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INTRODUCTIORN

In this work an attempt has been mada to obtaln accurate information
on the rate of growth of worker, drone, and gqueen larvas of the honsybes,
Apig mel}lifera Linn. Aaide from the interest from the asclentific polni

of view, it was thought that & comparieon of the rates of growth of worker

- and queen larvae would be of interest to the gueen bresder.

BISTORICAL

Until comparatively recent times, little or nothing was known cone
cerning the rate of growth of honeybee lervae. Cheshire (1886) states
in one place that the mature larvae weigh nearly twice as much as the
adult bee inio which it transforms. In anothar place he males the

statemsnt that the honeybee increases about 1400 times in weigit during

| its larval 1ife.

The firet important work on the rats of growth of honsybee larvae
wes by Straus (1911), Eig results with worker larvea may be briefly

tabulated as followa:

EGGS LARVAE

1 day 2 deys ' 3 days 4 daye 5 daye 6 days
mE. ng. mg. _mg. mg. mg. i)
0.06 0.3 3.4 33.3 100.1 134.5  153.2

Hig results with drone larvae may be tabulated as follows:
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LARVAE
2 days 3 days 4 days 5 to 6 days 7 days 8 days 9 days
- P_lg o QgL fgg [ qu mﬁo mgo mso
332 16.50 142.00 192.00 300.0 4056.00 348.00
211,00 376.00 247.00

Nelson and Sturtevant (1924), using a method similar to that of

Straus on worker larvae, obtalnsd the following data:

WORKER LARVAE_
Tl >

1 day 2 days 9, days . 4 days 5 days 6 days

_g' mg » . m- mg. N « DXa

0.550 4. 745 24.262 93,378 144.85 142.966
EXPERIMENTAL

The experimental work was done during the summers of 1928 and 1929
in Zoology Dspartment of Iowa State College, Ames, Iowa. Italian baes
from the College Aplary wers used. Stendard teneframe hives were used

end atrong colonise in two or three hive=bodies were sslected.
METHODS OF PROCEDURE

The first necessity in this sxperiment was a methed of obtaining
lervas of known ages in considerabls numbers. The greater the differencas
in age of the individual larvae of any given age group, tre laas
accurate ths resulis would be. Since ths mathods of obtaining the larvae

in the two years and with the different kinds of larvaa were very
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diffarent, the discussion of methode can be convenliently divided inte

four parts: (1) Worker larvas (1928); (2) Worker Larvae (1929); (3)

' Drone larvas; snd (4) Queen larvas.

Worker Larvae 1828

A two=gtory obaervation hive was used., Each story had a single

- frame with s queen excluder placed in bstween thum 80 that tlLo quesn

- could be confined to either story at will. The colony was bullt up by

the addition of brood end bees until it wes strong enough so that the bees

- would occupy both frames. The queen was in the lower frame for the

greater part of the time and laid nomally there., A frame whict had been

ebove an excludar in & normal bive for more than three days wasg removed

snd the bess shaken off. The frame was so selectdd that it had empty

cella and ungealsd brood but no e:ga. Tie frame in the upper story of the
ohservation hive was removed and the bsea shaken in front of the hive. The
frame, containing unsealed brood but no eggs, was placed in the uppsr atory
of the observation kive. One or two hours after, when the boes had settled
down, the queen was hunted out on the comb in the lowsr story and removad
by opening the glass wall of ths hive and picking her up with the fingers.
She was placed in the upper story with as little confusion as possible. She
wag kept under observation until she lald the first egge. The time of
laying tho first egg was recorded. Three hours after laying the first egg
ilhe quean wag placed below. About trirty-six Lours after the quean wag
firel placed above she was again placed above, kept under observation

until ske laid agaln and removed and placed below thres houras after




laying the firast egg.

The frame was now removed from the observation colony; the bees
were shaken off; ths frame was markad #ith s number and was placed over
en excluder in a Mulleins queen rearing hive witl other frowes of brood.
Anotter frame contsining wmsesled brood and empty cells, but no eggs,
was placad in the upper story of tle obesrvation Live and more eggs of
knovn age were obtainsd in the sams way.

Tha frames placed in thie Mulleins gueen rearing hive were removed at
definite intervals ao that groups of larvae of certain sges were obtainead.
All of tle larvae produced Iros eggs lald in the three hour periods vere
woighed at the same sitting in order to slimiaate the effects of change
of eonviromment dug to the removal of the frame and from the hive. The
larvae wsre removed from the freme by means of a transferring needle in
the cage of tre semzller ones, and, by means of a palr of forceps, in the
cags of the larger ongs. Adhering food was removed by washling the larvae
in water and the larvae were tlren dried by placing them on a blotter., Thay
wore welighad in watclh glasses in groups of five or tan, depending on the
size, by means of a cremical balunce sccurate to one~-tenth milligram.

It was plsnned to obtain groups of larvae at age intervals of six
rours from eix to 144 hours, but dus to wmmforsssen conditions, the geries
could not be completesd. Larvae from two queens were uged. Ths results obe
tained are recorded in Tables II and II! and #ill be digcussed in cone
Junction the results obteinsd in 1929,

Worker Lervas 1229

In the summer of 1929, a different msthod of obtalning larvas of known
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agaes was deviged. A two story observation hive with & quwen excluder
betwsen the upper and lower story was again made up and strengthened by
the addition of brood and bees until the beas occupied both tle upner and
lower frames. The upper story in addition to having glase sides was pro=-
vided with screen wire, twelve meshes to tre inch, on ths inside of the
glass. VWhen tre glass was removed the screaen formed the wall of tle upper
atory. It was found that, if the operator were careful not to brezthe on
the bees, they would continue tlelr work without interruption slen the
glasa was removed. Small sticks of vood were cut of such size tlat tray
coull be inserted tigrtly into the meshes of the screen with tleir inner
end ontering the cells of the comb for about one=half incl.. As the queen
left a cell after laying, one of these sticks was insarted into tha
openinz of the cell through tle screen wire. The screen served to hold
the stick which was used only as a temporary mark. When the queen fine
isbed laying a gories of oggs &nd rested,.aach of these cells waa markéd
by means of a gulck dryine lacquar applied with a gtick to the sids of cell,
It was found thai the lacauer would remain on tre wall of the cell for
saeveral weeks, ani after drying, it did not interfere in sryway witl the
work of the beses.

It was desired to obtain groups of larvas at age intervals of six |
tours from six bours to 144 hours. A frame containing eggs and unsesaled
brood and soime empty cells was taken from the brood-chamber of & strong
hive, deslgnated Colony B. The bess were sheken off =nd tre frame was
pleced in tlhe upper atory of the ohssrvation rive. After tls baees Lad

occupied the nes frame, the gqueen was placed ahove and kent under censtant
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observation for a period of two lours after laying the first egg. As
the queen laft & givem cell, it wae temporarlly marked by means of 2
atick inserted into tke opening of the cell through the acrsen.

Leter the side of cell was marked by means of the lacqusr as statad
sbove. After the two hour observation pariod, the queen remained in thre
upper story and continued to lay in the comb. Siz 2nd one=half hours after
tha baginning of the firut observation paeriod, the quesn was observsi for
another two pariod rours and cellas marked as above. Again thirteen tours
and nineteen and one-tzlf hours after the bsginning of the first ob=
sarvation period, tre cells in whichk thae quesn luid were marked &s ahove.
Tke following illustrations will serve to show the method of markinz used.

Q O 0 O
let. series 2nd. se=ries 3rd, series 4ty soriss

It was found tlst when green or red lacquer was used, the marksd cell
could be more easlly found than wbhen white was used znd the former colors
were adopted.

It was found that, on the avaresge, the quesn would lay ebout fifty
eggs in a two-kour periecd. The actusl numbers rangzd from tLirty-five up
to gixty-five. It was necessary to nse groaat care in making tre calls in
order not to ezcitae the gquean,

At the end of the fourth two-hour observation period the frame was
carefolly removei from the upper story of the observation bive and asnother
frame, conteining eggs, and ungealead brood and empty calls, taken from the
brood-chamber of Colony B was placel in the obsaervaticn hive immedistely.

The queen wes removed from the freme and placed in tte upper astory of the
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obsarvation hive on tke new frame., The ba2s were shaken off in front of
tha observation hkive and tre freme, marked I, was placed in tr9 brood-
chembsr of Coleny B. Tha btees in the observstion hive occupisd the new
frams in a gtort time, and, witkin an hour, ths quesn was already laylrg.

About twenty-gix hours after the beginning of tka firast cdvsarvation
period on frare I, tha quean wss again cbserved for two hours and the
cells marked as befors. Agzin siz and one-lLelf, thirteen, and ninatsen and
ona-lizlf hours after the first obeervation period on this frame, the yueen
nwas obparved for two hours and the cells markzd &g bafore. The frame was
tren removed asnd marked II. The bses were shtaken off and tkz frame wze
rlaced in tke brood-chaaber of Coleny Be Another frams from the brocd=
chamber of Colony B wase placed in the upper story of the obsarvation hiva.
This process was ropezted until twenty-four series of eggs on six framass at
ega intervals of six hours were obtainad, Casre was taken to arrangs ths
obsarvation periodsso that tks laorves on frames I, II, and III could be
waigrksd on ons day and tre larvee on framess IV, V and VI on the next day.
According to Nelson (1215) the incubation period of Leneybes ogas ie
approximately seventy~six hours. Accordingly frame I waa removed from the
hive nine days and four Lours after the begiming of the firat obgervation
period. Tke larvas in tle cells marked during the firsg obegervation
period wero walghtad first. The wsiglings were made on chemical balances
accurata to one-tenth milligram, the lsrvae belng plsced on watch glagses.
Adberin: food was removed by washing the lafvas in water. The larvas wers

then dried by placing them on = blottsr. After w2ighing sach of the larvas
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in the Iirst garics of marked calls, thosz in thu escond saries ware
walghed and so on until all of tho larvae in markei cells on thie frame head
beon veighed. Frame I1 wae then removed and the larvae were weighed ca
abova. In ths older age groups &c many of the larves as time permitted
were weighed inulvidually, the remainder being weighed in groups of five.
In the ags groups twenty-four to forty-iwo hours inclusive all of the
laervioe were weighed in groups of five while in the uge groups of six to
eightesn hours, they were weighed in groups of ten. Risults ure recorisd
in Tablas IV and IVa,

Some of tls advuntages of tlis method of securing larvas of known age
over uh:e former method may be liatsd as followe!

