latter relation is crucial for the interpre-
tation of the significance of the intra-clutch egg
weight hierarchy and wasthereforeincluded in this
study, together with estimationsof theegg/hatchling
relations among clutches.

Opinionsdiffer regardingtowhat extent theweight
variation reflects a corresponding variation in the
quality and composition of the egg. It has been
demonstrated in a few species that the weight in-

crease is mainly due to inclusion of more water
(Bryant 1978, Ojanen 1983b, Clarkson 1984, Ban-
croft 1985) which may apply aso to the hatchling
(Clarkson 1984). Asamatter of fact, there seemsto
be no consistent pattern in the relation between egg
size and egg composition among passerines (Wil-
liams 1994). Thus, this study also focused on the
relation between the weights of the egg and itsyolk
body, although the amount of yolk with its lipids
provides only a coarse measure of the egg quality.
However, aheavier hatchling may retain more yolk
as areserve (e.g. Bryant 1978, Rofstad & Sandvik
1985), whichindicatesat |east one possible effect of
theyolk massvariation to be considered when inter-
preting the meaning of the intra-clutch egg weight
hierarchy

M ethods

Hatchling weights of the Treecreeper were recorded
during the springs of 1998-2000 in the Gunnebo
recreational grounds outsidethetown of MéIndal in
south-western Sweden. Theinvestigated population

147


https://doi.org/10.34080/os.v11.22853

breedsinartificial nest pockets(cf. Enemar 1992). A
small sample of fresh eggs was collected in spring
2000 for estimation of the yolk weights.

Theoccupied pocketswereinspected daily, most-
ly before noon, during the laying period to mark the
newly laid eggs according to their laying order and
to weigh them with the aid of a portable electronic
balance (Bonso model-337) to the nearest 0.01 g.
The nest visits were resumed during the days of
hatching to weigh the hatchlings. Some nests were
inspected several times a day to increase the pros-
pect of discovering a single new hatchling, whose
origin could be traced among the eggs. In order to
evaluatethe significance of agedifferencesbetween
the eggs and between the hatchlings when weighed,
the daily weight change of some eggs was recorded
beforethestart of incubation. Theweight increase of
afew hatchlingswasfollowed during thefirst oneor
two days after hatching.

In order to study the weight relation between yolk
and egg within clutches, two of the last laid eggs
were taken from six nests before the beginning of
full incubation, i.e. when the swelling of the yolk
bodies had not yet started (cf. Enemar 1995). To
increase the number of egg pairs, a six-egg clutch
was used which was deserted immediately after
laying. The two heaviest and lightest eggs were se-
lected as pairs to be included in the analysis. (The
number of collected eggs had to be kept at a mini-
mum to avoid too heavy atoll on the reproductive
output of the sparse population under study.) The
eggs were boiled hard to facilitate a precise separa-
tion and handling of the yolk bodies which were
weighed ontheabove-mentioned balance(cf. Muma
& Ankney 1987). In order to be able to use the
obtained measurements for investigating the varia-
tion pattern of the yolk mass in relation to the egg
mass, it was presumed that the hard-boiled yolk
bodies had all lost in weight in proportion to their
fresh weights.

The statistical tests used are two-tailed: the para-
metrictwo-samplet-testsand regression (Bonnier &
Tedin 1940), and thet-test for matched pairs(Fowler
& Cohen, printing year lacking).

Results

The weight loss of eggs during the laying period

Theweight loss of thefirst three eggsfrom clutches
of five and six eggswas slightly more than one half
per cent during thefirst day after laying (mean 0.64
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+0.54 % (S.D.), n = 40). This corresponds to only
0.008 g of the mean weight of afresh egg (1.26
0.10 g, n=133 (Enemar 1997)), which may on aver-
age reduce the last figure of the weight measure-
ments by about one unit only. Therefore the weights
of the one day old eggs have been included in the
analyses without adjustments, in the few instances
(n=7) whenthelaying start wasnot discovered until
two eggs were present in the nest, i.e. on the second

day of laying.

