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state of imaginal differentiation at the same time as the host. In oth-
er words, the discs developed normally in their new environment if
they remained for two or more days in the larval host before pupation.

The discs behaved quite differently when they were transplanted
into still older hosts, that is, when the time interval between trans-
plantation and pupation of the host was further shortened experi-
mentally. Experiments of this kind are represented in the second
group of cases in Table 47. Here, the discs were transplanted into
hosts of stage 9 and remained for two or less than two days in their
new larval hosts before pupation took place. Imaginal differentiation
of these transplants was not complete in this age combination. In
some cases where differentiation was more advanced, cuticular struc-

TABLE 47. TRANSPLANTATION OF THorAcic Discs iNTo LarvaL Hosts

Days transplant
remains in host

Stage of host at
transplantation

Stage of disc

at transplantation Condition of disc

7~ 74 6 Completely differentiated
7— 74+ 6 Completely differentiated
7- 7 5 Completely differentiated
7+ 8 414 Completely differentiated
7 8 414 Completely differentiated
7 8 4y, Completely differentiated
7 8 4y Completely differentiated
7 8 414 Completely differentiated
7 8+ 4 Completely differentiated
7 S+ 4 Completely differentiated
7 84 4 Completely differentiated
7+ 9- 4 Completely differentiated
7+ 9~ 4 Completely differentiated
7 9 4 Not quite completely differentiated
7- 9 4 Partly sclerotized, bristles formed
7— 9 4 Partly sclerotized, bristles formed
7 9 3 Not quite completely differentiated
7 -9 3 - Not quite completely differentiated
7 9 3 Partly sclerotized, large white re-
gions, no bristles
7 9 3 * Partly sclerotized, large white re-
gions, no bristles
7 9 3 Partly sclerotized, large white re-

gions, no bristles

- tures such as bristles were formed, but the sclerotization was never
complete. In other cases, only part of the transplant was slightly
sclerotized, while large regions were still transparent and rather im-
maturely developed. In such discs, no bristles nor hairs were formed
(Figure 19-H). The variation in the degree of differentiation with-
in the different cases is undoubtedly due to differences in the age of
the host at the time of transplantation.

Worthy of comment in this connection is another experiment in
which the imaginal eye disc of donor larvae of stage 7 (twe cases) and
stage 9. (three cases) were transplanted into the abdominal cavity of
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hosts of the same age. In the cases reported above, where thoracic
fiscs were transplanted into only slightly older hosts, the transplants
ilways developed synchronously with the host and gave rise to a ful-
y developed imaginal eye in the abdominal cavity. The only differ-
pnce between a normal and a transplanted eye is that the lenses of the
fatter are directed toward the inside of the eye instead of projecting
rom the outer surface of the cup as in normal development. This
Jeculiar situation has a very simple explanation. The elongated and
at cup-shaped imaginal eye of the larva contracts somewhat when
hissected and rounds up after transplantation in such a way that the
: It thus forms a hollow ball in

uter surface is folded inwards.
ghich the retinal part of the ommatidia makes up the outer wall,
ghile the part which forms the lenses is the inner surface. One can
jote further in these cases that the ommatidia of the transplants are
Buch shorter than those in a normal eye. This is undoubtedly due to
e abnormal spatial conditions the developing eye encounters in its
jw environment. Thus, purely mechanical factors restrict the in-
9s)e in length of the ommatidia of the transplant (Bodenstein,
39). ‘

Discussion "

. The experiments have shown that growth of larval tissues can be
freatly modified by altering the environment in which these tissues
evelop. Thus, identical Malpighian tubes grow best in a larval en-
'ronment, and less well in the pupal and adult environments, respect- -
fvely. True, the amount of growth in an adult host is quite small

p¢ compared with that in a larval host, yet growth may be consider-

ble, even in an adult host, if the time the organ is allowed to remain

h-the adult host is increased. In other words, growth proceeds at a

gnuch sldwer rate in an adult environment. No matter how much

growth is slowed down, there remains the essential fact that young:
karval Malpighian tubes can grow in an adult environment.

