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XXIIL. Obfervations on the Infels that infefied the Corn in the Year 1795.
In a Letter to the Rev, Samuel Goodenaugh, LL. D. F.R, S. Tr. L. S.
By Thomas Mar/ham, Efg. Sec. L. S.

Read May 3, 1796.

DEeARr SIR, &

OW ARDS the end of July laft, a friend of mine (Mr. I.ong)
who had the management of a farm in Hertford(hire, was
telling me that an infe& had made its appearance among the
wheat, which threatened to do much mifchief; that it was found,
i many inftances, to have attacked one, two, or more grains in an
ear; and that it was difcoverable by thofe grains appearing yellow,
or as it were ripe, while all the remaining grains in the {fame ear
were perfeétly green.—I defired that gentleman to bring me up
fome of the difeafed ears, which he did; and I found them exa&ly
as he had defcribed them.—On opening thofe grains that feemed
dhfealed, I found in many of them an orange-coloured powder, and
in feveral, one or two very minute Jarve, differing in colour, from a
yellowifh white to a deep yellow. They were too minute for exa-
mination by the naked eyej; but by applying a deep magnifier I
perceived them to be the /arve of a {mall mufca, and to refemble very
much thofe aphidivorous /arve that produce one particular family
of the mufce. They were thick at one end, and gradually dimi
nifhed te a-point at the other, where the head was fituate. They

extended and contrated themfelves at pleafure; to which was

added
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added a leaping motion, frequently jumping full half an inch from
the paper on which I examined them. The grain where thefe
infects had-poffeffion appeared a little thrunk. Befides thefe larve,
I frequently met with the Zhrips phyfapus running about between
the huiks, and alfo feveral very {mall ZIchneumons, one of which
fettled upon a /arva while under my glafs; and I faw it repeatedly
wound the little maggot with its tube, and I have no doubt it de~
pofited its eggs. This was feen alfo by Mr. M‘Leay, F.L.S. who
was examining them with me.—J placed this wheat in water, and’
Mr, Long continued to fupply me with frefh ears every week ; and
alfo, at my requeft, tied fome gauze round feveral of the difeafed ears,
while growing in the field, which ftood until the corn was ripe;
but I was not able, with all my care, to difcover the fly produced
from the before-mentioned /arva. Anxious, however, to determine,
if poflible, the hiftory and progrefs of this little animal, which now
feemed to create univerfal alarm; and knowing that my various
avocations would prevent my quitting London ; I had written, on
the firft hearing of the infet, to feveral of my friends who refide
in the country, and to you among the reft, requefting their parti-
cular attention to this fubject, and the refult of that application I
now give you.—From the obfervations you were enabled to make,
you will remember that you had obferved only the Thrips phyfapus,
which you concluded to have been the infe&, if it was an infeét
which did the mifchief, although you could not difcover any ma-
terial injury that had occurred.—From our truly valuable friends
Wm. Markwick, Efq. of Catsfield, near Battle, and the Rev. Wm.
Kirby, of Barham, of whofe accuracy and attention to this {ubje&
we have both received very convincing proofs, I received the fol-
lowing accounts.

