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The meal worms have lon~ attracted the attention of bc;lth scientists 

and laymen, owing to theIr usefulness as food for birds, reptiles, 

fishes, and small manunals in ,zoological gardens, aquariUID8,and 

elsewhere, their' desirability for anatomical and genetical research 

(for they are large in size and easily reared), and their destructive­
ness as flour, meal, and grain pests. . 


REVIEW OF LITERkTURE 

Moufet (18)1 as early as 16.34 and Ray (21) in 1710 referred to 

the yellow meal worm. Frisch (9) in, 1721 described and illus.·· 

trated its various stages, commented on the usefulness of the larvae 

as food for nightingales and other birds, and gave a short account of 

,his~bservations on the life history of this meal worm. In 1758 

Linnaeus (15) named and described it as Tenebrio molitor. 


Judging from early accounts, the yellow meal worm was much 
more abundant in EurQpe in those times than the closely allied dark 

deal worm, whieh was described by Fabricius (8) in 1792 as T. 

bscurus. Joyeuse (12), De Geer (11), Latreille (14-), Sturm (29), 

Jurtis (7), Westwood (33), 'faschenberg (30), and many others 


;,mblished short, interesting -accounts of one or both of the meal 

worms, 'but little aCClIrate biological information was published prior 

to the observations of Riley (22) in 1883. He found that eggs ofT:


'J moZitor laid on May 29, 1876, hatched on June 5, one larva molted 
v') for the first time on June 15, and had .molted lltinres by May 3 of 
:: t efollowing year, when it died. A second larva had molted 12 times 

,..... Italic numbers In parentheses refer to "Litemture cited," p.36. 
z:: 4717-2\)-1 
~ 
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by June 10 ofthefollowing year, whenitruso died. Three larvae of
OOSCUTUS, from eggs hatched April ,30, 1876, were reared toOne molted 11 times by August 30 of the same year, pupated J20, 1877, and finally emerged as an adult bee.tle February 7,The other two molted 12 v..mes and attained. the adult state onruary 18 and March 9, respectively. ...A.ll were kept under thefood conditions.

Chittenden in 1896 (5, 6) gave short general accounts of theworms and included observations on the egg laying of T.Rau (20) published some interesting observations in 1915 onpupation of tbe two species and on the longevity of T. oOscurus.found that the larvae of T. ooscurus began to pupate in the ~a.LJV.La.·tory toward the end of February but that none ofT. molitor pupated before Mav. The duration of the pupalof 54 specimens of T. oDscurus ranged from 4 to 24 days.The most comprehensive work on the biology of the meal UTIl....TT""with which the writer is familiar has been done by ..A.rendsen Hein,·the results of which have been published in articles appearing in 1920'(2) and 1923 (3). In conducting experiments on vanations occurringin the different stages of the meal worms, he made many observationson their !iff- hlstories. He found that under favorable conditions offood and tLfuperature both species would breed uninterruptedly theyear round, the larval period averagingfrm'l 6 to 8 months, and thatfemale beetles of T. molitor lived from 89 to 132 days.References to the anatomy and morphology of the meal wormsare numerous but will not be noted in this bulletin, a long list of thesearJd other references to the med worms having been given by Gebienill 1911 (10). 
SYNONYMY 

Accoi'ding to Gebien (10) Teneorio molitm' L. has but one synonym,T. moZitoria Fourcr. No synonym is listed for T. ooscurus Fab. 

DISTRIBUTION AND ORIGIN 

Both species of meal worms are cosmopolitan.in distribution., Thedark meal worm, Teneorio OOSC'llTUS, was considered by Curtis (7), Lint­ner (16), and early writers as a native of America, and to differentiateit from T. molitor, the yellow meal worm or European meal worm,they called it the American meal worm. In all proba.ibility bothspecies are of European or Asiatic origin. In regard to their dis­tribution. in North America, records kept Jby the United StatesBureau of Entomology indicate that T. moZitor does not breed freelyin the South but prefers the cooler climate of the more northernStates. Figure 1 shows the localities from which reports have beenreceived by the Bureau of Entomologr.: of the destructive abundanceof this species from 1881 to 1927, inc..usive. ..As will be noted, only
OD,:) complaint has been received from a St.nte south of Virginia, thatone coming from North Carolina. Reco tds of T. oDscurus wouldindicate tha.t it breeds freely in practically all parts of North America.2
(Fig. 2.) . 