1. Maximum age difference in ths eggs is two hours instead of three.

2+ Larvae are rearsd in the brood-chamber inutead'of over an axcluder.

5 Larvae are normally distributsd over the f{rame bacauge the

queen 1g laying in the comb for & lormgsr pasriod.

%4« A greater number of larvae can be secursd in a2 grortsr periol of

time,
Sowe of tho disalventages of this methoi may be listed as followa:
1. The quesn may not lay in & ccll or she may lay in s cell wrich

already containad an egg or 2 stick of wood ugad in marking the cell may

. deatroy the egg. In order to reduce ths arror from this aource as much as
E possible tha marked cells were guickly obaservsd before each [{rams was placed

. in tke brood-chLumber of Colony B. ¥han ho egg or more than ons was founi in

a marked cell, the mark was destroyed by removing the marked part of the

cell vall, In all cases very feow marked celis wers found which containad no

8gds or more than ona.
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Drone Larves 1928

In securing drone larvae of known ages the following method was
uged. A frams containing drone foundation was ingertsd into the brood=
cramber of & strong hive. In a day or two the bess hai drawn out the
foundation and the gueen had laid eggs in eome of the cella. The freme
was removed and all of the eggs were destroyed. The frame was then re=
placed and removed twelve hours later. All cslls, usually up to 100,

that contalned eggs were markei with lecqusr & syastem of marking similar

- to that used witk worker larvas being used.

Any eggs remaining in umarksd cslls were destroysd and the frame
was replsced in ths hive. Twalve kours lster the frame waa romoved agsin
end the urmmarked cells, usually up to ons hundred, were marksd with
lacquer. Thia was continued until five lots of aggs on one frame ware ob=
tained. Ths first four lots wors marked as witl the worker larvae and
the fifth lot was marked with a differently colorzd lascquer. This pro-
cegs was continued with other framse until a total of twenty lots were
obtained. The frames were removed at such intervals and the larvae
weighéd, that eighteen lots of larvas from twelve to 216 hours of age wera
obtaingd. In two age groupe, those of 156 and 180 hours two different

lots of larvas wers secured. The weighings werse made as near ths

- middle of the sgg~laying period as possible; that is, for the twenty=-

four hour age lot, the weighings were mads four days and nine hours
after the comb was placed in the broodechamber. In the older lots of

larvas from twenty to twenty-five larvae were weighed singly, the re=

- malnder being weighed in lots of f4ve. For the younger lots aither five
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or ten wara wsighsl at & tims. All of the larvae in the markad c2lls
wers woelghoad,

Ths rasults wars recordsd in Tablss V and Va.

fuesn Larvea 19328

During the mummar of 1923 workar larvas of known agss wers obtainad
iag stat2d abova. Th3ssz wers raar2d over = guasn axcluder. As a rasnlt
the bess startad quasn calls arcuni some of trese larvaa of knéwn 2g3.
Trass larvae wers weighed ani tha roenlts are racorisd in ‘lavls VI

Cueen Larvaa 122¢

Bacauss of ths amall numbers of queen larvas obtained during the
sunmer of 1928, it was decidad thut it woull be neceasary to use the Doo-
1ittl2 methol of quasn resring. It was zlac thought aivisable to use
zore tran one Yiva to resr tle larvea in. Tirss hives, 4, B and C
ware prepared, A andi C wars strong colonise in thras ten-frare Yivee
bodieg. The quasn wag nlaced ipn ths hottom hivsbody. A queen sxcluder
#«ag placed cwar tYia. Tha gecond hivabody, contalning empty combs and
combe of Loney, was placed on this., The third }Yivsbody contained comts
of bensy and brood. The frames containing the grafted larvae wers plecsed
betwaar combs of dbroci in thile uppsr tivehody.

Colony B was a Mulleins queen rearing M ve whick consists essantislly
of a 20-frams hivevody 2ividzd into thrse tsn-froxs comzartmants by
mzang of two gqueon orcluders. One guesn with brood snd bezs wes placed
in o3¢k of thrs.two and compartmants. The middle commartment wae filled
“it!r emoty comba., 4 ten~frams hivebedy contelning framcs of brood and

bon3y was pluced over the middls compartmant. The framss contiining
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grafted larvae were placed in this hivebody betwsen frames of brood.
Covers were placed over the snd compartmsnts.

Inobtaining larvae for transferring the sams observation kive and
the same gqueen were used as were for the worker larvaa. Batween
3:30 and 4 P.M, eaclh day tha frame in the upper story of t:e obasrvation
hive was removed and replaced by another wkich had at leasgt 800 empty
cella. The queen was put back in thse hive ani the bess wers ghaken in
front of the hive and the frame, propsrly marked, was placed in the gueen
rearing part of the Mulleins hive. Tiree days later betwesen 1:30 and 2 P.M.
most of the eggs Lad hatched. The unhatchked eggs waere grafted into gquesn
calls cups. If there were an insufficisnt number of sggs, the wmmallsat
larvas were used. Siztesn cell cups on one bar were placed in esch of
the three qusen=ro9aring rives. This was repsatad for five more days at
th.e end of whicl time sach colony had aix bars of sixtesn cell cups each.
The weighing was begun about one A.M. on the elxth day from the time
grafting waas begun. After one-~half of the larvas from each grafting were
weighed at this time, the remainder being weighed beginning at one P.M. on
the same day. This resulted in gecuring lots of gqueen larvae at age
intervala of twelve khours to 144 hours. This process was repeated for six
times. After the third time, a2 fourt: colony, D, similar to A and C wae
added a0 that sixty-four cells were grafted every day. Beginning with the
fourth time only larvas were used in transfarring because, on two

succegsive days, the bees had failed to accept a singls cell when eggs

; only were used.

All of the larvaa, except those twelve Lours old were weighed aingly.
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The larvae twalve hours old wara weighed in groups of five. The regults
arse recorded in Table VIII. Trey are recordsd separately both as regarda

tte date of weighing and the colony that reared tlem.

RESULTS

Dats in tiis experiment cen be ccnveniently presentsd under tls fol=-
lowing headings: (1) Weight of eggs; (2) EKate of growth of worker lar-
vas; (3) Rate of growth of drone lsrvae; and (4) BRate of growth of
guaeen larvae.

Feight of Eggs

One bunired nevly laid aggs were weighed in lots of twenty-five on
Mugust 31, 1929, The total weight of the hundred was 14.7 mg. or sn aver-
age weight of 0.147 mg. as recorded in Table I. One hundred eggs, &pproxi-
mate ags twenty=four houra, weighed 13.8 mg. or an aversags of 0.138 mg.

‘i‘wo day old egge weighed 0.120 mg. on the average wkile thres day old eggs
avaraged 0.119 mg. in weight.

These data indicate a reduction in weight of honsybee eggs during ine
cubation amounting to &bout 19% of the original weight.

Rate of Growth of Worker Larvae

Data secursd during the gummer of 1928 do not represent & comnlets
series of lots at age intervals of elx hours. Furthermore two queens were
used in obtain;ng tho ogga. It seems likely that there is an hereditery
differencoe in growth rate of honeybes larvae., Also the larvas from queen 4

were weigred during the sarly part of fuguat when there wes a nectar flow
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wkile those from Qusen B ware weighed during the latter part of Aupguat
during a deartl. Alﬁatov (1529) has stown thst a considerable part of the
Jifferencse in honsybess 18 dus to asasonel verietion and Nelson and Stur-
tevant (1924) have shown that deart! of nacter rasults in dscresse in
weight of the older larvee., For thess reasons the dats sacured in 1928 on
vorker larves rave been treated separately. Data from fueen A are re=
cerded in Table II end tkose from Queen B, in Table III,

Considerable differences in average weights of groups of five larvas
in any given age group are in evidencz. For instance, in Table II, age
group thirty hours, ths mean welght o7 cighty larvae is 1.57 mg., The mini-
mum average weighkt for five larvae is 0.88 mg. while the meximum is 2.04.
Again in the age group sixzty hours, the mean weight for seventy is 8.233 mg.
while the ndnimum for five is 7.12 mg. end tha maximum is 10130 wge. The
The aame is true of the data in Table III. In the age group sixty-sixz hours,
tbe mean neight for thirty=five larvae ig 16,68 mg. while the minimum for
five ig 12.76 mg. and the mazximum is 18.94 mg, While thegs data lrave not
bean atatintically treated, it ia obvious that thkese diffsrences are due to
somatling hegides clance.

In this connection it might be well to observe that, sccoriing to the

. method of securing the eggs for tre iifferent age groups, there lg a grobable
" age diffarence of approximately three hours in the age of the eggs. Fure
; thermore the incubation period of individual eggm probably varies as this

" Yae been found to be true in other species of insects. Ti'!s would meke ths

- posmible sge difference of the larvae somewhat more than thrse hours. While
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thins differsnce in age is insufiicient to account for the difference noted,
it is merely brought forwsrd Lere te stow that factors other than indiviiue
&£l variebility sars concerrned in the verlations in welght rscordsd.

During 1929 the experiment +a2g arrangei eso 9e to oliminatsz, se far as
precticzl, cauges of variation otrer than inmlerent indlvidual veriastion.
All of the larvaze in the series ware obtzinsd from egge lald by one gaueen,
Observetion periods on egg=laying were arrangsed so that ell the larvas wers
~algked on two congecutive days in order to eliminats sawecnal variation.
It gtould hs raecalled, howevar, that ttere ias a diffsrence of two keurs in
the age of eggs in a given age lot. Furthermora, the difference in incuba=
tion of individual sg.e would prcbably adi another hour. Also all iniividu-
als of a given lot were not weighed at the same ihstant ususlly from thire
ty to sixty minutes slapsing from tre time tre first was welighesd @ntil the
lagt. This allowa for & meximum age diffsrence of from thrae to four tours,
which ig more than one~half the &ge interval betwean grcups and would serve
to account for considerable of thre varisticone noted.