Mr. Markwick, in his letter of the gth of ‘Auguft, fays: *¢ I re- -

¢ paired immediately to my wheat fields on receiving your letter,
Ii2 “and



244 Mr. Marsuam’s Obfervations on the Infeéls

« and gathered fuch as I thought appeared to anfwer beft to your
« defcription of difeafed ears, and brought them home for invef-
“ tigation. From your account of the deftrucive properties of this
« little infect, I expected to find it buried in the very heart of the
< grain, after having eaten its way thither ; but, to my great fatif-
 faction, no fuch thing has yet occurred; and, from what I have
¢ hitherto obferved, I have great doubt with refpect to its deffructive
“ propertics. 'This opinion may perhaps {urprife you; and my own
“ future obfervations, as well as thofe of your more fkilful and
* learned friends, may poffibly prove me in an error; but my rea-
“ fons for thinking fo at prefent are, that when in the field the crop
“ appeared to be very fine, and [ had great difficuity in finding any
« cars that I fuppofed to be difeafed. In fome few ears I found the
“ infe& lodged between the hufks or outward fcales of the calyx ;
“ nay, even in thofe where I found the infect, the grain itfelf did
“ not appear to have received any injury, only the hufk feemed
“ rather difcoloured. I think I have difcovered this little infect
“ both in the larva and chryfalis ftate; but it is {o minute, that I
‘ will not be pofitive whether what I took for the chry/alis was not
“ adead mnfect. I have placed all that I have yet found in an open
*“ box, along with fome ears of wheat, and covered it with fine
“ oauze, to prevent the fly, or perfect infeét, from efcaping, when it
“ comes forth. If I thould be {o fortunate as to fucceed in this, .
“ or can make any further obfervations towards inveftigating the
~“ natural hiftory of this little animal, you may depend on hearing
“ from me again. It is with great pleafure that I can, I believe
“ with truth, inform you, that our wheat in general is very fine
“ this year, the grain large and full, and a profpeét of its yielding
“ well when it comes to be threfhed.”
In a letter dated O&. 1, 1795, the fame gentleman adds, ¢ I was
“in hopes that I fhould have been able to trace the minute infect

7 « which

!
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“ which was lately found in the ears of wheat, through all its
¢ changes; but am forry to fay that my refearches have not been
¢ attended with that fuccels I could wifh. 1 have never met with
“ it in the ftate of a {mall white larva, as you delcribe it to be at
“ firft. Buat whenever I have feen it, its firft {tate was a very {mall
“ caterpillar or larva, of a bright yellow colour, which had neither
“ legs, antennz, nor wings (Sce tab. 22, fig. 1 and 2), and which
¢ changes into an egg-thaped chryfalis of the fame colour (See tab.
* 22, fig. 3 and 4.).
“ In my former letter to you, I {peak of this /arva as being found
“ only between the outer hutks or {cales of the calyx. But this is
“ not always the cafe; for I have fince found it between the corolla
“ and the grain, and even on the grain itfelf; but amongft the vaft
“ number of grains which I have examined, I could never clearly
¢ difcover that thisinfect had eaten into any of them. I have fre-
¢ quently found it fitting on fine full grain, which did not appear
“ to be injured in the lealt. Sometimes indeed I found it on grain
¢ that was blighted, or fhrivelled ; but even then I could not dif-
“ cover that it was eaten by the infe@®. In thofe ears where I
¢ found thefe infects (to the number, perhaps, of two or three,
“ {feldom more, in one ear), the grains were in general full, and not
¢ eaten at all. In one ear, containing 33 grains, I found four of
¢ thefe infeéls, three of them on one fingle grain ; yet neither that,
“ nor any of the other grains in the fame ear, was caten in the
¢ leaft. In fhort, from all that I have been able to obferve, I am
¢ perfuaded that the wheat has received no damage from thefe very
“ minute infeéts; for, being fo minute, they muft abound in im-
 menfe numbers to do any material mifchief, even fuppofing them
¢ to feed on the grain; neither of which is, T believe, the cafe:
¢ for their numbers were, comparatively {peaking, fmall; in moft
[ Of
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¢ of the ears which I examined, none at all. And when I did find
¢ them, there were but few, and thefe few had not, that I could
« difcover, fed on or injured the grain. Since the harvelt has been
“ got in, I have found the fame infect in the hutks of the wild
¢« bearded oats (avema futua), but have not yet {feen it in its fly or
« perfect ftate. Should that happen from the chry/falides in my
« poffeflion, you fhall hear from me again.—Amongft the ears of
« wheat I found feveral {mall black flies (as they appeared to me),

¢ and imagined that they were produced from the above-mentioned
“ {mall yellow chryfilides; but on confulting our very accurate

¢ friend Dr. Goodenough, he convinced me that this {mall black
« fly was the Thrips phyfapus of Linnzus; and that a {mall yel-
“ lowith tranfparent infe&, with 6 legs and 2 antennz (found

« alfo amongft the wheat), was its /arva (See tab. 22, fig. 5, 6,

¥ 7, 8).“

Mr. Kirby’s communication to me on this fubjeft was in a
letter dated Auguft 27, 17935, wherein he fays—* You afk me
“ to make enquiries concerning the infe¢t which has infefted
 the wheat this {fummer: what follows is the refult of tliofe
« enquiries, which I hope will give you fatisfaction.  Before I
 had received your letter I had paid fome {light attention to the
¢ {ubjet, being informed of the circumftance by fome intelligent
¢ neighbours ; but your requeft added a {timulus to my endeavours,
 and I flatter myfelf that the refult of my refearches will prove
“ clear and fatisfaGory. I had from the firft {ufpeéted the infeéts
¢ to be the Thrips phyfapus, a {pecies very common every {ummer,
¢ and, after the clofeft inveftigation, my f{ufpicions are turned into
¢ conviction. I examined a great number of ears, and in them
¢ found this infect in all its {tates, between the /uterior valve of the