Theinitial increase of hatchling weight

Theweight changeof chicksthat had hatched during
the same day or the preceding night was followed
during their first day as hatchlings. Fourteen young
were checked over atotal of 23 periods|asting from
four to ninehours. Theweight increase per hour was
calculated, resulting in an overall mean of 0.023 +
0.009 g (S.D.) (n=23). This figure was used when
deriving the chick weight at the moment of hatching
in cases when the weighing occurred several hours
later.

Hatchling weight in relation to egg weight

All hatchlings of 39 clutches were weighed within
24 hours after hatching (average age 12 hours). A
positive correlation was found between the clutch
means of the hatchling weight and the egg weight
(unhatched eggs excluded) (y =- 0.54 + 1.28x; r =
0.731; n=39; p < 0.001).

Seventeen eggsfrom 14 of these clutches hatched
during daytimeand withininspectionintervalsof 12
hoursor less. Inthese casesit could beestablished to
which egg the hatchling belonged. The age of the
hatchling was considered to be, on average, half of
theinterval between the inspections when hatching
occurred. The weight was reduced accordingly to
correspond to that at the hatching moment. The
highly significant and positive correlation between
the weights of these hatchlings and their eggs is
presented in the diagram in Figure 1.

One chick from each of four clutches had just
hatched with part of theegg-shell till attachedtothe
body or left quite closewhen the nest wasinspected.
The weights (g) of these eggs and fresh hatchlings
were as follows (hatchling first): 0.80/1.15, 0.86/
1.21, 0.87/1.24 and 1.02/1.30. Also in this very
restricted data set, wasthe rel ation between egg and
hatchling significant and positive (r =0.95; n=4; p
=0.05).

The conclusion drawn from these analysesisthat
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Figure 1. The relation between the weights of hatchling and
egg. The hatchlings were weighed within 12 hours from
hatching and the weights were adjusted to correspond to that
of themoment of hatching using the mean weight increase per
hour (see text).

Diagram som visar sambandet mellan vikterna for nykl&ckt
unge (lodrata axeln) och dess agg (vagrata axeln). Detyngre
aggenklacker framtyngreungar. Allaungar har vagtsinom12
timmar efter klackningen. Med hjalp av den kanda medelvikt-
Okningen per timme for en unge under forsta dygnet har dess
vikt i klackningsdgonblicket raknats fram.

heavier eggs produce heavier hatchlings at |east
whenasampleof eggsfromdifferent clutchesisana
lysed. A crucia question iswhether thisisalso true
for the egg/hatchling relation within clutches. This
hasbeen tested using intra-clutch pairsof hatchlings
from identified eggs. Such pairs scarcely occurred
among the 39 investigated clutches. Nine cases
could befound with unequa intra-pair egg weights.
Fivepairshadthesameinterval, varyingfrom5to 24
hours, between the last inspection of theegg and the
first inspection of its hatchling. In order to increase
the number of pairs, another four pairswere accept-
ed despite the unequal inspection intervals of the
siblings, varying from 3 to 12 hours. Thus, all sib-
lingswerevery likely of different ageswhenweighed,
but because of the many protracted intervals that
included both day and night with their differing
growthrates, no adjustmentsof thehatchlingweights
were made. A statistical test for matched pairsindi-
cated that the heavier egg produces a heavier hatch-
ling also within clutches (t-test: t = 2.48; df =8; p<
0.05).

Yolk weight in relation to egg weight

Theweights of 16 hard-boiled yolk bodies are plot-
ted against their fresh egg weightsin the diagram of
Figure2. A positiveand significant rel ation between
the yolk and egg weights is evident. The egg pairs
from the same clutch are indicated by identical
lettersinthediagram. Theresult of atest for matched
pairsis that heavier eggs also contain heavier yolk
bodies within clutches (t-test: t = 5.00; df = 7; p <
0.01).