Rasults are recorded in Table IV, As far as time nermitted, the old=
er larvas beginning »ith those forty-eight hours of age were welghed sing=
ly. These individusl waights, bogsther withk some statisticel constenta are

recorded in Tabls IV 2., The formule used in calculating the probabls er-

ror of the mean is .6745 _YEx=— I(N] vhere z ia the observed valus;
m=l

M ig the mean and n iz the number of observetions. Tke formula usged to
calculate the cercentage increzae in waigrt is mean weight of given zroup

minua mean weight of previous age group divided by meun weight of prsviocus

age group multiplied by one hundred.
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Thege results show that, for the first two deys, the incresss in
waight ias comparatively slow. At six hours the mean weight 1 only 0.17
mg. At twelve honrs it is 0.29 mg., eightesn hours 0.36 mg., while at
fortymeight Youre, 4t 19 2.67 mg. Aifter this tte increass is relatively
rapid so that st 114 hours ths meximum averege, 152.06 mg. 4s attsinad,

In graph I these weights are plotted agsinst the age. The reasulting
curve 18 mors or less S-ghaped with geversl irregulzrities the probsble
significance of whict #ill be discussed latsr.

Referring to Table IV a, in ~hict ths iniividual welghts ore recorde
2d 1t 1a geen that the mean weights of tre differant ag2 groups &gree closew
ly »ith the aversges based on szll of the observztions excspt in thres ine
stances., AV fifty-four rours the meszn vased on the gingle obssrvationsg isa
0.75 mg. larger than that beeed on sll of them. At sixty=-siz hours the
difference 18 2,20 mg., and st 102 rours it 1s 4.23 mg. Slnce the lervas
for tre individual weighte were removed and wolghei first end then tla re-
maining lervae, in grouvs of five, it follows that, in ttose thres ire
rtances at least, thers was = selection for lerger sige during thte firsat
wal ghings. Trese differences do not metarially affect the resultas,

Referrirg to Toble IVa it ie seen thot tre coefficient of verizbility

varies +ithin wide limits. At forty-sight hours, it is 17.80 & 2.17%,

rieing to 20.70  2.30% et fifty-four hours ani to 29.94 & 3,255, It then

falls to 11.58 & 1.24% nt eixty bours. At slztyesix hours it is 12,18 &

1.57% #hile at sighty-four hours 1t is up to 29,82 & 2.99%, At ninty

~hours it 4a3 down to 12.12 & 1.30%. In graph IT the coafficient of varie
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ability is plottsd againast tra aze ard its variability {s well brousrt out.

Graph II also brinre out tre grost differsnces in psreentzge increase
in weight over nrevious weight. Paaks occur ut twelys kours, thirty reurs,
forty~elgit tours to sixty rours, aighty-four tours to 102 Lours. It
shoull 4> noted thst the larger coszfficients of variability occur at nsar-
ly the sars timee as the lorger permntzge increaasss. The smaller coef-
ficiente of variability 2t sixty-six Lcours ard ninsty hours corrcanond
clos2ly to the lowsr percentsgzz increases excapt that tlers apresrs tec be
a lag of six hours in tts latuay..

Rate of Growtk of Drone Larvas

In Table V are recoried the datn on drone lsrvae. Begin-ing with laor-
vz8 slxty Tours of sge a numbar of larvse in each age grdup woe welgled
ipdividually. These weights are aleo recorded ssparately in Tseble Va., It
should be recalled, at this noint thut trere 19 a possibla age difference
of twelve hours in tha eggs of a glven group. Trs =eun weight of the lsr-
vea welghad individually in most instsnces agreeos closely with tle zaan
basel on all obssrvations. Bowevar, at 108 kours, 132 hours, and 192 tours,
tre diffsrances betwsen the two wsans ars compaoratively largs tut can be
explained on tha basis of selection as was explainad Lsfore in thre cese of
workar larvas,

Witk the drone larvae as witr tle worker larvea, increase in veight is

. slow at firast, At twelve hours the iwean welght 13 0.25 mg.; 24 bhours,

'0.39 mg.; 36 rours, 1.08 mg.; forty-sight hours, 2.0l mg.; sixty hours,

?3.30 wg. Beginning at about sixty hours tie increase in waight bacomes




-20—

more rapid until a maximum avsrsee weight of 384,33 mg., 1a attalned at 18O
hours. In graph III tlesa welighte ars plotted againet tre sre. An S-
ghepad curvée rasults.

In grapk IV tre psrcentaga 1ncr§aaa eni coafficients of varienility
ars plotted against the age. Tre percentags increase varies considerably
from one age group to tre next especinlly during the first four days.
Trereafter it 4rops off gradually excent for a slight rise at 174 hours.
Tre coafficient of varia-ility is large st 72 Yours, heing 25.27 % 3.25%,
and decreases gradually in the oller ega groups. Thers seems to be no cor-
ralation between Ligh cosfficiente of veriability and bigh percentsge in-
Creages @8 was tha cuse with worker jarvee.

Rate of Growtr of Queen Larvas

In arriving sl an estimate of tre orobable age differsnce of individye

al queen larvae, it ghould bs rec-lled thet duving thre last talf of tre

time only larvze were selscted for grafting. Trese were taken from a frame

5 which contained larvse from zero hours to stout elghtesn hours. In Tuble

5 VII ars recorded the weights of seventy suct larvse in lots of fiva.

i Tresa larvue wera selected under conditions identical to thore undsr which
. tte larvaes were selected for grafting. The averags weielt of the seventy

larvae was 0.113 ¥ 0,007 mg. Tre estimated orobable error of a single

- larvaz ig 0.007 x V5 or 0.016 wg. Assuwning @ probabla range of % four

P, E. 1t is asen trst tre probable maximum #8lght of o lervae selected was

0,175 mg. 3Since the average welglt of worker larvas at alx hourg of age is

0.17 zg., 1t gsems likely trat t}e maximum aga differenca of larvae se-

lected for grafting was approxirately six hours. During tte first hLalf of
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tta time both eggs and larvas were usod so it is likely that the maximum
age difference was probably somevwratl morae.

In Table VI ars rscordsd the waights of twanty-six quesn larvae
reared in cells started naturally by the bees. Thke sverage weight of ten
larvae at 120 hours of age was 253.3 mg. which is sowewhat leas then the
average welght at this age obtzined in 1929, At 156 hours the avaraga of
sixtosn larvas was 243.6 mg.

The results obtained in 1922 are rscorded in Tabls VIII. ¥ith queen
larvas as with worker and drona larvas ths increase in weight 1s slow at
first and bscomss very rapid aftsr the beginning of the fourth day. In
grapk V, ths wa2ight has bssn plotted égainst ths aga. The resulting curve
i1a S-shaped. The cosfficient of variability at twenty-four is 44.07 &
3.61%. At thirty-six hours it is down to 21,09 & 1.62% and at forty-sight
hours it is 33.55 + 2,38%. It tends to remain high until sbout ths end of
the fifth day after which it falls rapidly and at 144 tours it is only
5.26 + 0.39%,

The percentage increasss over the previous welight varies widely. Bae

ginning at 159% at twelve hours it falls to 106% at twenty-four hours and

§ then risss to 132% at forty-oight houra. At asixty hours it falls to 51%

© and then abruptly to 265% at eighty-four hours. After tkis it falls ra=

. pidly untll the larvae reach thelr maximum eize except for a small rise at

. 108 roura. Both the coefficlents of variability and the percentags ine

. craases are plotted on graph VI.

Hare again as witl the drones there sesms to bs no ralation batween




the high coefficients of variability and the high nercentage increases.

They seem to fluctuate independently of each other.

DISCUSSION

Bertholf (1925) has ghown that the Lonaybee larvae moult at twelve to
eightesn hours, thirty-six hours, sixty houre, and eighty-four hours. The
fifth moult dogs not occur until the end of t e eight dey of larval life.
Yagi (1926) and others Lave shoun tlat just befora and during the moult in
insects thers is a reduction in the rate of growth. Referring to graph II
it ia noted that at eighteen and thirty-six hours the parcentage increazses
are relatively low being 24% and 27% regspectl vely whlereas at twelve and
thirty hours they are relatively hig being 71% and 94% respectively, Simce
these percentages really measure the rate of incresse during tke six hours
preceding tle age at whict they are listed it follows that they fit in very
well with the assumption that ttra growtl ia reduced before and during

moulting.

At forty-eight hours the percentage imcresse is 83%; at fifty-four

- hours, 94%. At sixty hours it is 89% and thereafter it drops repidly until

© at sevanty-two hours it is only 13%. Since tte third moult occurs at about

slxty hours it would seem thot tke reduction in growth rate occurs after

moulting. However, simcs the percantags increase in reality messures the

: growth rats durihg the preceding sixz hour period and there is a probable

. 288 difference of four hours in ttre larvas, it follows that there would be
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a lag in the psrcentzge increase us compered with tre reduction in growth
rate. This i brought out more clearly perhapa in the comparison of the

coefficlents of variability. Since these are meagures of variability thsy

- would bs greatest during the periods of most rapid growth beczmse a given

age differencs in individuals would result in a greater sctual variation

- in weight. As the ¢lder larves sttain the age at vhich the reduction in

growtl rate occurs, the younger larvae witk thelir mors rapid growth rate

would reduce the individuval differences and thus reduce ths coefficient of
variability. 'I'his is well shown in gravh II. Tke coefficient of variability
is at {ts maximum at sixty houre und drops to its minimum at sixtyesiz
hours. This illustretes very well the lag of the percentage incrsese as
compared with tie actual reduction in growth rate. From thuse datu one
would expect that the third moult would occur st sbout sixty=six hours but
since the ages of the larvae vary somevhat 1t is not possible to state the
exact time of the third moult.

It seems likely that, if the perioda between welghings had been shor-
ter, that is two or three hours instead of six, the relationship between
the growtr rate, as indicated by the nercentage end coefficient of vari-
sbility, and the actual growth rate would beenm clossr and the reduction in
apparent growth rste would have coincided more nearly with the moulting
poriod. This is brought out by the fact that, in tke case of drome and
queen larvas where the interval between weighings is twelve hours, there

13 no relstion betwaen the changes in growth rate as indicated by percene

. tage 1ncrease and the moults.
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The sace relationships hold with the fourtl moult which, sccording te
Bartholf, occurs at about sighty-four hours. After ths third moult both
tha coafficlont of varigbility and thre percentage incraass rise, ettalning
thair maximums at eighty-four hours. Tha cosfficient of variability falis
to its minimum at ninaty bhours vhile the psrcentags incrszse does nod
roach {ts minimm until ninsty=six hours. Here again from thes? data one
would expoct that the moult would occur probably at sbout ninsty hours rue
there than at sighty=four houre.

