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The black walnut, pecan, and hickory nut crops in Missouri are 
of considerable importance and there is a growing interest on the 
part of farmers in improving the quality of these nuts. Also, black 
walnut and hiCkory are two of our more valuable timbers and they 
are being planted extensively in the reforestation and soil con
servation programs. Unfortunately, the native nuts and nut trees 
have a number of important insect enemies. Borers, thriving during 
recent drouth years, have seriously damaged or killed outright many 
of the mature nut trees. The nut weevils are also important, but in 
recent years no other pest of t11ese trees has attracted such wide
spread interest as has the walnut caterpillar (Datana integerrima 
G. and R.). These are the familiar large, woolly caterpillars which 

Fig. 2.-Tree completely stripped of foliage by walnut caterpillars. 

feed on the leaves of nut trees in.colonies unprotected by a silk web, 
and which at intervals collect on the trunk or large limbs to molt. 
In 1937, this pest stripped the foliage from practically every black 
walnut, hickory, and pecan tree in Missouri. In 1938, it was again 
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re ting on the walls of buildings or other objects. The male came 
to lights in goodly numbers for only a few nights in 1938. Egg-laying 
began early in June and continued for two weeks or more. First 
hatching wa ob en'ed June 11 and a cluster of unhatched eggs taken 
June 20 began hatching thre days later. Between June 15 and 
June 17 goodly numbers of newly hatched colonie of the larvae 
were taken. The :fir t moths of the summer brood in 1938 were 
reared August and moth continued to merge until Augu t 18. 
At Columbia, in 193 , there was an interval of ten to eleven weeks 
between the flight of the spring brood moths and that of the summer 
brood. In 1939 a few moth of the summer brood appeared early 
in August. The moths of the exceptionally heavy ummer brood in 
1937 continued to emerge throughout most of Augu t. 

Egg.-The moths are on wing for a few days before they begin to 
oviposit. The eggs are deposited normally on the underside of the 
leaflet in packets. If not di turbed during oviposition the female 
u ually place the gg in fairly straight rows, one egg touchin 

Fig. 3.-Clu ter of walnut caterpillar eggs, showing three batched. 

the next one and the row of eg(7 arranged o a to form an oval
hap d packet about the ize of a ni kel. However, an occasional 
mall irr gular hap d packet may be found where the eggs are 

placed at random. Th number of egO' p r packet in 1937 and 1938 
in central Mi ouri ari d from 100 to over 1 200, with an average 
o about 00. 

h fr hly laid, the egg hav a greenish-yellow color, the egg 
h 11 b in now-white. The fr h g(7 packets ar not easily seen 
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on the green leaves. They are placed on end, the bottom being fiat, 
while the top is flatly rounded. The diameter of the egg is only 
slightly less than its length, which averages about .8 of a millimeter. 
In emerging the caterpillar cuts away most of the circular white 
outer face, thus providing an escape opening about one-half milli
meter in diameter, through which its head capsule will barely pass. 
Those eggs which have been parasitized usually have in the outer 
face, or in some cases along the side, small circular escape holes of 
from one-fifth to two~fifths of a millimeter in diameter, depending 
on the species of parasite. In some cases, the parasites die before 
emerging. 

The eggs require about a week to hatch, depending on temperature. 
As incubation advances the eggs take on a darker appearance and 
when ready to emerge the tiny, large-headed larva begins cutting 
at the tip of the shell. One mandible finally breaks through the 
shell and then the larva soon snips off the end of the shell. In doing 
so, on the average, it makes about twenty cuts and these appear as 
microscopic notches around the edge of the escape hole. After 
emerging, the young larvae crawl about for a time over the surface 
of the eggs, spinning fine silk threads, and on one occasion one was 
seen to stop and bite off the head of an escaping hymenopterous 
parasite. 