Discussion

The weight loss of the fresh egg

The declining egg weight observed during the first
day after laying hasbeen estimatedinasmall number
of passerine species. The percentage values are al
close to the weight loss of 0.64% shown by the
Treecreeper egg: Hirundo rustica 0.4%, Turdus mi-
gratorius and Quiscalus quiscula 0.2% (Manning
1979), Ficedula hypoleuca 0.2-0.5% (Kern et al.
1992) and Troglodytesaedon approx. 0.5% (Styrsky
et a. 1999). The only exception is Parus caeruleus
with a mean weight loss of only 0.0008 g (0.07%)
(Nilsson & Svensson 1993). This significant differ-
ence might be due to the habit of this species of
keeping the eggs carefully covered with insulating
nest material, which may reduce the water evapora-
tionratefromtheeggswhenthefemal eisaway from
the nest.

Thedaily weight loss of the eggsincreasesduring
the laying period, probably due to the successive

0.32 y=0.06+0.17x Y
r=0.80
p<0.001 xy

Yotk weight, g
o
i
@
o
o

T T T 1
1.20 1.30 1.40 1.5€

Eoa weiaht. ¢

Figure 2. The relation between the weight of the hard-boiled
yolk and the weight of the fresh egg. Identical |ettersindicate
pairs of eggs from the same clutch.

Diagram som visar sambandet mellan aggets (horisontell
axel) och dess gulas (vertikal axel) vikt. Som synes har de
tyngre &ggen ocksa en tyngre gula. Diagrammet visar tva &gg
frén varje kull vilka betcknas med samma bokstav.
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increaseinincubation attentiveness. Manning (1982)
found a mean decrease in weight during the whole
laying period of 0.9+0.08% for seven passerine
species. The corresponding figure, calculated from
16 clutches of the Treecreeper, is1.8+1.9% (n=57).
The comparisons with other species thus indicate
that the Treecreeper eggs suffer the greatest weight
(water) lossduring the days before the beginning of
incubation. The explanation might be (1) that the
eggs are small and of the same size as those of P.
caeruleus, i.e. with arelatively larger surface area
than those of the other speciesreferred to above, and
(2) that the clutchisleft practically uncovered when
the female bird is out.

The weight relation between egg and hatchling

Therelation between theweight of thefresh egg and
itshatchling hasbeen studiedin at least 15 passerine
species including the Treecreeper. The parameters
used are weight or volume of the egg, and weight or
size of the hatchling. However, sincethe egg weight
and volume are strongly correlated (Enemar 1997,
with references) as are hatchling weight and size
(e.g. Richter 1984, Rofstad & Sandvik 1987, Ma-
grath 1992, Ward 1995), the choice of parameter has
no significant impact on the calculations. It should
be remembered, however, that larger eggs may give
rise to heavier chicks due to a large yolk reserve
rather thanbeing structurally larger (Williams1994).
The studies differ as regards the amount and preci-
sion of presented data, and the analyses are based
either on the weights of individual eggs and hatch-
lings within and among clutches or on the mean
values of clutches. As it is troublesome to obtain
enough datafrom hatchlingsby following the hatch-
ing processclosely inthefield, sometimesthehatch-
ing of eggsbroodedinanincubator hasbeen studied.
According to the results of these investigations, a
positive relation between the weight or size of the
passerineegg and thehatchling hasbeenreportedfor
Parus major (Schifferli 1973), Quiscalus quiscula
(Howe1976), Iridoprocnebicolor (DeSteven 1978),
Molothrus ater (Nolan & Thompson 1978), Deli-
chon urbica (Bryant 1978), Pica pica (Clarkson
1984), Xanthocephalus xanthocephalus (Richter
1984), Ficedula hypoleuca (Jéarvinen & Ylimaunu
1984), Corwvus corone (Rofstad & Sandvik 1985),
Empidonaxminimus(Briskie& Sealy 1990), Turdus
merula (Magrath 1992a), Parus caeruleus (Nilsson
& Svensson 1993), Hirundo rustica (Ward 1995)
and Troglodytes aedon (Styrsky et a. 1999).