Yagl (1928) has aleo brought out ths fact that, at least in the silk
worin, Bombyr mori, ths growth rate is not conetant throughout an inatar.
It socms that near the middle of eschk instaer a reduction in ratc occurs
vhich 18 fellowed by an increess. WThen the weighis are plotted this ree
suits in two Seohaped curves for eact instar.

The instars in the honeybes ars so stort in comparison to tha age ine
tervals botween the different groups that it is impossible to say from

these date whether or not the abeve holds true for the honaybas.
COMPARISON OF GROWTE RATE OF WORKER AND QUEEN LARVAE

In graph VII are plotted tle weigrts of worker and queen larvas from
zero to elighty-four hours. It is seen from this that the average weigkte
of quesn ard worker larvese at corrasponding ages are prectically identical
for the firet forty-sight hours. At twelve hours the aversge weight of
quesn larvas is 0.287 mg. whils that of worksr larvae is 0.29 mg. At twene
ty=four houry the correaponding figures ars 0.59 mg. and 0.52 mg. respecs=

tively and at thirty-six hours, 1.28 mg. and 1,28 mg. At forty-eight
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[ rours the weighkts are 3.10 mg. and 3.03 nmg.

Following this tke worker larvee spvasr to grow more rapldly thsn the

queen larvaa sc that at aixty hours the queen larvae are lase than half as

lzrges 2a the worker larvee, the figuree being 4.6° £ 0.18 mg, and 11.12 &
_‘ 0.48 mg. regpectively. At seventy-two hours the welghts are 11.60 % 0.55

mg. and 20.55 # 0,40 mg. At eighty-four tha queen lervas have nearly

czught up with the worker larvas tha weighte baing 42.31 + 1.79 mg. and

47.79 € 1,88 mg. respactively. Aftsr this tho queen larvas incresse much

| more rapidly than the worker larvae and at the end of the growth period

are mora than twice as heavy as the workar lsrvas.

From the stendpoint of weight alone then it would be possibdle to use
worker lsrvas for grafting into qQuesn cells until at least forty-sight
hours of ags. It ia possible, of course, that for other reasona thess ol-

der larvae would not make as good queens ag younger onas.
AGE AT WBICE MAXIMUM SIZ2E IS REACHED

The higheat average weight for any age group of worker larvae is ate

tained in the 114 hour age group as ig shown in Table IV. Thers isg 2

. marked decresse in tre averags weight at 120 hours ss compared witt that

at 114 hours. Howaver, some of the lzrgsr lervas in the age group 120
hours ars larger than tre gma.ller cnes in the ags group 1ll4 heours. Since
there is e probable age diffarence of four hours and algo a difference due
to individuslity 1t 4s difficult to stats Just whken =zn indlvidual larva ate

tains its maximum aize.
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Agsuming that the sge of en iniividusl lerve in the age group 114
;may vary from 112 to 116 htours and that thst in the a2ge group 120 kours,
frox 118 to 122 hours, it follews that, sccording to thesse dnta, the mom
jority of the larves ettain thelr maximum growth bsfore 120 hours. It ig
| orobsble that some larvas attain their full growth by 114 hours vhile
others do not rsech this stage until sbout 122 hourn.

The highsst zversgs weight for any age group of quesn larvas 1z at=
tainad in tie 122 hour zge group. Sincs thars is & merked ircresse in
velgnt from 120 to 122 houra and o marked dscrease fran 132 to 144 hours
1t sesme likely thet the age =t »kich the meximum welght 1e attained is
closs to 132 hours. Since there is s probeble sge difference of about six
Yeurs in tie Quean larves snd it 1g¢ probeble trat somwe of the larger larvase
in the 120 kour ags group have nearly reacbed their maximum size wkile some
vof‘ tﬁose in tre 122 hour oge heve paesad 1t, it geems probable that the
aga at which full growth is attsinsd liee between 12%Z and 13Z hours.

In the case of drone larvas the average welghtas a2t 168 and 180 hours

are mearly ldentical while previous te thie trere had been = marked increage

end following this there in a slight decrsase. Since the possible sge dif=

 ference is twelve hours, it seems likaly tket the sge ot wkich the maxinmum
|
rwelght ig atteined lies betwgen 164 hours and 184 hours,




O —

-l
COKCLUSIONS

1. Ths growtk rate of the worker larvas variss greatly during a
given instar being greatly reducad just previous, during, and aftar a

moult. \

2, Ths growth rate of worker and quasn larvae for the first forty-
eight hours 1s nsarly identicsl,

3. Ths maximum welght of worksr larvae 1g attalnel betwasn 1ll<
hours and 122 hours of age. ’

4, The maxiwun weight of quesn larvae is attuinod betwesn 122 hours
snd 132 boura of =ge.

5. Tho maximum weight of drone larves i: ottnined betwsesn 164 hours
and 184 hours of ége.

| 8« The grovth period of the quesn larvae sppoars to be slightly

longer than that of tha worker larvse.

7. Sealing of the cell is begun before ths larva kag eltained its
mazximun aelight.

8. Part of the differancs in weight of inilvidusl larves woted ia

due to¢ differsnce in ags.




1. A total of 2064 werkar lervas in twenty-five age groups at
intervals six hours wag weighed.

2. A total of 1570 drome larvas in ninetsen spge groﬁpa at intervals
of twelve hours was weighad.

3. A total of 495 queen larvee in thirteen ages groups at intervelg
of twelvs Lours was welghed.

4. Worker larvas of known age wers obtained by zllowing a quesr to
lay in fremes in an obgervation hive and marking the cells with lecquer.
The frames werc removed at definlte intervals so that larvas of the da=
gired age were obtained.

5.' Drone larvas wara obtained by placing a freme of drons comb in
the center of the brood chamber of 2 atrong colony. Tris was removed at
twelve-hour intsrvals and the ¢cslls containing eggs were marked with
lascquer. Tre frome was removed after a definite interval sc that larvae
of certaln ages were obitalned.

6« ~uesn larvae of known age f"or grafting were obtainad by sllowing
a queen to lay in & frame for about twenty~ons hours. The frams was then
placed above an excluder and removed after wost of the eggs kad Fatchad.
The smallest larvae were gelected for grafting.

7. The aversge welghts for worker larvae were as follows: Just

katcked, 0.112 mg.; six hours, 0.17 mg.; twelve bhours, 0.29 mg.; eightesn

_ tours, 0.36 mg.; twenty-four hours, 0.52 mg.; thiriy hours, 1.0l mg.;
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thirtyesix hours, 1.29 mg.; forty-two lrours, 1.63 mg.; forty=eight hours,
3.03 & 0.36 mg.; fifty-four hours, 5.87 & 0.19 mg.; sixty hours, 11.12 &
0.48 mg.; sizxty=six bours, 18.30 # 0.33 mg.; seventy-two hours, 20.56 &
0.40 mg.; seventy-olght hours, 25.92 £ 0.55 mg.; eighty=four hours, 47.79 &
1.88 mg..; ninety hours, 66.76 € 1.25 mg.; ninety-szix hours, 80.19 £ 1.98 mg.
102 hours, 115.62 ¥ 1.79 mg.; 108 hours, 138.90 & 0.79 mg.; 114 hours,
159.06 £ 0.36 mg.; 120 hours, 152.38 ¥ 0.42 mg.; 126 hours, 145.57 % 0.62
mg.; 132 hours, 143.03 & 0.65 mg.; 138 hours, 141.83 & 0.50 mg.; 144 hours,
143.94  0.51 mg. |

8. Tis average weights for drone larvas ware as follows: Just
hatchod, 0.112 mg.; twelve hours, 0.25 mg.; 24 hours, 0.32 mg.; thirtye
gix hours, 1.08 mg.; forty-eight lLours, 2.01 mg.; sixty hours, 3.24 +0.12
mg.; seventy-two hours, 2.34 ¥ 0.41 mg.; eighty=four hours, 18.03 & 0.73
mg.; ninety hours, 42.85 & 1.59 mg.; 108 hours, 77.04 & 2.68 mg.; 120
hours, 115.30 & 4.20 mg.; 132 hours 159.88 & 4,66 mg.; 144 hours, 240.67 &
5.67 mg.; 156 hours, 347.26 & 5.38 mg.; 168 hours, 381.83 & 2.60 mg.; 180
bours, 387.22 ¢ 1.96 mg.; 192 hours, 380.10 % 1,88 mg.; 204 hours, 361.39 &
1.92 mg.; 216 Lours, 363.Q0 & 1.84 mg.

9. The average weights for gqueen larvas wara as follows: Juet
hatched, 0.112 mg.; twelve hours, 0.287 mg.; twenty-four hours, 0.59 &
0.025 mg.; thirty-six hours, 1.28 # 0.028 mg.; forty-eight hours, 3.10 &
0.094 mg.; sixty hLours, 4.69 & 0.16 mge; seventy-two hours, 11.60 & 0.55
mg.; eighty=-four hours, 42.31 & 1.79 ng.; ninaty-six houres, 87.05 % 2,01

wg.; 108 hours, 198.59 # 5.02 mg.; 120 bhours, 285.50 & 5.81 mg.; 132 hours,
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322.60 & 2.52 mg.; 144 hours, 302,89 & 1.68 mg.
10. The growth rste of worker larvas mosaured by t'e percentage inw
crement method veriss greatly during eaclk instar, being greatly retarded

Just before, during end after a moult.

11, The growth rate of worker and queen larvas for tre first forty-
eight houre 48 approximately the same.

12, Ths growth periods of the trhree kinds of larvaee are epproximately
as followa: Worker larvae, 114 to 122 kours; drons larvae, 164 to 184
hours; gqueen larvase, 122 to 132 kours.

13. Iniividual differences in mature worker larvas as measured by
their coefficients of varisbility are relatively small,

14, Individual differencds in youngar larvae in certaeln age groups
are very largs. At the time of moulting the differences ars considerably
reduced ghowing that part of the former differances are dus to differences

in age.
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TABLE 1
WEIGH? OF EGGS.