I The writer Is indehted to F. H. Chittenden and J. A. Hyslop, of the Bureau of Entomology, for mandistribution records. 
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. ECON.oMIC .:IMPORTANCE 

The meRl. :worms, although th~ largest. of the insects ·tb.atmf.est 
fltot:cdpro.du9ts,sre notnearly ,so des.truc:tiv~ .a8 so..me of. their smaller 

FIG. 1.-Localltles in the United States from whlchs;lecimens ·o( Tentbrlo mailloT .haVll been 
recelv.ed during the perlod'from 1881.to 19Z7. inclusive v 

associates. They are nocturnal in habit and frequent dark places,
breeding in refuse grain, coarse cereal, and mill productsthat,accu­
mulate in dark corners, under sacks,in~bins, and in similar places 

FIG.2.-Localitles In .the United States from which specimens of Teneb:~J ob8C!iNU have been 
received duriJ)g the perlodfrom.1881 to 19Z7.lnclusive 

where they are not often disturbed.. They are fond ,of moist situations 
and are often iounda.mong bags that are islightly i:1a.mp. The larvae 
are ac:tive and not infrequently wander.intostrangeplaces. They 

http:recelv.ed
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hav.~ been found in bags of fertilizer, bags of salt, boxer ilf soda ash, 
in ground black pepper, and other unlikely _places.' The larvae in 
infested cereal foods are occasionaUy accidentally swallowed by human 
beings. One sueh case was recorded by Acrel (1) in 1799, another 
by Riley and Howard (23) in 1889 . 

.A. rl:l,ther interesting ghost story with. the yellow meal worm in the 
role of ghost was recorded by Riley andHoward (2,4.) mIS89. 

A guest in a hotel in Rhode Island was awakened one night by a scratching 
sound that apparently emanated from a pincushion on the dressing table. After 
spending a sleepless uight the guest reported to the landlord that the room was 
haunted. Investigation resulted in the discovery that the pincushion was liter­
ally aUve with beetles. The cushion had beeu made U:bout .four years earlier 
and had been filled with coarse shorts. The beetles, which proved to be Tenebrio 
molitor, had been breeding in the cushion until they became so abundant as to 
p.ttract attention by their struggles. 

A rather unusual case of damage attributed to Tenebrio molitor 
has been reported by Scott (28), who states that penorations found 
in lead from the roof of a disused bakery are thought to have bean 
made by T. molitor, living larvae and pupae of which were found in 
closa proximity. The write!' is inclined to doubt this. Full-grown 
larvae are occasionally found jn the timbers of infested grain bins, 
but so far as the writer has observed, only when such timbers are 
rotting and soft. . 

lvleal-worm larvae are used as food for many smfl,U birds, amphib­
ians, reptiles, young insect-eating animals, carnivorous arthropods, 
and fish. In aquariums and zoological parks, where there are many 
hungry mouths to feed,.1:iey are in great demand. Their popularity 
as fish bait may be surmised from the statement made by a fish-bait 
vendor to the writer that he could use "half a billion" of them 
annually. 

Meal worms are sold by the hundred, by the thousand, or by 
the pound, and the business of rearing them is very old. Frisch 
(9) more than 200 years ago refelTcd to their use as food fornightin­
gales and other birds, and many of the early writers gave directions 
for rearing the larvae for that purpose. More recently Wolf (3,4.) 
in. 1905, Krefft (13) in 1907, and Megusar (17) in 1912, discussed 
the uses of the meal WOlTIlS for feeding purposes and have given 
rr...inute direct/ions for rearing them. So highly have. they been 
valued as food for birds that according to Philippi (19) Tenebrio 
molitor was introduced into Chile solely fox the purpose of 'rearing 
the larvae for bird food. 