To my knowledge, apart from the late (second)
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clutches of Troglodytes aedon, which showed no
correlation (Styrsky et a. 1999), no investigation
has reported alack of correlation between egg and
hatchling weights. There seems, therefore, to be a
general rule among passerine species that larger
eggs give rise to heavier hatchlings. This holds at
least for comparisonsamong clutches, althoughitis
generally assumed, rightly or wrongly, that thisegg/
hatchling relation applies aso within clutches, as
shown above for the Treecreeper.

The adaptive significance of the egg size and its
variation within and among clutches is still under
debate (e.g. Nilsson & Svensson 1993, Stoleson &
Bessinger 1995, Styrsky et al. 1999). Asfar as the
intra-clutch variation is concerned, the egg weights
normally increase in the laying sequence of the
Treecreeper (Enemar 1997). Astheincubation often
starts before clutch completion with asynchronous
hatching asaconsequence, it followsthat thelargest
eggs hatch last and that the hatchlings are heavier
compared to the hatching weight of the siblings. In
seven investigated clutches the mean weight of the
last chick was 0.90 + 0.06 g on the day of hatching,
which was significantly less than the mean weight,
1.17 + 0.13 g, of the earlier hatched siblings (t-test:
t = 6.08; df = 6; p < 0.001). The hatching weight
“surplus’ of the last hatchlings has nevertheless
been assumed to enhance the prospects of survival
and therefore considered to be the selective force
resultingintheeggweight hierarchy within clutches
according to the “brood-survival“-hypothesis (cf.
e.g. Slagsvold et al. 1984). However, thisremainsto
be demonstrated in the Treecreeper.

Nilsson & Svensson (1993) remark that the slope
of theregression of nestling weight upon egg weight
is closeto onein Parus caeruleus (regression coef-
ficient b = 1.01). This means that every increasein
the egg mass results in the same increase in the
nestling mass. Their cal culationwasbased on clutch
means of eggs and nestlings aged 52 hours. In the
Treecreeper the b-values exceed onein all calcula-
tions. Itis1.21intheequationof Figurel, 1.28when
the regression is based on 39 clutch means with
mean nestling ageof 12 hours, and .42 for theabove
mentioned four chicks with hatching just finished.
This indicates that the weight of the hatchling in-
creases more than the egg weight, consequently
resulting in an increasing relative weight. The quo-
tient hatchling-weight/egg-weight, derived fromthe
datasampleinFigurel,issignificantly and positive-
ly correlated with the egg weight (y = 0.23 + 0.40x;
n=17;r=0.59; p<0.02).

Among the passerine species listed above, seven



regression coefficientsarereported (based on hatch-
ling weights), which are all clearly less than one,
ranging from 0.50 to 0.87. This indicates that the
larger eggs of the Treecreeper are supplied with
proportionally more nutrients to produce the most
pronounced hatchling weight hierarchy among the
investigated passerines.

The weight relation between the egg and its yolk
body

Evenif apositive correlation between theweights of
yolk and egg ishighly significant in the Treecreeper
(Figure 2), there is no relative increase of the yolk
body corresponding to that of the hatchling. The
proportion of the yolk weight probably decreases
with increasing egg weight. A test of the data pre-
sented in Figure 2 indicates a negative although
insignificant relation (r = - 0.39; n = 16; p < 0.2).
Availableinformationregarding other passerinespe-
ciesisdiversified, tosay theleast. A positiverelation
is found in Parus major (Schifferli 1973, Perrins
1996), with a negative trend of the relative yolk
weight (Ojanen 1983a). Positive correlations are
reported also for Delichon urbica (Bryant 1978),
Molothrusater (Ankney & Johnson 1985), Agelaius
phoeniceps (Muna& Ankney 1987), and Quiscalus
major, where the weight increase is said be due to
inclusion of more water (Bancroft 1985). Corvus
coroneisspecial inthat therelative yolk sac weight
increaseswitheggweight (Rofstad & Sandvik 1987).
No definite trends are found in Sturnus vulgaris
(Ricklefs 1977, 1984), Tyrannus tyrannus (Murphy
1986), Ficedula hypoleuca (Ojanen 1983a), and
Parus caeruleus (Kunz 1999). The relative yolk
weight decreases with increasing egg weight in
Swulgaris(Ricklefs1977) and F. hypoleuca (Ojanen
1983a).