DATE  AGE IN HRS. NO. OF BGGS WEIGHT IN AVERAGE
) - [t N rLAe:: ¢

A28 J Jmgtlald 25 -y 0348

L " " ﬂ :h"' m

o L. ¥:] 7Y 0,148

— ) 11 ¥ ] AQ0 Ade? 0147

Bz B 2% 25 A 0.3

i 24 25 -1 'y ¢ -3

" 24 28 B8 2140

b —ii 25 1) 0140

——h0tal A09 138 2039

AR 0 48 25 B0 0,120
n 49 25 ~Je0 0e2.20

" .48 26 ~Bed 0116

ud 48 28 —Jed Ds124
e lotada 200 A0 0:120

A3%0 10 78 AQ hed 00120

n 13 20 Aol D120,

" 3 20 Aef 0s270




TABLE 1 (Contimued)

DATE AGE IN HR3, RO. OF EGGS WRIGHT IN AVERAGE
M, GEIGHT

nge 10 72 20 ded 022
K 72 20 2 02

" T2 25 20 0a2

~ _28 20 042
" 12 25 20 02
Ml 72 26 2:0 Q2
"~ 26 20 0.2
% _28 20 oa2

" 12 26 28 Q.16
» 72 25 20 0J2
"7 25 A0 oa2
" 12 20 20 Qa2
g B 72 5 08 030
. 12 5 Q8 Qa2
n 12 8. D4 Qa32
" 12 5 0,6 0,12

LI 5 006 Qa2
. § 06 030

o fotls 3% @3 o




TAHLE X1

WORKSER LARVAE 1928

QUESH 4

DATR 402 IE  HO. OF

AuZe B3 24 10 5.8 0028
ki . A0 w32 D957
2 A0 Sed 9,91
= A0 §e3_ 0e49
n A8 4§25 D043

—ifals -] 2508 2.0e

A2 § N L Sel 2204
il L ek D.88
n -2 S:4 he28
n ¥ £:0 4260
n 2 Stk ks 88,
- ] 8.3 1284
- £ De6 Ae82
hl B 2e3 dedd
n 3 A0e2 2204
" ] Tel Aokt
n 8 8,8 2 76
" L] 8.0 2260




- PABLE II (Continued)

REMARKS

AVERAGE WEIGHT
2280

AGE IN KO, OF WEIGH? IN

DATE
e BQURS . LARVAE e,

Auge § X _ 5

20

ZeQ

]

AR 20 49
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(Continmead)

TABLE I

REMARKS

AVERAGE WEIGHT

5OL OF WEIGHT IN
HOURS __ LARVARE
48 5

AGE IN

DATE

2:84
2.3
276

4.2
_15:6
15.8

5

’

P LYY 084
— ~Ade8 2086
308

-5

Abed
i L]

8

FXT)

J =289

e

Te 34

3607

2030
8280
8,30
Tedd
9,38

8.5

430
4.5

Bl
469

8.80




TABLE 1I1I (Contimed)

DATE AGE IN NO, OF WEIGH? 1N AVERAGE WEIGH?T
HOURS ___ LARVAE . Mie

REMARKS

48K 20 &0 ] 5De8 10,06
n B 3.8 7250
—Totals 70 €181
Mge & 73 B 966 19,32
n 5 9606 19.32
" S 960 1920
" ) 92:0 18:40
" § 87,0 AT.40
o 5 8404 16088
LN $ 89,0 17080
" 5o 2004 —20:08
M fotads 4G 830.4  N-]18.45
 nge 8 78 8 . 13%.8 25,66
o § o 216:8 2512
. 5 1388 26056
- & ame 25040
- B 2348 26:96
S S 118.8 2276




=4 5=

o TABLE II (Contimed)
DATE  AGE IN NO, OF  WEIGHT IN  AVSRAGE WEIGHT  REMARKS

e HOURS _ LARVAR e,

ABze § 178 S AR%ed — 7Y . -
. - A2heQ e R8e30
n - 158 276
= £ 1010 20080

Alge 14 Q4 S A62¢2 $0.44
- - 1] 85,34
- B 1922 5844
- ] AZeE 35.5%
n 5 190.2 36.04
- -1 20026 40,12
- g D4ed 42.88
n ] 139:0 2780
- 4 20920 41480
» I 4824
- B 178:0 3652
" B SENS \/ N ) 25,64

4. fotals 60 221.8 35,86

ABge 690 $ _228.0 85,76




wdie

TABLE II (Continmed)

AVERAGE WEIGH? REZARKS

WEIGHT IR

AGE I¥ Ko, OF

DATE

38.0

9.8

20,36

74,01 |

-

8176

08.9

$

§

/1Y .

38602

.12
1440

] S J— N

Auge 4

373:0




iy T

TABLE II (Contimed)

DATE  AGE IN  NO, OF WHIGH? IN AVERAGE WEIGHT  RUJARKS
HOURY ___LARVAE MG,

Auge 4 96 5 389 77,88 _
- 5 4030 80460
- 5 38%:4 77,88
. 5 3918 78036
- - I— 1N 82,92
" 5 359,6 72,92
- 5 35108 70436
- 5 36046 77092
" 5 402,6 80,52

Y Totals 66 4253.4 77433

fuge 14 120 5 77304 154e7 All sealed
- -] 79540 169,0 " -
" 5 760.5 252.1 "__n
" B_ 77062 _154,0 now
- R S 7 Y -} 14604 n "
2 -] 13342 147.8 " "
- 5 _732:4 14645 " "
. 5 TA7.6 143.5 n n
- 5 130:4 14601 " "
u ] 719.4 143.9 n n




~48=

TABLE II (continued)

DaTE AGE IN HOo. OF WHIGHT IN AVERAGE WiIGHT  REMARKS
——HQUBS ___LARVAE . -
duze 14 120 5 123¢4 14405 All sealed
" 5__ 73804 __147.7 " n
————Rotaly 60 8935007 ~ 148,85
TABLEY IIX

WORKER  LARVAE 1928

QUEEN B
DATE  AGE IN XNO. OF WoIGHT IN AVERAGE WEIGHT  REIWRKS
HOURS _ LARVAH Mo
Auge 21 6 X0 ded 0014
o __10 1e2 0e12
o 10 deb Qel6
z -0 deb 0e16
1 20 1.8 0,18
Jotals 90 (FY:] O¢15
Auge 18 12 10 28 0032
i 30 S0l Py
" 1o C Y] O¢43
" A0 325 0035




PARLE IIXI (Continued)

DATE AGLE IR d0e OF wWEIGH? IN AVERAGE WEIGH?  REMARKS
482 18 12 - Bod 0e32
" 10 29 0929
Totals 80 2003 034
A5 8 20 4ed 0e4d
. 10 Be3 0063
" 10 4e3 Qed2
" A8 5.3 Qe 62
n 10 4e9 0049
7 s 50 24e 0 =0
Juge 22 66 5 94.5 A8:90
" 5 793 15:86
" b 85,8 AZa16
" 5___ 85,5 A7.20
" B 94,7 18094
y 5 802 1604
" 6 63,8 12.76
Togals 35  583.8 : 16068




-

TABLE IIX (Continmued)
DATE AGE IN NO. OF  WEIGHT IH AViRAGE (/SIGHT REMARKS
—HOURS  LARVAR HGy
Auge 21 90 06 —30048 Thel6
: "] 03¢5 80064
o -] 3904 17298
* ] 89546 71014
X S, 3226 78.82
" 5 35904 71.89
" 5 28601 17222
o 5 3522 70244
" 5 39942 79484
Totals 45 3393¢5 376,41
Auge 22 114 5 __ 743.6_ 1487 Allsealed
" 5 72848 145,68 All sealed
" -5 1545 150,9 " il
" 5 1628 _ 1526 n "
" 5. 7847 A56ed " n
n 5 15605 1513 " "
n B 1736 54e7 " "
" 1 14745 1475 "
" by 138, 3 2383 d
— Totals _ 37 5090e3 M =3161,09




—5) e

PARLE Il (Contimmaed)
ATE AGE I HQe OF WuLHIT 19 AVERAGE JalGHT RuMARKS
HQURS __ LARVAZ HGo
AuZe 23 132 5 T55e8 14648
" 2 5836 A6 7
" 5 7353 146e6
" 5} 13238 2448
" S 700 1440
" 5 721e8 14404
il ] 5382 A30e6
Fotalse 35 801404 2 = 143,27
Auge 2t 156 5 64842 129.6
" ] 55628 13346
" 5 633.6 138,7
" 5 £55524 A3lel
il 5 5822 136e4
Totals
25 234502 M= 133469
Auge 35 180 £ 02228 - ]
; 5 67508 13540
n 8 65302 106
n 5 67442 134,8
d 2. 5143 A2e0
Totalg 25 352397 129029




PABLS IV “5m

DEVELOPMNT 0F JORKzR LARVAE

Rumber of Woight Average Remarks
~MarYae . S8 sleight m2.
A0 ~de8 D018
20 _Ae? 0017
20 20 0420
20 _LeB 0416
A0 Aol Q17
Total 50 87 M 0,27
A5 hours A0 a3 Qo33
29 2:6 0426
10 246 90326
10 S0 0030
20 229 9029
— )1 I d4e3 M= 029
A8 hours 20 Bo 0037
50 309 0,39
A0, 3e6, Qe 36
10 2.3 0.3
20 3e5 0,35
20 36 0036
Total 60 2l.6 M= 0e36




TABLE IV (Cone) -5 B
Age Number of Weight Avarage Remarks
Larvae T dolght me
24.hourg 5 245 0450
] 20, 0260
5 27 Oeb4
5 206 0052
5 209 0256
6 2a8 0250
& 23 .46
5 2a1 Ueb4
g 203 .46
5. 205 050
b0 fi82_50 5.0 4 2 Ueb2
20.houra 8. Se, 1202
5_ _5e9 1418
5 4e9 0498
6 6e6 _ 1032
5 o6 _ 110
_5 450 0,80
5 4.8 0,96
5 5,0 2,00
5 3o .74
Tokal 45 49:5 g 101 wmge




TABLE IV (Cons) —5de
Age Number of Weight Average Remarks
Larvas %, Jelisnt mzy
36 hourg 8 e ledd
5 Sed ds 22
g BeZ 104 _
5 Ts3 1046
5 645 1,30
5 e 1032
5 549 1018
_5 603 da2h
5 6.8 1036
5 646 _Le32
e doSal 50 6404 Nwde2)
42 houra 5 849 -
5 1.6 Aaf
5 9.2 1.8 _
5 8.5 Aa7
- I V5.
_5 8,7 22
5 Ta8 deb
5 81 1e6
5 746 _deb
5 7ol 2e4
5 749 1.6
Total 56 89,9 H_= 1463 mz,




TABLE IV (Cone) =55~
Age Number of welght Average Remarks
J:3rvag 1 Wolght mg, »
48 hours A 3ok
A 320
A 28
A ~de8
-3 4ed
A Sed
» 28
- 208
1 204
) - 2ol
A 209
- 366 .
e 2ok
_L 249
1 ek
- Y-
5 13.5
8 20.9
-5 dled
& 22:0
Toted 36 96.1 ¥ = 2467
54 hours 3 594
2 7.8




Age

Number of
Larvae

PABLE 1V {Cone)

Walght ' Average
e e e,

Remarks

wmimrrwbﬂhv#kbﬂkiwrrp#w%#r‘-

Total 32

163.8 Mz 5012 mge
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TABLE IV (Con.)

Average
el

Welgnt

s,

Number of

LILVae

' age

Remarks

60 h

3¢9
Ahel
1le9
1009 .