. Quite different is the course of events taken by larval discs of
lhe last larval instar. These organs do not grow at all when trans-
planted into adult hosts. Now these organs differ in two main as-
Pects from the Malpighian tubes, and these differences seem to ac-
Rount for their different behavior. First, the imaginal discs grow
jainly by cell multiplication, in contrast to the Malpighian tubes
hich grow by increase in cell size. Secondly, the transplanted discs
Rame from last instar donor larvae; thus, they were physiologically
Much older organs than the Malpighian tubes. The main reason why
flo discs fail to grow in the adult environment must apparently be at-
uted to the loss of competence of these organs to respond to
frowth-promoting factors present in the adult animal. That these
actors exist is shown by the growth of Malpighian tubes in the same
mvironment. ~

¢ There are, however, other possibilities to be reckoned with. The
actors causing growth in Malpighian tubes might be different from
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those needed by the imaginal discs for their growth. But even if
these factors are the same, there remaing the possibility that their ef-
fectiveness in the adult environment is too low to promote growth in
the imaginal discs, yet high enough to cause the Malpighian tubes to
grow. A combination of these possibilities will apparently prove to
be the real state of affairs encountered. As far as the Malpighian
tubes are concerned, one finds that the growth factors are- much more
effective in a larval than in an adult environment, for identical Mal-
‘pighian tubes, that is, organs which obviously have the same growth
competence, grow better in a larval than in an adult environment.
Moreover, these growth factors must gradually fall off as the animal
approaches its imaginal state, since Malpighian tubes grow best in the
larval, less well in the pupal and but little in adult hosts.

It has been seen that the growth competence, that is, the ability
of an organ to respond with growth when called upon, varies within
different organs. Apparently, the situation in regard to differentia-
tion is similar. Identical discs will differentiate when transplanted
into larvae, differentiation is less complete when they are transplanted
into pupae, and no differentiation at all occurs in those discs grown in
adult hosts. The same factors causing differentiation must be present
in larvae; they must be less active in pupae and are apparently absent
in the adult. This, however, is at best a rough generalization of the
actual situation prevailing, as a close analysis of the different experi-

" . mental series will show. Considering first the transplantation of discs

into pupae, the following interesting facts become evident. If discs of
stage 8— to 8 are grown in the pupal hosts, some sclerotization occurs,
but no imaginal structures, such as hairs or bristles, develop. On the
other hand, discs of stage 7— to 7, grown in the same envirofiment, do
not differentiate any cuticular structures. Since stage 8 discs are able
to differentiate, it follows that the pupal host contains the factors
necessary for differentiation. The reason that stage 7 discs do not dif-
ferentiate must therefore lie in the discs themselves, for they are ap-
parently unable to respond to these differentiation factors. Yet the
situation is somewhat more complicated, as is brought out by the fol-
lowing consideration. True, stage 7 discs cannot respond with dif-
ferentiation as stage 8 discs can, but these young discs continue their
development. in the pupal host, as indicated by their growth. In the
pupal host they should reach stage 8, that is the reactive stage, and this
they apparently do. Why then do they not differentiate after having
Teached this stage? The answer to this is given in the experimental
series where discs of stages 7 and 8 were transplanted into adult hosts.
In these cases even dises of stage 8 did not differentiate, which shows
that the differentiation factors are missing in this environment.
Therefore, we must assume that the young discs in the pupal environ-
ment reach their reactive stage at a time when the differentiation fac-
tors in the pupae have already disappeared or are so weakened as to
be unable to cause differentiation.
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. The gradual disappearance of the differentiation factors during
e course of pupal development becomes evident also in the experi-
bents where stage 7 discs were transplanted into larvae of different
fres (Table 47). One finds that discs of about stage 7 transplanted
Bto larvae of stages 7 to 9- differentiate completely, while the same
iscs transplanted into stage 9 differentiate only partially. Since in
his group of experiments all of the transplants remained for the same
fnoth of time in the pupal host but for various lengths of time In
be larval host, it follows that their different developmental behavior
st be attributed to the different lengths of time that they remained
g the larval host. In other words, the transplants growing in younger
ts reached their responsive stage at a time when the differentiation
jctors were still present in the pupae and hence differentiated com-
fetely, while the transplants in older hosts reached this stage too late
could not get the full benefit of the differentiation factors, which
kulted in partial differentiation only. Now there is one more point
kbe mentioned in this connection. In the case of complete imaginal
fferentiation, host and transplanted tissue apparently differentiate
f synchrony with each other, although at the time of transplantation
ransplanted discs and the hosts were of unequal age. Thus, some
of regulation must have occurred. This can be explained as fol-
: under the influence of the differentiation factors of the host,
fo young discs must have started their imaginal differentiation earlier
fan they would have if left in their own environment. Either the
wung discs have grown faster and reached their responsive stage
irlier than they would have in their own environment, or the differ-
htiation factors were able to induce differentiation in the transplanted
scs earlier, and the discs then have responded earlier than normally.
jccording to the observation on other flies (Bodenstein, 1943), it is-
fkely that both had occurred. :