“ corolla
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“ corolla and the grain. It takes’its ftation in the longitudinal fur-
“ row of the feed, in the bottom of which it feems to fix its roftrum;
“ probably {ucks the milky juice which {wells the grain, and thus
“ by depriving it of part, and in {fome cafes perhaps the whele, of its
““ moifture, occafions it to fhrink up, and become what the farmers
“in this part of the world call pungled. If your correfpondent in
¢ Hertford(hire means the fame infe, he is miftaken in afferting
“ that only a fingle grain in an ear is injured by it. I have myfelf
“{cen ears in which a fourth part of the grain was deftroyed, or
“ materially hurt.—I have frequently feen two of the infe@s upon -
“ a fingle grain, and am told that fometimes more are obferved.
“ What is fingular, when I met with them on the grain in the
¢ imago {tate, they were often in pairs, one of which was apterous.
*“ Thefe I take to be the fexes. I once found a large fpecies ano
“ aculeato (Thrips aculeata Muf. Kirby) in which the fame diltinc-
“ tion takes place. The larva of Thrips phyfapus is yellow, has fix
“legs, which, with the antennz and head, are black and white.
“ Sometimes it is all yellow. It is very nimble in its motions, and
*“ although brought away in the grain, foon makes its efcape.—
* The pupa is whitith, with black eyes, and wings apparent. It is
“ very {low and fluggifh in its motions. The imagoit is needlefs to
“ defcribe it is fo like 1tfelf in every ftate, that it is impoflible to
* miftake it. There was an orange-coloured powder in every grain
-¢ in which the infe& was found, which I imagine is its excrement.
“ All the farmers that I confulted refpedting it agreed in faying
¢ that it did moft mifchief to the /late fown wheats, and that {uch
“ aswere fown early received little or no injury. This I think very
“ probable; for when the grain is arrived at a certain degree of
¢ hardnefs and confiftency (which perhaps was the cafe with the

¢ early fown wheats, before the infe@ made any material attack),
“ I fuppofe
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« [ fuppofe it is not liable to be hurt. ~Linnaus fays of this infed,
« < Spicas fecales inanit, but nobody feems to have apprehended the
¢ injury it is capable of doing to wheat. An intelligent farmer,
¢« who firt pointed it out to me, affured me that he was firmly
¢ perfuaded that it was this infect which occafioned what was called
« the blight laft year, which was the caufe of fo defective a crop.
¢ The part of one field that I examined, and which was particu-
“ larly injured, was to the north of a high edge; but the above-
« mentioned farmer informed me that he had found them plentiful
“ in a very spen country. To me they appeared more injurious in
¢ the heavy than in the /ight lands, Laft year the bearded wheqt
« (called by our farmers clog-wheat) efcaped with the leaft injury ;
« but this year, as far as my information and obfervation went,
« it was the moft injured. I obferved in one or two inftances
« the Forficula auricularia upon the ear; and upon examining the
« grain, each time, to which it had applied itfelf, I found upon it
« the Thrips. Query:i—Does it not devour them? Gmelin has a
« {pecies of Thrips under the name of Thrips r:gﬁ: (Gmel. Sy/i. tom, 1.
« pt. 4. Thrips 10.) from a German writer (Gleichen, Neucffes in: Reiche
« der Pflanz. ), which I fufpe& to be the /arvalhave been defcribing,
« or perhaps the pupa, which he fays € babitat m tritici [picis; and
« adds, with a query, © 4n forfan larva minutifime?’  The only me-
« thod which can be ferviceable to prevent the ravages of this
« infe@ is, to fow the wheat early. It is probable that it does con-
« fiderable damage every year, as it is a very common infect. Nor
“ do I imagine it has been more injurious than ufual in the prefent
« year, only the fcarcity has excited people’s attention to every
« thing that might hurt the grain. T found three other diftin&
« infedts, in the Jzrva ftate, upon the wheat, but in no quantity ; two
« of which efcaped me, but one Ihad an opportunity of defcribing.