8¢

3
76

1le12 1

M

23

Tot




TABLis IV (Jone)

3w
Age Number of Weight Average Remarks
Luarvag _JiZe jeight  ny,
66 houra 1 292
1 _ 158
b 19,5
By 8.7
2 A5e5
- -7V .
- Al
—A 185
—i - 7Y
2 A58
A 2606
S —2led
e 466
L 23:6
A A4
A 0.9
1 19,9
i 188
2 A92.7
2 187
5 6649
5 73,3




TABLZ IV {Con.) ~59-

Age Number of Welght Average Remarks
Larvae iz Yelght me
] Tded
x] 78,1
: e
5 _78:6
20 tal 50 8048 1 S 16410 mg.
13 hours A 7Y
- Sla g
1 RAe8
Y 136
. L7+8
- 2208
A 191,
Y Sle3
1 £3¢6
2 e
-y 2009
Y 2lef
2 4303
4 584
! el |
/ 205
L 25:8




TABLE IV (Cons) =50=

Age Mumbsr of Jelght Average Remarks
75 w711 i - Jlgnt mg,
) 2le3
] _ 2044
! 1846 .
/ 1508
/ 175
/ 28
L 7Y
¥l 86.3
5 38,7
Totsl 38 749.0 ME_ 19,71 mg,
78 hours A 288
i 508
1 236
e AT I
A &ledo .
1 29:5
» D
b 53:8
i 5 1Y N
3 _19:3
1 38
—t -7y
by 19,3




TABLE 1V (Cona)

~5le
Age Famber of Welght Average Remarks
~Larvae . L. .. Jelght mgs
A 19e3
1 208
» Y £3e8
2 Bheb
s Neb
- 2602
2L 1Y
A 88,8
Y 30s1.
i - T
1 318
L el
| kel
2 Z4e9
Yy —Ble2
1 20,8
1 21e9
1 2403
e 2408
2 233
By 2346
Total 34 881e3 M= 25,92 mg,




TABLE IV (Cone) —52m

B
3
E
g
7
o
Ly ]

Weight Avarage Ramarks

2 ‘ “'{giggt 2y

E

EEEEEE b

O
2
jo

N
o
F‘

:

A3s)
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TABL3 IV (don. )

-3 S
Age ~Number of Welght Average Remurks
Jiarvge MR Weignt mee
2 52068
- S2ed
; 4847
1 4204
_L ﬁlg
]
S
S
20 hours A

11311131313

&
.
1av]

>

(v)Y
l:'
)

J»—-FLP&HQHPPR»'#—HHL




Age Hunber of

o L

TABLE IV (Cons)

welght
me,

Average

Jelght g,

Reonmarks

(e 23
~3
{3

:

(*3
O
(]

E |

£

mﬂmﬁ»r#rhphbg

EEEEE

E

o
g

700 .

Frrrrrrrrrer

7503




aAge Humber of
Aarvae.

TABLE 1V (Con.)

35

welght Average Remarks

mZe Yeight mge

9746

850

85,2

—84:3

1423

399.9

365,9

373049 N = 80,66 mze

94,6 ' Unsgaled

_128.0 3

ins

"

"

kwr%#rFkvrbEwwww%mrF%Fr




PABLE IV (Cone ) =56
Age Rumber of Welght Average Remarks
Laxvas e Yoight mge
2 2334 Jealing ve
- 2288 X "
by 11623 _ " "
i\ 2196 " n
5 549,86
S 518¢9
B 538,9
Total 30 334,17 M 1039
08 hourg 1 1410} 2141s) arl
1 140, ] " "
- 305 n "
A 14ded, "
. 13503 S
2 23905 " n
A 13726 z -
X A38.8 2 "
B 6693 ‘ 134.9 o =
-] 695 | 9 " hd
- I 87,3 137.5 " "
5 68646 2373 " n
Total 33 45412 M = 137,61 mge




PABLE 1V {Cons)

—

Age Humber of Weight Average Remarks

414 hourg A AR5:4 Jealod
i 16409 "
2 16506 "
1 21639 "
— A58, 7 n
Y 15446 n
e 45950 .
1 1537 "
. 162:6 -
a 16,3 "
2 159.4 "
A A63:8 -
1 156:6 "
- 169,8 -
1 _A57,7 "
-1 2156¢2 s
1 156, "
- 1643 -
Y 257,65 "
1 156,0 "
1 162, 6 "
L1 1645 "
- 155058 .




TABLE IV (Con.)

Rumber of Welght Average
lg: WQ& ght HE.

&
@

Remarks

=60

166, 6

Sealed

15746

16943
159,89
158.4

161.8

L

1573

"

_159.8

4930,7 3 = 159406 mnge

150,49

.E

ons

58,

k— - L, T T VU I T T . l, S té - &* B F Eg

"




(e

Remarks

AVorage

Weight

S,

Number of

Ago

ocoons start

1499

LU
"

"
n

”
"

16746
1497

54,3

153,0
15309

L

"

15643

163.2
455.3
A48

"
"
L

Spinni
”




TABLS IV (CON.) -70=
| Age Number of Weight Average Remnrks
Larvae s, olght mze

8 A41,8 spianing

P 13802 =

1 A59x3 -

i Adhe6 2

L 1472 "

¥ § L0366 z

s A24s 2 "

’y $45¢ =

A 2908 -

A Adged -

1 A4le2 u
- A393 -
& A3Te3 -

2 ~A48:8 -

B 144 n

» Y 4495 !

A Jaz.5 "

Y d44e3 -

A AATed -

A 44048 -

A 2483 -

L A44:6 -




TABLE 1V (Gon.)

B
Age Humber of Welght Average Remarks
Larvae e Jeleht e
A 147,56 —Spianing
A 139, "
1 1415 "
L 143:8 "
1 140,6 "
2 1482 "
i 31446 "
miﬂ ﬂ 45;2:7 33 ". ;ﬂb.b? !?,L
144 hours 148.8

x»ﬁrr%mwi«wﬁwﬂvﬁwi{vtr

148.9




TABLE IV (Con.)

Age Humber of welght
Lz—; rvae

Average
Joi gﬂ 11 e

-7

Remarks

iz 143.94




Ag9 Rumbper of

TABL: IV (Con.)

walght Avarage
T2 qolpant mie

-7 3

Remarks

3602

190.1,

14649

1470

:

NS
&
(&

krprLkbbbfukkwk#pﬂw#E

3587, = 141083

15349




Age

Number of

TABL: 1V (Cone)

Weight Average
Mo Welght

"

"t

"

W"*"T‘*"Q’”L”‘TT%L’“T“‘*‘LT‘LJ’“R””T‘E




TABLE IV (Comns)

Ago Rumber of welght Average Remarks
~Larvag e Jeight Mo
144 hours 1 4be gogoon spun
1 1428 - n
1 138.8 " n
fosal 29 4147,9 M =143.03
TAELE IVa

WORKER LARVAE 1929

AGE  NO. OF WEIGHT MEAN ING. OV:R @ INO. OViR OCOEF, OF
HR3. LARVAR IN i DRIV WAIGHD PR, Wi IGH

_ 8.7 0,17 0406 54

bk ek kK b
b bl
B
2
&

5




TG

2530 Ifa {Cone)

AGE Nue OF WEIGHT LN I8CGe OVIR 3 LNde OViR OUEF. OF
HR3e _LARTAR LN NGa AR IGHT e J2IGHT ;
. J—. 488 2093 2 009 Le40 83 t 2007%%
gL S VN ¥ VY] 50872 0e33 284 _94 20070+ 2030
I - W -1 T1: B— 3.7y VR L1 D020 8 £ 302
5620 3360 280302 0033 Te48 85 74244
N -7 M) 1> - R TY. "B 1Y - A3 81 31e3%
A28 Q0lel  20e92:0e80 036 25 8002 1o
U 8T AR4ed | 47679 Je88 _ Zle87 84 2983 24993
30 29 A30ed . 0607621055 _ A8eJ7 40 220122 ha W5
[T A v Y T - T Y - EA V1 M- T 20 L4642 30763
Q 80852070 30043 44 8458 0,924
z 2 2. 2 0e250
i 06 A5 3e84200067

12033 00207 152.39: 0042  Ged8" 402" 2032+ 0,194

126 3L 427 145.57:0462 Gl 4088 5048+ 0,308
1320 4470 14%05: 0066 264 17t 3552 0.4
138 26 360706 141.0370.50 e’ 00841 2460 7 0424
244 28 407003  R43e947 0eJh  Reld leB 270t Qo247

1 doxotes 1038,




TABLE V ~77~
DRONE LARVAE
Age Kumber of Woight Averags Remurks
Larvae Mg, Weight mge
A2 hours 10 320 0030 8/5/29
20 2e0 0020
A0 L7 0,17
10 25 0,25
A0 Zed D21,
il -7y Qs 22
A0 2,8 0,28
20 Jed 033
10 26 0s26
A0 209 0029
_ Totsl 2100 250 =0 IDRe
24 hourg bY) Jed 0034 8/5/29
30 37 _ 037
0 406 0,46
10 402 0e42
10 308 0436
A0 308 038
Zotal 60 233 Mgz 0,3 m
nours B 56 1.2 8/5/29
5 Ted Led2
5 60 1420




$ABLE V {Cone) 73

- Age Number of Welght Avarage Remarks

Laxvae 2 dedght mze
5 8,5 1,70 8/5/28
5 42 0084

5 4e3 0486

5 540 _1s00

_5 5e3 __1.06

5 Be2 1204

5 440 0,80
5 545 1410
b 540 100

K] Sed 108

] 45 090

5 920 102
b Deb A0

Total 80 _8642 Y= 1408 mg
48 hours 5 999 298 8/5/29
| 5 9.5 2.0

5 9,0 1280

_5 9.4 _1e86

5 997 194
5 Ale3 2026

S A9e0 2200

_5 10,3 _2:06




TABLE V (Con.)

e
L Age Number of Welght Average Remarks
Liarvae e Joight mee
5_ 9¢9 . 198
b 9.8 1496
5 107 __2e14
2] 2105 2010
5 10,7 214
5 944 1,88
5_ 1.2 2028
5 ERY-A 184
b_ 201 2eU2
—— . Total 85 17340  Mw 2401
60 hourg 2 3ol 8/6/29
| A 2ed
X 2ol
1 25
1 348
. L7
A 306
B 3 Se4
1 3a7
i —3e4
1 3.3
i 306
i S 47




TABLE V (Conms)

| Ago Number of Velght Average Remarks
Larvae M. Jolsht mes
1 —A2sd
Y 37
A 40
L N
1 Bl
A 4e8
i 208
5 2652 B4
5 A7e0 34
] 199 40
6 L2 ~Ze4
S 1624 3;3
6 1609 3.4
5 BN EX;
5 A%3 3.5
8 159 3a2
5. 2220 284
5 1620 3.3
. Total 76 247,8 Mgz 3,30 mz.
19.4 8/1/29




TABL: V {Con. )

3L

Age ‘ Nunber of Folght Average Romarks
g, Jelpnt me.