., The experiments discussed above have brought to light the ex-
Btence of growth and differentiation promoting factors in the organic
mivironment of the transplant; and it has been recognized that in
pder to grow and differentiate, the transplant itself has to be com-
Jetent to respond to these factors. Yet so far nothing has been said
bout the nature of these environmental factors. This question will
bow be discussed. In all experiments the transplants were placed into
he abdominal cavity of the host, where they floated freely in the body
Buid. The most intimate connection the transplants had with their
josts was thus the blood medium. The environmental factors we
beak of are apparently located there. Obviously, the different en-
ronments tested have each their peculiar nutritive condition; there-
Rore, one might think that nutritive factors are responsible for the de-
jplopmental behavior of the transplant. In this case, the different
Bompetence of the transplanted organs would be the expression of their
Wavied ability to utilize the different foodstuffs. However, nutritive
Buotors are certainly not the main reason for the observed behavior
the transplanted organs, for experiments on Drosophila have shown
that hormones circulating in the blood of the host animal control the
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Termites (Reticulitermes flavipes Koll.) During 1945 we investig?,tqd 34
pmplaints of termites causing damage to homes and other buildings.
i many cases the damage was slight and the owner was advised how
k check it without expenditure of large sums of money. Occasional-
 the case called for some reconstruction work that was too big a job
by the householder. As there was a shortage of carpenters and it
b5 practically impossible to obtain copper flashing, a few people were
vised to do nothing for a while until material and help could be ob-
ined. Contrary to popular belief termites do not work very rapidly
kd a short delay in control measures would make very little differ-
in the amount of damage or in the final cost of eradication.

developing organ to a large extent (Bodenstein, 1943). That the ef-
fects observed in the experiments reported here are also due to the |
action of such hormones becomes very probable if one recognizes the
similarity in the results obtained in these and the previous experiments
on Drosophila.

Summary

Malpighian tubes from egg larvae of Aedes were transplanted
into-the abdominal cavity of larval, pupal and adult animals. These
organs ‘grow best in larval, less well in the pupal and only a little in

adult environment. " In most of the cases the owners reported the insects present before

v serious damage was done. Only in one case was damage serious
gh to warrant immediate reconstruction and this was in a farm
e where termites had been present for quite a few years.

M. P. Zarpe

Imaginal discs were likewise transplanted into a larval, pupal
and adult environment. In an adult host these discs are unable to dif- |
ferentiate. In a pupal host, the discs grow and begin to sclerotize.
Sclerotization is, however, not complete. Discs transplanted into a
larval environment and dissected at the emergence of the fly show com-
plete imaginal differentiation. ‘

PUBLICATIONS, 1945
Factors necessary for the differentiation of the imaginal discs are '
present in the late larval and young pupal hosts. These disappear,
however, as the pupae become older. These factors, apparently
hormonal in nature, are responsible also for the synchrony of develop-
ment observed between transplant and host tissue. Younger tissues
in older hosts will differentiate earlier than they would if left in their
own environment. Discs of different age respond differently to the
factors necessary for their differentiation.
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MISCELLANEOUS INSECT NOTES

Elm Lacebug (Corythuca ulmi O. and D.) = This inseet was very abundant
on elms in Litchfield County. It is a sucking insect and is found on
the under side of the leaves. By the middle of August most of the
leaves had turned brown. We received several calls from people who
were afraid the elms were infected with the Dutch elm disease.