Nevertheless, as demonstrated above, larger eggs
seem to give rise to heavier hatchlings generally in
passerines, but it does not follow that alarger yolk
body is necessary for the weight increase. Although
the yolk mass might be of decisive importance for
theamount of nutritivereserveintheyolk sac of the
hatchling, thetotal eggweight isthebest indicator of
theresources (calories, lipids, proteins) availableto
the embryo (Carey et al. 1980). Larger eggs with
their relatively smaller yolk bodies contain propor-
tionally more protein-rich albumen (Arnold 1992,
withreferences), which might further theembryonic
growth rate and/or weight increase. The proportion-
aly smaller yolk bodiesinthelarger eggsal someans

that more spaceisavailablefor the growing embryo.
Theserel ationshipsmay reasonably apply alsotothe
Treecreeper.

Concluding remarks

Asdocumented in aprevious study (Enemar 1997),
the size or weight of the Treecreeper eggsincreases
significantly fromfirsttolast eggintheclutch, rising
from96to0 104 %, onaverage, when sizeisexpressed
as a percentage of the clutch mean. It was hypothe-
sised that this tendency and ability of the femaleto
successively increase her investment in the egg is of
adaptive value from at least two aspects: 1. Under
favourable breeding conditions when incubation
starts before the clutch is complete and hatching
becomesasynchronous, thethen presumedincreased
weight of thelast hatchlingsincreasesthe prospects
of survival incompetitionwith theolder siblings(cf.
Howe 1976, Rydén 1978). 2. Under constraining
conditions, thementioned quality of thefemale may
enable her, at the expense of the successiveincrease
in egg size and the early incubation start, to go on
laying without gaps and to keep even thelast eggs of
asizeand quality to giveriseto viableand normally
fitand synchronously hatched chicks(Enemar 1997).
Moreover, Magrath (1992b) writesthat “the tenden-
cytolay relatively largeeggslaterintheclutchmight
be selected for in order to counter the effects of an
increasing risk of unfavourable conditions®.

This study confirms that the heavier eggs are of
higher quality, judging from their heavier yolk bod-
ies, and that they produce heavier hatchlings, also
proportionally, inthe Treecreeper. Thecomparative-
ly large span between the smallest and largest eggs
within clutches and the even larger span between
their hatchlings indicate that the intra-clutch egg
sizevariationisinstrumental inthebreeding strategy
of this double-brooded species. To savetime and be
able to produce severa broods, females regularly
start to incubate before the last egg is laid. This
selectsfor the evolution of adistinct egg size hierar-
chy in the Treecreeper. However, the survival and
fitnessof small and largeyoung early and latein the
hatching row remainto beinvestigated. Infact, there
are few studies that strongly support the view that
egg size and offspring fitness are positively related
in passerines (Williams 1994). It should aso be
remembered that there are other egg qualities of
survival value that are not related to size, among
them, for example, the concentration of maternal
antibodies (Kunz 1999).
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Sammanfattning

Sambandet mellan &ggets, aggulans och den ny-
klackta ungens vikt hos trédkryparen Certhia fami-
liaris.

Inledning

| en tidigare uppsats (Enemar 1997) visade jag hur
aggen i varje kull blir stérre och tyngre under varp-
ningen forlopp hos trédkryparen. Som regel &r de
badasist varptadggen kullensstorsta. Dabetydel sen
av detta forhalande diskuterades, forutsattes att de
tyngsta dggen ocksa gav upphov till de tyngsta
ungarna hos denna art. Eftersom de sista dggen i
regel ocksa klacks sist, skulle dess nykléckta ungar
stasig battrei konkurrensen med dealdrekullsysko-
nen, bl.a. darfor att de sista ungarna var forsedda
med en storre matsick i form av gula frén tiden i
&gget. Det fanns alltsd alla skal att ta reda pa om
dessa férmodade samband existerar i verkligheten.
Det gallde dainte baraatt utredaom detyngreaggen
klacker ut tyngre ungar utan &en om de tyngre
&ggen ocksd har en tyngre gula. Dessasporsmal har
nu utforskats med metoder och resultat som redovi-
sasi denna uppsats.