Lll'E HISTORY 

At Washington, D. C., the meal worms normally pass the winter 
in the larval state. The adults emerge in the spring and early summer; 
live for two or three months, and die. In the natural state there is, 
therefore, only one full generation a year. In the laboratory an 
occasional individual of Tenebrio ObSC'!.Lf'US completed its develop­
ment from egg to adult in as short a tinle as four months, transform­
ing in June, July, or August instead of waiting until the following 
spring; on the other hand, a number of individuals of the same 
species required two years to complete their development, although 
all were relLred under the same conditions. Under sinillar conditions 
no specimens of 1'. molitor completed their development in less than 
10 months, and slightly more than half of the specimens reared 
required two years to complete their development. When reared in 
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an incubator with continuous favorable conditions of temperature, 
moisture, and food, both species bred uninterruptedly the year 
round and all stages were obtainable at any time. 

THE EGG 

The eggs of both species of meal worms are oblong-oval in shape, 
opaque, milky white, and shining. Eggs of Teneorio obscurus 
(fig. 3, A), measured in the laboraiory, ranged in length from 1.4 to 
1.5 millimeters and in width from 0.60 to 0.66 millimeter~ those of 
T. molitor ranged in length from 1.75 to 1.80 millimeters and in width 
hom 0.60 to 0.70 millimeter. 

INCUBATION PERIOD 

The incubation period of the egg of both species of meal worms 
varies considel'ably, being influenced chiefly by temperature. The 
data in Table 1 indicate the length of the egg stage of Tenebrio 
obscu'rus when the average mean temperature ranges from 65° to 
88° F. 'When the average mean temperature ranged from 80° to 
88°, tha incubation period }'anged from 4 to 7 days, whereas with an 
average mean temperature of 65° the period was lengthened to 17 
and 18 days. In like manner Table 1 shows the length of the egg 
stage of T. molitor as determined by the writer when th3 average mean 
temperature ranged from 66° to 88°. When the average mean tem­
perature ranged from 82° to 88° .the incubation period ranged in 
length from 4 to 6 days, whe:reas with an average mean temperature 
of 66° to 70° the length of the period ranged from 10 to 19 days. 

TABLE I.-Incubation period of meal-worm eggs 
TENEBRlO OBSCURUS 

I Average I 	 AverageLengthDate 	 menn f Date I tLe.ngth mean 
No. egg wus Date egg ofineu· tempera, I No. el!g was Dateegg ofm!!u· tempera.­llatched batio:! 	 'laid hatched 'bat!onlaid ture for i 	 ture forperiod 

period t 	 ___ perIOd periodI 
-------I 

19!!'J 1923 }Jau· OF. 1923 I }JaV8 • F.19231•••••••••. Mar. 3 Mar. 16 ~3 72 f 17 ww_w __ .. ___ Juue 3 June 8 5 86.) Mor. 7 Mar. 23 16 71 \18•.._•••••. June 21 June 25 4 88;;:::::::::: Mar.19 Apr. 2 14 70 . 19...•..•... June 26 July .2 6 82 
4 " •••.•••_ Mar. 21 Apr. 4 14 70 [20••••.••••• June 30 July 6 6 83 
5.......... Mar. 23 Apr. 5 13 70 12L. •..••••. July Il July 11 5 85 
0•••••.•••• Anr. 2 .Apr. 14 12 70 2"1••_••••••• July 7 July 12 5 85 
7. ......... Apr. 5 Apr. 18 13 70 

BoO' __ "'" Apr. 12 Apr. 24 12 70 '1924 1924
IU.......... Apr. 26 May 7 11 72 Jan. 4 Jan. 22 18 65 

10••••••••.• 12 71 I ~::::::~::: Jan. 10 Jan. 28 18 65Apr. 20 IMay IIlL......... May 3 Ma.y 14 11 72 I 25._•••••••• Jau. 14 JaI!.. 31 17 66 

12........__ May 8 :May 18 11} 73 i 26.......... Jan. 2"2 Feb. ~ 18 65 


wl:{w .... ~ __ .. __ May 12 May 21 II 75 ' 27. __••.•..• Feb. 2 .Feb. 19 1.7 65 
H .......... May 26 . June 2 7 80 4 Feb. 22 18 65 
15-·....····11\o1oy 31 IJune 6 6 84 i ~:::::::::: Feb. 