Larva.-All of the eggs of a packet which have not been parasitized 
usually hatch at about the same time, though in some cases a few 
late stragglers will be found emerging after the others have begun 
to feed. The first instar larvae promptly begin feeding usually on 
the same leaflet on which they hatch. Contrary to the :findings of 
previous writers, the larvae on hatching do not begin feeding on the 
fuzzy underside of the leaflet but crawl to the upper surface to feed, 
usually beginning at the end or edge of the leaflet. Recently hatched 
larvae observedin the field are found feeding on the upper and not 
the lower surface of the leaflet. Also, examination of dozens of 
both black walnut and hickory leaflets containing remains of egg 
masses shows in every case that the early feeding is done on the 
upper surface. The short, spiny, leaf hairs on the lower side of the 
leaves remain undisturbed, showing that feeding on this surface 
has not taken place. Also, that part of the leaflet covered by the 
egg mass shows the same skeletonizing as the rest of the leaflet, 
which is possible only by the larvae eating away the chlorophyll 
cells from the upper surface. Rarely do the first instar larvae cut 
through the leaflet but rather merely cut away the surface cells, 
leaving the leaflet to bleach and later drop to the ground. They re-
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Fig. 4.-Head capsules of five larval instars, showing relative size. 

Fig. 5.-Fifth instar larva showing ten eggs of the tachinid fly parasite. 

Fig. 6.-First instar walnut caterpillar (enlarged about 36 times). 
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main together, feeding as a colony. As they move about each larva 
spins a fine thread of silk, along which it crawls. As a result, both 
the upper and lower surfaces of the leaflet containing an egg packet 
are covered ·with a fine silk net. A small colony of larvae may find 
sufficient food in the leaflet on ·which they hatched to complete their 
first instar growth. In case they do, first instar skins and head 
capsules will be found clinging to the silk carpet on the leaflet where 
they first feed. A larger colony on a small leaflet may be forced 
to move to an adjoining leaflet to complete first instar feeding. 

The head of the newly hatched first instar larva is much larger as 
compared with the diameter of the body than in the later instars. 
This gives it the appearance of being big-headed. When it first 
hatches it is about two millimeters long but it grows rapidly and 
more than doubles in length before it passes to the second instar. The 
average width of the head capsule of the first instar is .47 mm. This 
is about the same as the average diameter of the opening cut in the 
end of the egg by the larva on hatching. Baerg4 gives .204 mm. as 
the width of the first instar head capsule, but he also reports six 
instars, while this investigation shows that there are only five instars 
and that the width of the first instar head capsule corresponds with 
that of his second instar. The average width of the head capsule 
of the second ins tar is 1.0 .mm., the third 1. 6 mm., the fourth 2.7 mm., 
and the fifth 4.2 mm. When full-fed the larva averages about two 
inches in length. 

The body of the first instar larva is quite light in. color and the 
banding is less distinct than in the second, third, and fourth instars, 
as shown in the illustrations. The light stripes are typically greenish
yellow and the wider dark bands are reddish-brown to maroon in 
deeply colored specimens. The banding is usually most distinct in 
the third instar. Typically there are on either side four of the light 
stripes with the reddish-brown bands between. Down the middle of 
the back is a broad, dark band and the ventral surface, except for a 
mid-ventral light line, is also of the dark color. 

In the early fifth instar the reddish-brown color changes to black 
and the light stripes along the side may almost completely disappear 
though, as a rule, the lower one and the next to the upper one persist. 
The hair which is present in all instars become extra abundant and 
long and woolly as the larva enters the fifth instar. This long, 
whitish hair, however, persists for only a few days. As the larva 
prepares to change to the pupa the clothing of long hair is greatly 
reduced both in length and density and it may be almost completely 
lost when pupation occurs. 

'Baerg. W. J. Ark. Agr. Expt. Sta. Bui. 224, page 13, 1928. 
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Fig. 7.-Second in tar walnut caterpillar (enlarged about 11 times). 

Fig. 8.-Third instar walnut caterpillar (enlarged about 7 times). 

Fig. 9.-Fourth in tar walnut caterpillar (enlarged about 3¥.z times). 
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Fig. 10.-Fifth in star walnut caterpillar (enlarged 21h times). 

When food and weather conditions are favorable in nature the 
larva becomes full-fed in from 20 to 30 days, but in the laboratory 
ome require considerably more time. The first four instars usually 

require from 3 to 6 days while the fifth requires from 5 to 7 days. 