Metoder

Undersokningarna genomférdesi Gunnebo utanfor
Molndal pa det bestdnd av tradkrypare som dar
bygger sinabon i speciella hackningsfickor av tak-
papp (se Enemar 1992). Varpningen foljdes upp
genom dagliga besok, davarje nytt dgg vagdes med
en for fatbruk anpassad elektronisk vég, Aggen
forsigs med ett nummer motsvarandeplatseni varp-
foljden. For vissakullar vagdes de d dre &ggen flera
dagar under vérpperioden for att utréna hur stor
viktminskningen var per dygn.

Vid tiden for klackningen dterupptogs bokontrol -
lernafor att vagade nyklécktaungarna. Oftagjordes
fler besok dagligen i férhoppning om att endast en
nyklackt unge tillkommit efter foregdende inspek-
tion. Ungen kunde da skiljas ut frén ev. tidigare

klackta syskon, eftersom varje nykléckt och véagd
unge markts med fargpenna pa kroppen eller med
nagellack panagraklor. Fér en ensam nyklackt unge
kan man darmed avgdra frén vilket vagt dgg den
hérstammar. Faltarbetets mal var att erhdlla manga
sidanafall dar bade &ggetsoch dessnyklacktaunges
vikt kunde bestdmmas. Ett antal ungars viktékning
registrerades med timmars mellanrum det forsta
dygnet for att bestdmmaden genomsnittiligaviktok-
ningen per timme. Med hjélpav dettavérdekundeen
unges ungeférligaklackvikt beréknas &ven om vég-
ningen kraftigt forsenats i forhalande till klack-
ningsogonblicket.

For studiet av gulornas vikt insamlades tva agg
frén sex bon. Till dessafogades tva par &gg frén en
nyligen 6vergiven kull. Aggens vikt registrerades i
falt i samband med insamlandet. Efter det att &ggen
hérdkokats kunde gulan 4tt skiljas frén vitan och
végas.

Resultat

Under forstadygnet efter varpningen minskade &g-
gets vikt (genom avdunstning) i genomsnitt endast
0,008 g av sin medelvikt pa 1,26 g, d.v.s. endast
0,64%. Hos 14 ungar dkade vikten under forsta
dygnet genom tillvaxt i genomsnitt 0,023 g per
timme.

For 17 végda &gg blev ungens kléckvikt kénd
antingen direkt genom vagning i ndraanslutningtill
klackningen eller efter korrektion av vikten i defall
da ungen vagts inom max. 12 timmar efter klack-
ningen. Som framgar av diagrammet i Figur 1 fére-
ligger ett sakert samband mellan vikterna hos agg
ochunge. Tyngreé&gg producerar tyngreungar. | fyra
fall var de nykléackta ungarna aldeles féarska vid
véagningen, eftersom den ena éggskal shalvan fortfa-
rande satt kvar pakroppen eller 1&g strax intill i boet.
Aven dessa ungar visar klart p& sambandet, vilket
framgér av foljande viktpar i gram (ungens vikt
forst): 0,80/1,15; 0,86/1,21; 0,87/1,24 och 1,02/
1,30. I nio fall kunde sambandet prévas inom sys-
konpar, alltsi for dgg och ungar i samma kull.
Resultatet blev att &ven inom sammakull géller att
tyngre &gg producerar tyngre ungar.