Feb. 9 Fab. 26 17 65 
le.... .. ..• 	June 2 June 7 5 86 I 30•....•••.• Feb. n Feh. 28 17 05 

TENEDRIO MOLITOR 

OF. ,I 11l~~ 1923 Day.• °F.1923 \ 1923I .......... June 19 June 23 Dav11 88 'I H .......... Aug. '13 Aug. 21 S 76 

2•••••••••• June 20 June 2.'i 88 ~i IS.......... Aug. 15 Aug. 23 8 75 

3.......... June 22 June 26 

4.......... June 28 J'.lly 3 rz 11 1925 1925 

5•••••••.•• June 20 !July 5 " 6 82 !116...--.-••• Mar. 6 Mar. 2.5 19 67 


2-·····.... Jnly 1 July 7 6 85 1117........-- Mar. 12 Mar. 23 11 66 

,~~ .. _.... ~- ... 	 6 85: 18•••••••••• Mar. 13 .Mar. 24 11 66July S IJuly 11 
8.......... July 9 July 15 6 	 Mar. 28 10 69
86 :[10.......... 'Mar. 18 

0.......... July 11 July 17 6 86: 20.......... J\pr. 1 	 68


11 I 10 
10.......... July 141 July 20 6 Apr. 7 Apr.Apr. 17 10 70 

11.......... July 17 July 23 6 Apr. 11 Apr. 21 10 70
it i ~::::~:::::12.......... 	Aug. 4 Au:!. 10 6 Apr. 18 Apr. 27 II 73 

Aug. 7 Aug. 13 0 82 1124......,••• Apr. 21 Apr. 30 II 73&=:'::""" 
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o 
FlO. 3.-Tlffiebrio ObaCUfU8: A, Eggs, X 12; B, full·grown II\TVII, X 3; C, pUpa, X 4; D, 

adult beetle, X 4 . 
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THE LARVA 

The larvae when newly emerged from the egg are white .and between 
2 and 2.5 millimeters in length. They begin .at once to feed and soon 
acquire a yellowish-brown color. When fully,grown, the larvae of both 
species are about 1 inch to 1 U inches in length. They are easily distin­
guished by their characteristic color. The larva of Tenebrio 07>SCUTUS 
(fig. 3, B) is dark brown, shading to much darker brown toward each 
end and at the urticulation of each segment. The larva ,of T. molitoris 
bright yellow, shading to yellowish..;brown toward each end and at the 
articul6.tion of each segment. Immediately after molting'the larvae 
are white but soon attain their normal coloring. 

Technical descri,ptions of the larvae have been prepared by R. A. 
St. George and will be found toward the end of this bulletin. 

FOOD OF LARVA 

The larvae of both species of meal worms have similar feeding;~ 
habits, and they are frequently found feeding together. They feed 
on meals and flours of all kinds, bran, refuse grain, coarse cereals, 
bread, crackers, mill sweepings, and all foods of like nature. They 
are also fond of food of animal origin, such as meat scrap, the bodies 
of dead insects, !lnd feathers. They are usually found in dark, moist 
places, in neglected corners of mills where sweepings have been 
allowed to accumulate, in storehouses and feed stores, under hags of 
feed, or in the litter of chicken houses and bird houses where feathers 
and refuse grain are mixed with excrement. 

In feeding the larvae in the laboratory the writer found a mixture 
of graham flour and meat scrap to be a very satisfactory food, and 
this was used throughout the experiments. Many breederS of meal 
worms supply them occasionally with fresh vegetables, such as pieces 
of carrot, potato, or lettuce. Probably because of the high moisture 
content of such foods, they are eagerly eaten by the larvae. To 
obtain the best results in breeding meal worms, it is nece!3sary to 
keep the food supply fairly moist. Care must be exercis~d, however, 
to prevent molds from devE:loping or the colony may be lost. 