“ Larva
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% Larva citron-coloured, without feet, head acute, tail truncated,
“ margined with a plicate-papillofe margin ; length three-fourths of
“a line. This {pecies I found between the corolla and the grain.—
“ Of the other two, the one was lodged in the kernel, and the other,
“ which was a long (about five lines) hexapod, very {wift, devoured
“ it with extreme voracioufnefs. This is all I have been able to
“ collect upon this {fubject ; and I with it may prove fatisfa&ory to
“ you and the Linnean Society, and ferviceable to the public. We
 cannot help reflefting, on this occafion, what feemingly {mall and
“ infignificant creatures may, in the hand of Divine Providence,
“ become the caufes of the moft alarming vifitations ; and, if allowed
“ to increafe to a certain pitch, almoft of the deftruétion of the hu-

¢ man race.’”’

From the obfervations and accurate inveftigation of my friends
above mentioned, it fhould appear, that very little damage to the
wheat is to be dreaded from the havock of the infeéts they have
defcribed, It is, indeed, rather unfortunate that none of us could
fucceed in breeding the fly, which the fmall larva, remarked by us
all, is deftined to produce.—From Mr. Kirby’s letter, and the re-
marks of the farmer, the Tbrips phyfapus is the infect that is fup-
pofed to do the mifchief ; and this {eems confirmed by the great
- Linnzus, and alfo by Gleichen (in a French work on the micro-
{cope) quoted by Gmelin, and to fuch authorities it is with the
utmoft diffidence I hazard a contrary opinion. [ cannot, however,
help ftating that opinion, being perfuaded that the attachment of
this minute mfet to the grain arifes from the grain being firft in a
difeafed ftate, of which the orange-coloured powder, called by many
farmers the red gum, feems a proof. For this powder, you in-
formed me, was not the excrement of an infect (as I had {uppofed),
but the farina or feed of a fmall Lycoperdon of Linnzus, or ZEcidium

Vou. IIL, Kk of
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of later authors, which attaches itfelf to decayed leaves, &c. The
Lycoperdon itfelf is very minute, and before its burfting has the ap-
pearance of a flattifh, fmooth, irregular, yellow exudation, or gum*,
The firft ftep towards putrefaction, either in plants or animals, is a
well-known invitation to numerous kinds of infects ; and therefore
the {hrinking of the grain, or the abortion, alluded to by Linhzus
when he fays Thrips phyfapus  fpicas fecales inanit,)” may have arifen
from fome other caufe than the depredation of infefts.—Gleichen,
who was in fearch of microfcopic objeéts, and confequently turned
his attention to the fingular and elegant ftruéture of the various
parts of minute infeéts, does not mention that the {malleft injury
was done to the grain by the Thrips, which, he fays, ¢ habitat in tritici
Jpicis,” and he figures feveral other {pecies found on different flowers.
That wheat is not the only plant on which the Thrips phyfapus is to
be met with, muft be evident to every entomologift; for it is {carcely
poflible to gather any flower during the whole {fummer, and even
in the {pring, without finding it in numbers; particularly the
compound flowers of the Syngencfia clafs, fuch as the Leontodon Ta-
raxacum, on which I have always found them in the greateft num-
bers in their three ftates. Befides, I am not quite fatisfied that this
infe@, notwithftanding its very minute fize, is not carnivorous, as
moft if not all the Cimices and other hemipterous infects are. The
minute /arva of the Mufca has alfo that appearance; and, I am in-

* ‘This opinion feems tonfirmed in a fenfible, well-written letter, in the Gentleman’s
Magazine for Auguit 1795, page 627, figned A. O. O. which I have but very lately feen.
The writer's fentiments feem entirely to coincide with mine on this fubjet.—In the
fame Mapazine and page, another writer, under the fignature C. takes notice of the
larva of the Mufca, and the fmall Ichneumon fly, of the former of which he has added a
tolerable figure : but although the body of the fly conveys fome idea of the animal, yet
the antennw and legs bear no refemblance to any infect. This fly, which he miftakes

for the parent of the larva, is moft affuredly its enemy, as I have mentioned in the firfy

part of my obfervations. ’
clined
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