(Y]

mrmkmLmLmLanLLﬁwL#‘%—'LLPF&H#HLHHL%—'E
3




TABLE V (Cone) =82=

Age Number of Welght Average Reimarks
Larvae DR Helght me,
5 %3 Teb
5 43.0 8e6
miﬂ §§ 551:9 - 83&5 Eo
hour 8/0/29

:

iviwwauwxwiwﬁw%rbpﬁﬂﬁrhwhww@f




Age Number of
Jarvage

TABLE ¥ (Qon.)

36 hoyrs

4040 841/29




PABLE V (Oons) -5

Age Number of Jeight Average Remarks
~LAXTA0 T Welght m2e
i 41,6
b 39,8
1 49:2
i 394
1 6640
1. 62,5
1 5949
1 4343
 } 2196 43,9
5 18342 3646
5 20004 4led
5 1847 31509
5 2130 42:6
5 187,9 ‘ 37
] 321e3 44e3
5 1780 ' 336
Total ;63 e 2078:6  Maw 40496
MWehurs 1 751 _8/16/29
1 ' 777
i 0440
1 487
1 40s1




Age

Number of
Ji3rvae

TABLE V (Con.)

Jaight Average

35

Remarks

. 0% ieight ‘ng

753

103.56

504

82:8

83,6
8lad

10607

a3

795

91,1

7503,

45240 90,4

433,56 86e7

u.mwﬁmpwkrﬂwwkwr#whﬂwhw»arwrwb-

54342 _108.6




TABLE V (OOn.)

5.
-ty

Age Rumber of Welght Avearage Remurks
Larvae gy del int mge
5 5178 103,6
5 464:9 93,0
5 425.5 85,1,
5 _464,7 92,9
5 443,68 88,6
5 460,) 92:0
5 _36L4) 7203
5 36304 727
5 440.8 88,2
5 476 83.5
5 43723, 8704
5 465 894
5 3937 78+
5 508, 101,7_
5 412:6 8205
5 434.9 87,0
5 45304 90,7
5 —526+4 ~105.3
5 3908 78:4
5 80,8 7623
5 447.9 98.6

Togal 154 1340203 M= 87,03 mg.




Age Number of

TABLE V (Gon.) Y

Yelght Average Remarks

120 houpg

_A22e1 8/1/29
145+ 5

98,6

—d 3404

99,0

10947

90,0

922 M= £930 mge

_ 12846 8/1/29

_175.2

12691

1300

109,8

28209

17046

182,93

187:4

1776

22040




Age Number of

TABLE V (Come)

Welght Average

Qe ngght 2y

-86-

Remarks

Larvae
.
-3

286,5

A2Ge2

A48.7

189.6

203:6

20603

1956

20203

A95: 3

19747

208,56

138e2

1,696 7 =

8/1/29




Number of
Lgrvae (]

TABLE V (Con.)

Weight

Average
1§e;ght 11720

Remn rks

A

(%]

2767
LR4e3

18642

2639

O S o o 3 T O S O O U O N

Potel 56

14.20767

M= 253e 71 mze




)

PABLZ ¥ (Cone)

Age Number of Welght. Average Remarks
Larvas _ngy __eisht
156 hours ) 35808 Partly sealed

A 3554 " "
2 329,9 " "
1 ___380,0 " "
- 415e2 "

-y 363.8 Partly Sealed
2 EY SN

1 378.0 " "

1 36627 " "
A 08,0 " "
i 31907 " "
A 369:0 n "
1 ‘§12%9. " "
2 3368 " "
1 282,17 " "
1 290 " "
A 33640 " "
A —Bl100 " "
1 39142 ‘ "
- L7527 35046 n "
5. 1846,6 369:3 " "




TABLE ¥ (OOno )
Age Humber of Weight Average Remarks
-z Harvae e, Jel ght moe
4 _1407,6 35109
¥ 1782.1 _ 35644
5 191605 383.3
2 763,0 _ 3815
Total 46 1641346 M = 356,82 moe
356 hours 3457

EH%PJP’HPPPLPFLFH’-‘FP




~J 2=

TABLZ V {Con.)

Age Number of | Weight Avarsge Remarks

g, Holiht mge

PEEEEEE

(%]
F

14296 285,9

1643,0 328¢6 Partly sealed

16740 336,0 "
16997 3399 n__ .

1498.0 299,6

1454,9 291,0

A725e6  346.)

15894 31749
16520 330, 4




Age Number of
Larvae

') J=

TABLE V {Cone)

Weight Average
NPe Weight mz,

Remarks

16179 32346

]
———Zotal 200

32,702,9 M= _ 32703 mze

ot
(]
E

384eb

35440

41140

395.6,

iHFHLPrPPPLwa%-LP

:

|

3927

39848

I~

36148




) fom

TABLs V (Come j

Age Humber of welgnt Avarage Remarks
Larvge e —simnt mze
) 13575 3915 -Seag:g s _SOmMo 0000 )ns
5 195241 30.4 " n___"
5 - 2012,7 20245 _
5 1934:0 3686.8
5 195940 291.8
5 1364.,9 333.0 Saaled some oocpons
5 177546 35601 Unsealed
1 4053 Joaled
by 38440 "
1 38502 "
1 395.2 n
3 299,8 "
3 388,8 "
1 376,9 "
1 400,39 il
2 _409,0 n
1 580,9 "
85 01080 M = 384,78 mg
180 hours 1 373} dealed, spimning
1 83,1
1 39043

|




Age

¥umber of
Larvae

TABLE V (Gone)

Welght Avorage Remarks

MRe Weluzht mge

1

———

it
A

38547

30543

397,31

lHﬁHPFiHP‘FPr*‘IHLPkH#HFQHLa—-'iwiw

lar:e]s
I O




“~JGm
L]

TABLE ¥ (Cone)

Age Number of Welght Average Remarks
1 Larvae Re Helght me.

5 13316 386e3
g _1839,4 36749
1 29173 383e7
] 18974 37949
] 2191549 3832
5 _1913,5 38247
5 195040 ~330,0

B 29478 38305
L 3964 39193
5 _1865,0 37340
5 1877.8 3756

] 191049 382¢2
5 192540 385.0
5 1903.9 380,8
5 192748 38546
5 1927.9 385, 6
B 196844 393.7
5 293008 398,2
b 19314 3863

Potal 120 46179e4 M = 384,83 mg,

180 hours 3 37649

o 3677
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TABL: V (Cone)

welgnt Averange
e jeignt inge

Remarks

193645 387.3

mnUPMFPPPFPFFWPFPP‘PP‘P‘P'PE

2934, 38649
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Fumbsr of
Liarvae

TABLE V (Gon. )

Weight
mZe geight mpte

5

RO00lad . 4028
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19289

o
o

Oal778 K= 203,56 mge

E

3705 -Gogoons spun

378,89

37649
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36804
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38002
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TABLE V (Contimmed)

AGE HUMBLR OF Wis IGHT AV RAGE REJARKS
LARVAE ity JSIGHT G
192 hours Y 36044 3604 gogcon siun
A 36646
A 21e5
1 36547
1 362¢4

. 3779
5 18307 36601

o 183949 2079
5 178648 357,4
5 —1826,7 36547
-5 k8923 3786
5 16815,8 26308
5 18979 3796
b 0e5 36041
5 1847.4 36945
5_ 8321 366
5 17939.8 36040
5 481802 36303
5 183600 3672
5 AgL3.1 202 6
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T4BLE  V  (Continued)

HUMB:R OF JEIGHT

AVIRAGE
B IGHT Ko

REJARKS

3678

gogoon _spun

368e1

36749

20204

(51 Jm Hﬁl | (S1 3 {1]
s
Vet
el
o,

Pot

425177 M =369e72

37,2

Auge 16

36649

35843

STheb

342e?