M. P. Zarree

NrrrLy Turner , »
Phe Coverage Factor in the Application of Dusts. Jour. Econ. Ent., Vol. 38,
No. 3, pp. 359-364. June, 1945.

 Inasmuch as the articles in this Report written by members of the Department
all bear the authors’ names, they are not listed here.



Friend, R. B. 1946a&b.pdf

118 Connecticut Experiment Station

GEORGE A. ZENTMYER AND PHILIP P. WALLACE

New Research on the Dutch Elm Disease.
1944. pp. 115-119. January, 1945.

GEORGE A. ZENTMYER, PHILIP P, WALLACE, AND JAMES G. HorsFALL
Distance as a Dosage Factor in the Spread of Dutch Elm Disease.
pathology, Vol. 34, No. 12, pp. 1025-1033. December, 1944,
R. C. BorsForp (State Board of Mosquito Control)
Directions for the Elimination of the Mosquito Nuisance.

graphed) 3 pp. Feh., 1945.
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pikyl aryl sulfonate, 91

ophila pometaria, see fall cankerworm
ernata, see cankerworms

luminum magnesium silicate gel, see

fmerican foul brood, 10, 23, 25

astatus bifasciatus, 30
hgoumois grain moth, 92
sota  rubicunda, see green-striped
*:‘maple worm
bsenatoria, see orange-striped oak worm
jits, 11
ople maggot, 9, 12, 39, 40, 45, 75, 78, 79
ylalkylsulfonic acids, see Daxad
agenus piceus, see black carpet beetle

tlus popilliae, .see “milky” disease
weevil, 93

s, 10, 23-26
entonite, 75, 76, 77, 86, 89
fenzene hexachlor:de, 53
irch leaf mining sawfly, 39, 45
lack carpet beetle, 11

z bbage maggot, 16

yomponotis herculeanus /Jennwlwmcus,
f'  see carpenter ant

ankerworms, 16, 39, 40, 60

Barpenter ant, 11

parpocapsa pomonclla, see codling moth
Ehalepus dorsalis, see locust leaf miner
Whionaspis enonymi, see euonymus scale
hloranil, see Spergon

Rodling moth 9, 12, 75, 82-83
Rsomstock’s mealybug, 9, 10, 13, 90-92°

cuho

arythucha ulmz see elm lacebug
yolite, 28, 29

DT, 28-30, 36, 38, 40, 41-47, 52-53,
8860, 66, 75-81, 85, 86, 89, 93-04,
95 96 96-98

xnd. 54
Peeylbenzene sodium sulfonate, see San-
tomerse D
dpmilrothrips ornatus, see privet thrips
‘ trowe, 67

lll)rnpropane d1chloropropy1ene, see
- Mixture

onotrachelus nenuphm, see plum cur-

INDEX

Dichloro-diphenyl-trichloroethane, see

Dimethyl naphthalene, see Velsicol AR

‘Dinitro-o-cresol, see DN

Diptera, 44

Diprion frutetorum, 39, 40, 42-43

Disodium ethylene bis dithiocarbamate,
see Dithane

Dithane, 45

Dri-Film, 55

Drosophila, 100, 113

Dutch elm disease, 11, 18, 32-34

Eastern field wireworm, 9
tent caterpillar, 16

-Elm lacebug, 114

leaf beetle, 11, 17, 60
Emulphor E. L., 85
Epitriz cucumeris, see flea beetles
Ethylene dichloride, 85, 87-89
oxide, see Emulphor E. L.
Euonymus scale, 11
European apple sawfly, 12
corn borer, 9, 11, 12, 16, 20
pine shoot moth 18 39 41
red mite, 75, 78

Fall cankerworm, 12
webworm, 17, 59
Fenusa pusillus, see birch leaf mining
sawily 2
Fermate, 75-81
Ferric d1methy1 dlthlocarbamate, see Fer-
mate
stearate, see Dri-Film
Flea beetles, 16, 43, 44
Forest tent caterpillar, 59
Fuel oil, 53