LENGTH OF LARVAL STAGE 

The length of the larval stage varies considerably and is influenced 
by several factors. At Washington, D. C., both species of meal 
worms normally require at least one year for development under 
storehouse conditions. In the case of Tenebrio obscurus a few larvae 
that hatch in the early part of the year complete their growth and 
transform in midsummer, a few remain as larvae for two years before 
transforming, but the majority transform at the end of the first 
year during the spring and early summer month.s. The shortest 
larval period observed was 79 days, covering the period from March 
15 to June 2, 1924 (Table 2); and the longest was 642 -days, from 
April 5, 1923,to January 6, 1925. The shortest normal larval 
period recorded for T. molitoT was 281 days, covering the period frOID 
July 25, 1923, to May 1, 1924; and the longest larval period Tecorded 
was 629 days, from June 26, 1922, to March 16, 1924. Of the speci­
mens reared individually to obtain detailed life-history data, more 
than 50 per cent required more than one season to complete their 
growth. This was doubtless due to the difficulty of keeping small 

I 
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quantities of food at the optimum condition for normal development. 
Specimens reared in an incubator with continuous favorable condi­
tions of temperature, humidity, and food completed the larval stage 
in six months. 

TABLE 2.-Life-history data of meal worms obtained at Washington, D. C., 1922­
1925 . 

TENEBRIO OBSCURUS 
~ 

Length PeriodLength Length
Dnte~g Dnteegg Date oC pupa- Date adult oCpu- lromNo. oCegg orJarval SexwlISl d hatched tlon eme16ed pal egg tostege stage stage adult 

1922 1922 Daus Dalls1. _______ Daus Daus 
June 13 June 20 7 Feb. 5,1924 595 Feb. 23, 1924 18 620 Female. ___ do____ 

,~-------- June 12 ___do____ 3________ 8 Mar. 1,1924 620 Mar. 15,1924 14 642 Male. 
June 13 7 Jan. 4, 1924 563 Jan. 20,1924 16 586 Do. 

1923 1923 
Mar. 7 Mar. 23 Jan. 7, 1924 Jan. 23,1924 Do.

L _______ 
5________ ___ do____ ___do____ H' 200 16 322 

~J Mar. 12, 1924 355 Mar. 29,1924 17 388 Female. 
7________ ___ do____ ___do____ 
6________ ___do____ ___do____ 

16 Feb. 19. 1924 333 Mar. 6,1924 16 365 Do. 
16 Feb. 14, 1924 328 Mar. 1,1924 16 360 Male.8________ ___do____ ___do ____ 

g ___c____ ___do____ ___do ____ 16 Feb. 6, 1924 320 Feb. 22, 1924 16 352 Female. 
10_______ 16 Feb. 2, 1924 316 Feb. 18,1924 16 348 Do. 

Mar. 17 Mar. 31 14 Jan. 6, 1924 281 Jan. 22,1924 16 3ll Do.11_______ ___do____ ___do____ 
14 Jan. 20, 1924 295 Feb. 7,1924 18 327 Do.12_______ ___do____ ___do____ _____do _______ _____do_______ 

13_______ ___do____ ___ do____ 14 205 18 327 };fale. 
14 Feb. 20, 1924 326 Mar. 5,1924 14 354 Do.14 _______ ___do____ ___do____ 

15_______ ___ do____ ___do____ 14 Jan. 31. 19Z4 306 Feb. 16,1924 16 336 Do. 
16_______ ___ do____ ___do____ 14 Jan. 26. 1924 301 Feb. 10,1924 15 336 Do. 

14 Jan. 13; 1924 288 Jan. 30,1924 17 319 Female. 
ldllr. 19 Apr. 2 14 Mar. 9, 1924 342 Mar..26,1924 17 373 Male.17.______ 

18_______ ___do____ ___ do____ 
14 Feb. 13, 1~1'4 31i Feb. 29, 1924 lQ 347 Female.19______._ ___do____ ___do____ 

20 _______ '___ do____ ___ do____ 14 Jan. 6, If!24 279 Jan. 20,1924 14 307 Male. 
14 Jan. 11, 1924 284 Jan. 26,1924 15 313 Do.21 _______ Mllr.21 Apr. 4 14 Mar. 7,1924 338 Mar. 25,1924 18 370 Do.2'2 _______ ___ do____ ___ do____ 
14 Feb. 29, 1924 331 Mar. 15,1924 15 360 Female_ 

Mar. 23 Apr. 5 13 Jan. 20, 1924 200 Feb. 6,192<1- 17 320 Do.
23 _______ 
24 _______ ___do ____ ___ do____ 
25 _______ ___ do____ ___do____ 13 Feb. 11, 1924 312 Feb. 27,1924 16 341 Do. 