Pupa.-On becoming full-fed the fifth instar larvae disperse, 
dropping or crawling to the ground, where they seek a place to 
pupate in the soil or under litter. Frequently they will collect in 
great numbers alonO' the foundation walls of a building and later 

Fig. l 1.-Pupa of walnut caterpillar (enlarged 4 times). 

many pupae are found an inch below the surface of the soil along 
such wall . On occasion they may crawl everal rod from the tree 
on which they mature b fore entering the around. In fact, in 1937, 
hungry immatur larvae were taken over 150 feet from the neare t 
walnut trees which had been completely defoliated. When eeking 
for a favorable plac to pupate the fifth in tar larvae are expo ed 
to para ite , e pecially the tachinid fli and frequently warm . of 
them ar e een attacking the crawling larvae. 



BULLETIN 418 11 

After a place has been selected for pupating the larva becomes 
sluggish, loses its long woolly hair, and shrinks in size. In two or 
three days in breeding cages the larva changes to the pupa, which 
varies from one-half to three-fourths of an inch in length. At first 
it is light brown but darkens with age. In case of the first brood 
pupae they emerge in from 9 to 21 days. 

Moth.-The walnut caterpillar moth varies considerably in size, 
but the wing spread of the female averages close to one and three
fourths inches, while the males are a little smaller. In color and 
color patterns, the moth closely resembles that of other related 
species of Datana. The front wings in fresh specimens are distinctly 
banded with varying shades of buff or brown. The basal band is 
light grayish-buff followed by a brownish band, broader in front. 
The third and fourth bands are of the same shade and lighter than 
the second band. The fifth or distal band is of about the same color 
as the basal one. Each band is bordered on its outer margin by 
a darker stripe. The hind wings are a lighter buff with an incon
spicuous median lighter band. The head and front part of the thorax 
are clothed with bright golden brown to chestnut brown hair. 

Natural Enemies 
The walnut caterpillar has a number of natural enemies, parasites, 

and predators, which undoubtedly assist in keeping it within bounds. 
Of the birds, the rain crow was observed to frequent infested trees 
but to what extent they actually fed on the caterpillars was not de
termined. When birds alight near the full-fed fifth instar larvae in 
the tops of trees the larvae turn loose their hold and drop to the 
ground, indicating that birds do attack them. On the other hand, 
chickens do not eat them. 

On several occasions the large, green, searcher ground beetle was 
observed climbing about infested walnut trees, but they were never 
seen actually eating the larvae. 

The nymphs of the pentatomid, Podisiis maouliv,entris Say, were 
found feeding on second instar caterpillars and placed in breeding 
jars they continued to feed on the small larvae and in a few days 
emerged as the adults. However, this bug was not found to be 
abundant enough to have much effect on the pest. 

On occasions, the common red paper wasps were observed to feed 
on third or fourth instar larvae. They were seen to attack and de
vour larvae on the edge of the cluster but these likewise destroy too 
few to influence caterpillar populations. 

0£ the parasitic species, two small hymenopterous egg parasites, 
Telenomus fohthyurae Ashm. and Trichogramma minutum, were 
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found to be the most effective natural enemies. Leiby5 reported 93 
per cent of second brood eggs parasitized. Our observations showed 
that only a small per cent of the first and second brood eggs were 
parasitized in 1937 but with individual second brood packets show
ing 40 per cent of the eggs unhatched. 

In 1938, the first brood egg packets showed parasitism varying 
from 1 to 16 per cent. However, the second brood eggs that year 
showed a much larger average per cent of parasitism. Practically 
every egg in some packets were destroyed, while in others very 
few of the eggs contained parasites. Not more than 50 per cent of 
the eggs of the second brood in 1938 were parasitized and this alone 
could not have accounted for the rapid decline in the numbers of 
worms that fall and in 1939. 

As many as five individuals of the one species were observed to 
emerge from the same egg, and on one occasion three of them 
emerged from one Ohrysopa egg. Frequently, a number of the 
parasites were observed ovipositing in the same egg packet and on 
occasions both species emerged from the same egg packet. Tricho
gramma minutum accounted for more of the eggs in 1938 than did 
Telenomus ichthyurae, though the latter, being larger, was more fre
quently observed working over the packets of eggs. Besides these 
two egg parasites, Leiby also reported T elenomus spfogis Ashm. and 
a species of Borascopus. 