Detyngre dggen innehdller ocksa en tyngre gula.
Sambandet visas med diagrammet i Figur 2. Det
innebér att destérre ochtyngre dggen ocksainnehal -
ler mer naring. Sambandet galler ocksa for ggpar
inom en och sammakull. Dettakan ocksa utl dsas av
diagrammet, dar de tva aggen frén samma kull
betecknas med samma bokstav.
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Diskussion

Den viktminskning om drygt en halv procent som
tradkryparaggen genomgar per dygn i avvaktan pa
ruvningsstarten, sakerligen genom avdunstning av
vatteninnehdllet, Gverensstémmer i stort med vad
man funnit hos fyra andratéttingarter. Enda undan-
taget ar bldmesen, vars dgg minskar med obetydliga
0,07% per dygn. Dettakan forklaras av att blames-
honan s& omsorgsfullt haller &ggen tackta med iso-
lerandebomaterial, ddhon &r franvarande. Sasker g
hos tradkryparen, vars bobale innehdller obetydligt
med fjédrar, ull eller annat varmeisol erande materi-
al.

For 14 undersokta téttingarter har det visats, att
storre eller tyngre &gg resulterar i tyngre ungar, ett
resultat som oftast baserats pa jamforelse mellan
medelvarden for hela kullar. Inget undantag fran
denna “regel* har s vitt kant hittills rapporterats.
For tréadkryparensdel innebér det att den sist klackta
ungen fran det stora och sist varpta dgget ocksa ar
tyngst. | Su kullar kunde det konstateras att medel -
vikten for den nykléckta ungen var 0.90 g medan
motsvarande vikt for de tidigare klackta syskonen
var 1,17 g och alltsd hade ett forsprang om 0.27 ¢
eller 30%. Det & mdjligt att den hogre kléckvikten
hos de sista ungarna hjélper dessa att klara den
konkurrenssituation de klécktsin i, en rimlig hypo-
tes som dock fortfarande & under diskussion.

Tradkryparen & unik i sAmétto att den nyklackta
ungens vikt 6kar mer & vad man kundeférvantaav
okningen i aggvikt. Hos bldmesen ligger de bada
viktokningarnaungefér i takt med varandra, medan
hos sju andra téttingarter ungens viktokning slépar
betydligt efter &ggviktdkningen.
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Enjamforelsemed andraarter vad géller samban-
det mellan &ggets och gulans vikt ger en minst sagt
forvirrad bild. Exempel finns pasammaforhdllande
som hos tradkyparen men &ven pa franvaron av
samband eller paatt gulevikten minskar, da aggvik-
ten okar. Aven omtradkryparensguladkar klart med
aggvikten, si ddpar den dock efter nagot, alltsd
tvartemot vad som géller fér ungen. Man skall dock
komma ihdg att det tyngre &ggets okning i &ggvita
inte &r betydelsel6s. Denna & rik pabl.a. proteiner
som framjar embryotstillvéxt. (Dock finnsforskare
som pévisat att de storre dggens viktokning beror
endast paett storre vatteninnehdll, vilket i nagot fall
skall gélla dven for de nyklackta ungarnal)

Sammanfattningsvis, somtidigarevisatshar tréd-
kryparen normalt en jamforelsevis stor skillnad
mellan detidigareléttare och desenaretyngredggen
i sina kullar. Denna skillnad & &nnu stérre for
motsvarande nyklacktaungarsvikter. Desistatyng-
re ungarna har haft en tyngre gulatill férfogande i
agoet, vilket rimligen bidragit till tillskottet i ungens
storlek och/eller vikt, det senare helt eller delvis i
form av en rikligare gulereserv i tarmen. Vad alt
detta betyder for tradkryparens fortplantningsfram-
gang och de sist klackta ungarnas 6verlevnadsmaj-
ligheter kan inte avgoras i nuldget. Man saknar
framforallt en jamférelse mellan de @dsta och de
yngsta syskonens overlevnad till hackningsalder,
nagot som ter sig minst sagt knepigt att utforskafor
en glest forekommande art som trédkryparen med
sintidigahackning och sinaregelméssigt(?) dubbla
kullar.