13 Mar. 25, 1924 354 Apr. 7,1924 13 381 Male.26 _______ ___do____ ___ do____ 
13 June .22, 1924 444 June 29,1924 7 464 Do..27_______ ___do____ ___do____ 

28 _______ ___do____ ___ do ____ 13 May 22,1924 413 June 4,1924 13 439 Female_ 
13 Jan. 6, 1925 642 Jan. 26,1~25 20 675 Male.20_______ ___ do____ ___ do____ 13 Mar.23, 1924 353 Apr. 6,1924 14 380 Female_30_______ Mar. 30 Apr. 11 12 Jan. 30, 1924 294 Feb. 16, 1924 Ii 323 Do.31_______ ___do.___Mar. 29 13 Jan. 26, 1924 200 Feb. 12, 1924 17 320 Do.

32_______, Mar. 30 •__ do____ 12 Jan. 16, 1924 280 Feb. 2,1924 17 309 Male.3,_______ .__ .do__ ' _ __.do____ 12 Feb. 5, 1924 306 Feb. 21, 1924 16 328 Female_ 
~iI _______IApr. 2 Apr. 14 260 Jan. 15,1924 16 288 Do.35__ • _______ do____ ___ do____ 12 !Dec. 3D, 1923

12 Jan. 6, 1924 267 Jan. 23, 1924 17 200 Do.36__________ do____ ___do____ _____ do _______ 
___do____ 12 Jan. 10, 1924 271 13 296 Do. 

37------T~-dO---- 12 Jan. 17, 1924 278 Feb. 2,192'1 16 306 Do.
38_______ Apr. 13 Apr. 25 12 Jan. 12, 1924 262 Jan. 29,1924 17 291 .Do.39__________do____ ___do____
40_______ ___do____ 273 Feb. 8,1924 16 301 Do. 
41 _______ Apr. 12 13 Feb. 7, 1924 288 ;Feb. 24,1924 17 318 ' Male_ 

Apt. 26 May 7 U Jan. 29, 1924 .267 Feb. 14,1924 16 294 Do.''I'M. ~."" 
42_______ May 26 June 2 7 Feb. 17, 1925 626 Mar. 5,1925 16 649 Do_43 _______ May 20 MaY.28 8 Jan. 21, 1924 238 Feb. 6,1924 16 262 Do.44_______ June 28 July ~ 6 Feb. 12, 1925 589 Feb. 26,1925 14 609 Female. 

.1924 192445_____" Mar. I Mar. 15 14 June 2,1924 79 June 14,1924 12 105 Do.46_______ 
Mar. 3 Mat. 17 14 June 18, 1924 93 June .28, 1924 10 lli Do.47_______ 
Mnr. 5 Mar. 19 14 July 2, 1924 105 July 10,1924 8 127 Do. 

~8_______ 
Mar. 10 Mar. 23 13 July 16,1924 115 July 24,1924 8 136 Do_49 _______ Apr. 2 Apr. 14 12 Dec. 2, 1924 232 Dec. 18, 1924 16 260 Male.50____•__ _____ do_______
Apr. .\0 Apr. 22 12 224 Dec. 19,1924 17 253 Female. 