Galerucella luteola see elm leaf beetle
Gesarol A Dust, 96
Grain beetle, 92
weevil, 92
Gm;bhium ulmi, 33 :
Grapholitha wmolesta, see oriental fruit
moth
Green-striped maple worm, 59
Gypsy moth, 11, 16, 21, 22, '26- 31, 39, 59

Helicopter, 28-30, 36, 37- 47

Hematoxylin, 101

Honeybee, 10, 23-26

Hoplocampa  testudinea, see European
apple sawfly

Hylemyia brassicae, see cabbage maggot

Hyphantria cunea, see fall webworm 1
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Indian meal moth, 11
Iso amylnaphthyl ether, see ‘72 E”

Japanese beetle, 9, 11, 12, 21, 40, 45, 46,
59, 60-65, 66-74

Kerosene, 28, 36, 38, 53, 59-60, 81, 82, 91

Lady beetles, 44, 45

Lambdina athasaria pellucidaria, 42

Lead arsenate, 28-29, 53, 59, 71-74, 75-81,
83 : ‘

Leafhoppers, 45
Lethane 440, 91

Lime sulfur, 91

Locust leaf miner, 17
Lygus sp., see plant bugs

Magicada septendecim L., see periodical
' cicada
Magnesium carbonate, 92

oxide, 92, 93

Malacosoma americana, see eastern tent

caterpillar

disstria, see forest tent caterpillar
Methyl benzoate, 101

naphthalene, see Velsicol
“Milky” disease, 64-65

spore dust, 66-71 :
Mist blower, 47-60
Mono naphthalene, see Velsicol AR 50
Mosquitoes, 10, 39, 40, 47, 59, 100-114

control, 35-36

Nacconal N. R,; 87, 91
Nectria canker, 18
Nicotine, 85
alkalold 53, 59, 81, 82
sulfate, 53 76- 78 )

Orarég&striped oak worm, 11, 16, 40, 46,

»
Oriemeal fruit moth, 9, 11, 12, 20, 75, 79
Opystershell scale, 18

Para-scalecide, 87
Paradichlorobenzene, 85, 87-89
Paratetranychus pilosus, see European
red mite
Pavement ant, 11
Pea weevil, 92
Peach tree borer, 83-89
Pear psylla, 75, 81
Periodical cicada, 12, 13-15, 39, 41
Phyllophaga spp., 59
Pine bark aphid, 39, 40-41
blister rust, 18
leaf scale, 18
Plant bugs, 12, 44
Plum curculio, 12, 78

Plodia interpunctella, see Indian meal
moth

Popillia japonica, see Japanese beetle
Porthetria dispar, see gypsy moth
Potatoes, 43-45 .

insects, 39, 40

pests, 9

wireworms, 96-98, 98-99
Privet thrips, 11

Psendocnceus comstocki, see Comstock’s
mealybug

Pyrausta nubilalis, see European corn
borer

Pyrethrum, 85
Quince curculio, 75, 79

Reticulitermes flavipes, see termite
Rhagoletis pomonella, see apple maggot
Rice weevils, 92

Rotenone, 53

San José scale, 18
Santomerse D, 54
Scarabaeid beetle larvae, 9
Scolytus multistriatus, 32
Seed corn maggot, 95-96

- Seventeen-year locust, 75

“72 E”, 78

Silica, 93

Silicon, 92

Skim milk, 76, 77, 79, 81
Sodium bicarbonate, 67-68
Spergon, 95-96

Spiny elm caterpillar, 59
Spruce gall aphids, 9, 18
Sulfur, 78, 79, 80

Talc, 66, 78, 79

Taxus spp., 90-92

Termite, 11, 115

Tetramorium caespitum, see pavement ant

Ultrasene, 91

7 Vapo-duster, 57, 58

Veegum, 75, 76, 77, 81
Velsicol, 79, 81
Velsicol AR 50, 85

White mineral oil, 81

pine weevil, 18 (
Wireworms, 96-98, 98-99 ‘
Woodhorers, 17

“X” disease, 18 .
Xylene, 28, 36, 38, 53, 59 .

Zinc carbonate, 92
oxide, 92