3662

29849

36894
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PABLE V¥V {Contimiad)

AGE NUMBAR OF JEIGHT AVARAGE Rtis A RKS
=5 LARVAE —BGe VEIGHT 3G
204 hours 1 37205 Akout ope-third
1. 390e2 _ are prenupae
1 3470
L 36541
1 _381e0
3 —554e2
A _376e4
L 3753
. 3484
A 35747
5 _1860,9 37202
) 18500 370+0
5 181504 33iad
5 1850e2 _ 3700
6 —A783e3 352e6
;) AT83e6 3573
5 A839.0 36Te8
5 172604 2203
L A03.] $6le8
b 17421 3484




AGE

WULLBE OF
LARVAR
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¥ (Continued)

JalGHT

G,

AViSRAGE

RaFARKS

JAIGHT HiGe

urs

179204

35805

All prepupas

A81Le7

L7831

20203

L7522

179207

gﬁ hours

All prepupas

IHJP'JI—'*HL*-'HD-‘QH&"HF Emlmimim-m
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PARLE ¥V {Continued)

WUMBEZR QF mIGH? J‘AV\;’:R.&GE WS.ARKS
LARV4E Mg YEIGHT i,
216 hours 347e2 All vrepupae
357a8

bkiHPPbHP&JP%*H!'—-PLL

—hilled
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TABLE V {Continmed)

AGE NUMBER OF WEIGHT AVASRAGE ReARKS
LARVSS M3, LA ET G,
216 hourg 5 82445 364.9 All yurevupae
5 181367 36207
5 178846 3577
-8 1804.8 36he0.
2 29289 38,8
_5 19298 58640
-5 A74322 340e7
5 172Le5 34403
_5 173341 34808
5. 180546 . 38} 1.
] 1808, 3 36le?
5 177323 3547
>3 L7817 3063
8. 1932,0 3604
] 1903, 5 336e7
—Tofifls 100 38426940 M= 364,37
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TABLE Va

DROGE  LARVAE 1929

AGE Q. OF IGIT HEAN
Ba3, LARTAS 1IN MGo

I8Cs OViR

P REV \{MIGIT

7
4
¢

o IHGe OQViR  CORF, OF
b

DRV YELGHT VARe

22 100 2540 0925 _ Y _az7
24 _ 90 Liad Qa 23 Yeld 86
36 8 8502 1208 0069 Az
48 __ 85 1710 2401 0e93. 86
60 ___ 20 6498 3024 0e32 Ae33 61 230Dt 25
7220 18609 __ 9e34% 0¢4l 6010 1398 28927 * 3e 250
84 20 36007  18,03: 0e73 £e82 23 2 v
__sgggL 23 96596 __ _42e85* 1459 24072 _137 25.83* 20733
108 23 1648e9  T7,04% 3,68 _ _ 34,19 80 «18 + 24605
120 8 922¢4 115430 * 4490 38425 50 16468 * 20 89%
132 20 3197450 153488 4466 44458 _39 8080 2 2,07%
144 20  48]13.4 2404672 5,67 80,79 80 15222 ¢ he66%
166 20 6945 106,59 44 10400+ 19085
16 1045540 381983+ 2460 34457 909 5043t 0e4T%
L8025 99000 IQ7e23% 1e30 5039 ded PRI
192 25 9502.4 380,1071.88  7.12' 1080 3e60 0esed
204 25 903447 36)e39f 1093 ;g_._ul 4.91 3086 * 0037%
216 25 90750 363,00t 1,84 161 Opdb 3468 * 04355

1 Indicates loss
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TABLE VI (Contimmed)

I x* 001752
I <_Qod738
Ix* $1(#)=00014
VI3 < 040374
. a = 001 mge
PoBe 304007 mg.
PoEey, = 04003 mg.
Estimated - of single larvas 0.01 mg. x V6 0,022 mg.

Estimated P.E. of single larvas 0,007 mg.ix /B ~0.016 mg.
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TABRLE VIII

QUEEN LARVAE 1929

HO., of WEIGHT IN

ING, OVER % INC. OVER OOEF,OF

HR3.
B 12 6 1.0  ug.d
2 6 .00
B 6 190 sug. 15
2 S 240
A S 1.0 e d
2 8 1.8
2 B 200  sug. 27
2 8 1.0
A 5 0.9
Totals 48 12,90 M- 0,897 0,27 159
9 2 1 0.4 _Ange 3
'l A 0
s A 0.2
9 A 0
9 1 0.3
9 A 03 ARge D
2 1 0.3
< A 0
9 A Q6
9. 1 0.3
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PABLE VIII (Conthmed)

AGE

1IN0, OVER % INC. OVER  OOLEF.OF

HO. of WEIGH?

I T

07
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TABLE VIII (Continued)

COEF.OF

106

o3




=112~

PABLE VIII (Contimued)

IR0.OVER . #IiC, OVER  QOE?. OF

AG8 WO, of WBIGHT

Q0L.




O0L. AGE NO. of WBIGH? REMARKS INC.OVER % IHC.OVER
NG  HRSJ. LARVANL A5 AL PREY et Vo Wid U
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PABLE VIII (Contimmed)

P Rk
AL

OQEPPICL:EHY OF
YARAADIL L EY

A A la8
A Al
A Al
A A 09
A A de2
5 T U W
2 Ao a3
2 S a4
2 Al
2 109
i_n_ A de2
}..L A de2
2 S de2
2 Ak
T T W N TN
2 2 3
9 A 52
9 A 22
o A 24
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PABLE VIII (Continued)
. OOLe AGE N0, OF WEIGHT REMARKS ;o %o‘.gma COEFPICISNT
048 1 23 Auge 3
8 A2
< A2l
) b W X,
9. Ao a6
- A def . Bge D
9 A 28
) A de2
] Ao b
9. Ao deb
2 A 20d
2 Ao 20
< i__2a
] Ao R
A b S W
A A2
A b W
A A dad
A Ao 20
A A 266
] A2 Ange A8
-2 A a8
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TABELE VIII (Contimmed)




FARLE VIII (Continuea)

" OOLe 465 NO, OF WmIGH InC.

HB ¢

OVsR % ING, OVAR OOEFFICIERT
EIGHA? PREY, WEIGHT OF VAR,

ANFT: L, O

4 1 28 AURe 27

2
2 PUY

2 A m3
S W

s A za

s A a0

I T T S Y S
2 A4

B 1 4

[ Y S Y\

2 A___aa

2 i 4

2 I s

B U T
2 A 48

B A s

2 2 2

2 i Y|

4 PN L
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PARLE VIII (Continued)

WalGaT

iNGe OVER 9 1iU. OVER COBFFICIEN?

COL., AGE KO. OF

MM&MMM

>
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2h
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PARLE VIII (Contimued)

180, OVER

we 18872

H0. OF

% INC. OVER OOEFFIQIENT

e Bel AR D
A 2ded

a

AGe$

A 293
> W11

A

Auge 2

A%l

A
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PABLE VIII (Contimed)

OQL, AGE NO. OF WEIGHT ING, OVER % INC. OVER COEFPICIEH?
REMARKS PRI PR&Y OF VAR

X0, HB3. LARVAR 1IN M3, RISV Wi GH Ve WRIGHT B
2% 1 48 Auge 27

g A 42

A i 9.3

2 A 208

B 1 Al

£ 1 2923

B 1 8ad

—Jotals 33 3027 M-11aG0%0s65 691 147 8 £3:7
L84 1 X6 Juge 3
" i 4249

2 b ]

2 i Bed

i DR US| X ]

A 1 62ed  Auge 2
A A 653

A 1 421,

A A .4

A A 783

A i 46e2

A Ao 400

A 1 47:7__Just Noulted
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PABLE VIII {Contimmed)
OOLe. AGE X0, OF WRIGH? INO. OVER % 140, OVER OOEF. 0%

I S - 7 W\ T N

B

Hwiuv?‘?‘r?ﬂb‘rb‘l‘bﬂ?‘bkb‘?‘rh
3

:
E

3

FET

128

EEE%

EEFEFFFEFEFEFEEFFFF

3
o
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TARLE YIII (Oo‘ntimd)

C0L. AGE 1'0_. OF VEI

H

GH?

INC, OVER % INC. OVER OOEP, OF
BRS _DREV. WRIGHR PREV.WEIG YAR..

HE

_B A 12,8
B Ao Al8e2.

4 1 B4 Aug 3
< L 94.8

. A 769

e 1 2128

2 A T4.8

o 873
g1 960

2 1 852

2 2 1150

-2 A28

B A A28

A A 663

B A 10%8

2 1 953

_B Ao 2308

MoE
L1 L
BEE
EF
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PARLE VIII (Oontimed)

» OVER O0OQEF, OF
WRIGHS JAR.

R

OOL. AGE NO, OF WEIGH? ING. OVBR £ INne
REMANKS PHILY, WK PRIY,

2 A 195,32  Imsealaed
£ 1 23381 __ Jealed
S
A i 00,8 ___Jealed
BV G s ) i
- I 3500 -
-2 A Sl31 -
1 3. 333.0 -
-] ! W1 -
-2 e 24008 .
2 1o 2607 -
2 N S— Y -
2. A 28Le8 -
A D AT2aR_AuRe 2T
-4 A 2422 __linasalad
] ¥ § AL3aT =
-2 Y A2 -
2 A 260e4 "
- . ATGe8, -
i SNSRI S V7% N
2 1 170 -
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TABLE VIII (Contimaed)

COEF, OF

WEIGHT

OOLs AGE  NO. OF

Mg, OVER ¢ 1NO. OVER

d kB ___Sesled

> WS
2878

8066 Soluning
29009 MR 3

Skt ___R0aled

329,9 "
— 2438 ~
2972 -
o W - Y | -
e B76e8__ AURe D




C0L. AGE NO, OF WEIGH?

:

b
k|
L.

=l
PABLE VIII (Comtimued)

IRGe O¥ER £ INC. OVER OOEF. OF

13 - y
3144 o

SN 1 Y- BT |
) A Satu4 . Jealed
B W17} u
£ I S R :
] D Blilad40Ze R
i A 2857 Sealed
2 A B24al -
] I S—1(Y -
. P WY N z
£ Y lied =
] - -1 il
] Ao Dok AURe 3T
£ ey 2263 ___Segled
£ A 2540 -
L A 2004 -
£ A 280,09 -
£ A Q8ed -
LAz A W3 AU 3
2 A 28.7 __Gooom
£ i Shlad "
g Y Phe8 .
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TABLE VIII (Oontimied)

C0L, 4GB = BQL OF WRIGHZ IR0. OVER % INge OVER . OF
9232 1 202 Auge 3
1o 21e7  sug. as
A 2909  Gosoom
A 2965 v
Ao 82 ¢
PN W .
1 2968
A 28%2  »
- N T
P W S
A 3163 g 8L
L3326 Cocom
1 3077 "
1 333 "
i 3049 .
A Xps v
Ao 2828 .
W TN .
1 Ml "
W X .
1 39,0 n

kbbb bEFEEPEREERFFPEFE




'} b b L}L

=127=

TARLE VIII (Contimued)

OVER % INGC. OVER GOEF., OF

g

OOL. AGE HNO. OF WEIGH?T IKC,
s HA R .. 'N'

et A

3

. 1 349 Gosoom
2 A GET
2. b V7 S
2 1 gmr
2 I W N S
2 SUNI X N
2 1 g3 v
2 b U W
. A M
A L gds -
A S U S

7403 0,813

B

ol ol ol ol o
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(Continued)

TABLE VIIX




TABLE VIII (Continued)

cox.. 4GE N0, OF WEIGH? ma. ovmz % 1INGC, omn oom'. oF

A 39,2 sorme prepupas

S 0

bEbPFPFEEEE
S B I TR SO R S
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