Two hymenopterous larval parasites, H eteropelma datanae Riley 
and Paranomalon relictur Fabr., were reared in small numbers and 
the latter was occasionally observed ovipositing in third or fourth 
instar larvae. In ovipositing it was observed to take a stand along
side a line of travel and with the abdomen protruding well out from 
beneath in front of the head the short ovipositor would be forcibly 
thrust into the skin of the caterpillar, occasionally almost dislodging 
it when it was withdrawn. Under favorable conditions eggs were 
placed in several larvae in a few minutes. The parasite showed 
definite fear of the crawling caterpillars and they put up a fight 
when attacked by the parasite. If disturbed the parasite would fly 
away but in a few minutes it would return to continue its attack 
on the same colony of caterpillars. However, its operation was clear
ly too slow to effectively dispose of many of the Datana larvae. Of a 
number of .larvae which apparently received parasite eggs and 
which were reared in the laboratory only one gave off a parasite. 

In 1938, the second brood of full-fed fifth instar larvae, while 
crawling about in search of a place to pupate, were heavily attacked 

'•T,eiby, R. W. The Bulletin, N. Carolina Dept. of Agriculture, February, 1925 .. 
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by a species of tachinid fly, similar to what ·w ebster6 observed in 
1886. A number of the caterpillars were collected for the purpose 
of rearing the parasites. Only a few parasites ever emerged in the 
breeding cages. There proved to be Phorocera claripennis Macquart. 
On the other hand, none of the parasitized caterpillars pupated and 
emerged as moths. Leiby reared the same tachinid, and Baerg re
ported a species of Archytas. 

CONTROL 

The walnut caterpillar is present in small numbers and in scattered 
colonies every year but special control work is necessary only when 
it is sufficiently abundant to do appreciable damage to the foliage 
of nut trees. In years of less importance simply destroy by hand 
the few scattered colonies. When, as in 1937, they completely 
defoliate all black walnut, hickory, pecan, and butternut trees, 
definite steps toward control are necessary. Fortunately, the first 
brood of caterpillars in an epidemic year are less abundant and do 
less damage to the foliage than the second brood, and the more 
abundant second brood comes so late in the fall that the loss of 
foliage is not so serious to the tree. In the fall of 1937, most trees 
loaded with nuts matured the crop normally and most of the trees 
went into the dormant condition without putting out late foliage. 

When control measures are necessary, either poison spray or hand 
destruction of the colonies of caterpillars is effective. The heavy
bodied females are poor fliers and they deposit most of their clusters 
of eggs on the foliage of the lower limbs and, as a rule, not until the 
caterpillars reach the later instars do they go to the upper parts of 
trees to feed. Such being the case, even large walnut or hickory 
trees can be quite satisfactorily protected by early spraying from the 
ground to a height of 20 to 30 feet. An ordinary orchard sprayer 
works very well but where a smaller capacity sprayer is used extra 
length of hose and ladders are necessary in order to spray well up 
in large trees. Where spraying is used it should be done just as 
soon as the first signs of injury are noted. Arsenate of lead used at 
the rate of 1 to 2 pounds to 50 gallons of water has proven effective. 
This will quickly kill the young caterpillars and usually one ap
plication is sufficient. 

Where hand destruction is used to get rid of the cat erpillars, also 
begin early and do not permit any colony of larvae to reach the half
grown stage and to move higher into the tree tops. One can clip off 
the twigs on which the young colonies are found. Since most of 

•Webster, F. M. Insect L ife II, 256, 1889. 
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these will be found on the lower part of the tree a ladder or a long 

handled tree pruner will enable one to remove the infested tips 0f 

twig·s. A. bamboo fishing pole may be used to club off newly infested 

leaves or tips of t'INigs and as they drop to the ground they can be 

crushed under foot. Some prefer to use an improvised torch on. 

the end of a long pole to burn and destroy the colonies either while 

feeding on the foliage or as they collect on limbs or tree trunks to 

shed their skins. "When the later instar larvae collect on the tree 

trunk near the ground to shed their skins they can be removed by 

hand and crushed or killed with a little coal oil or boiling water. The 

main thing to keep in mind is that they should be destroyed just as. 

soon as possible after hatching. 
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