THE MEAL WORMS 

TABLE 2.-LiJe·history data oj meaZ worms obtained at Washington, D. C., 1922­
1925~Continued 	 • 

TENEBRIO MOLITOR 

Length PeriodLength Length
DateegJ. Daleegg 	 Date adult ofpu· JromNo. of egg Date of pupa· ofJar val 	 Sel[wasJal. hlltched tion emerged pal egg tostage stage stage 	 adult 

---, ---	 --- ----- ­
1U22 1922 DaUB DaUB DaUB DaY8 

__ >o _____1 June 4 June 10 6 Feb. 10, 1924 610 Feb. 28, 1924 18 634 Female. 
June 20 June 26 6 Mar. 16, 1924 629 Mar. 30, 1924 14 649 Do. 

3 •••do•••• •••do••_. 6 Mar. 12, 1924 .625 Mar. Zi, 1924 15 646 Do. 
4 July 5 July 11 6 Feb. 28, 1924 597 Mar. 13, 1924 14 617 Male. 
5 •••do ••••• •.•do •.••• 6 May 8,1923 301 May 22,1923 14 321 Female. 
r,,-------- ••• do ••••• •.•do..••• 6 Mar. 6,1924 604 Mar. 21, 1924 15 62,'; Male. 
7••••• __ • July 6 __.do••••• 5 Mar. 18, 1924 616 Apr. I, 1924, 14 635 Female • 
8 •••do••••• 5 May 12,1923 305 May 23, tll23 11 321 Male. 

2--- .. _-"'­

....... r·::~"· 

1923 

9•.••••-.. June 19 June 23 4 May 7, 1924 319 May 21, 1924 14 337 l"emale • 
10.....__ June 20 June 25 5 June 1,1924 342 June 12, 1924 11 358 Male. 
1L"""l.rune 26 July 1 :; Feb. 13, 1925 i;i)3 Mar. 2,1925 17 615 Do. 
12..........do •• _ •. ••.do.•_. 5 May 24, 1924 328 June 6,1924 13 346 Female. 

3••••••••••do••••. ••• do •.••• :; May ]4, 1924 \ 318 May 24, 19241 10 333 Male. 

14••••••• Junll 28 July 3 5 Feb. 20, 1925 598 Mar. 8, 192-'; 16 619 Female. 
15._••__• .._do•••.• ••• do ..... 5 Feb. 11, 1925 589 Feb. 28, 1925 17 611 Do. 
lfl••••••• July 3 July 9 II Feb. 13, 1925 585 •••••do •••• __•• 15 606 Do. 
7•.••••• July 0 July 15 6 Feb. 7, 19:15 • 573 Feb. 22, 1925 15 594 Female. 


18....... July 10 July 16 il Jan. ]1),1925 563 Feb. 14, 1925 16 585 Male. 

10•••••__ •••do ••••• •.•do •• _ •• 6 Jan. Zi,1925 561 Feb. 12, 1925 16 583 Do. 

20 ...do..••• ••• do ••_•• 6 Jan. 29, 1925 563 Feb. 13, 1925 15 584 Do.
.c::::: July 12 July 18 6 Feb. 9,1925 672 Feb. 25, 1925 III 594 Female.
Q 

22••••.•. __.do.._. ••• do ..... 6 Feb. 10, 1925 573 _•.•do.••.•••• 15 594 Do. 
•.•do..... .••do •• _ •. 6 Jan. 24,1925 556 Feb. 9, 11)25 16 578 Male. ... -----­
._do•••.• . __do •• _ .. 6 Jnn. 15,1925 547 Jan. 31,1925 16 569 Female • --- -- ... ­

r)" _. ___ ... _ ••• do ..... .••do ••••• 6 June 23, 1924 341 June 30, 1924 7 354 Do. 
26••••••. •.•do .•••• .••do•.••. 6 May 31,1924 318 June 11, 1924 11 335 
27-_ .........- •••do..... ...do..... 6 May 7,1924 294 May 21, .1924 14 314 M:i~: 
28.•••.•• July 15 July ?II 5 Feb. 13, 1925 574 Mar. 1,1925 16 695 D\). 
20....... •••do••.•• ...do •• _ •. 5 Feb. 15, 192.; 576 Mar. 2,1925 15 596 Do. 
30••••___ •••do ••••• • •• do •.••• 5 Feb. 10, ]925 571 Feb. ,26, 1925 16 592 Female. 
31••••••• July 17 July 23 6 Jan. 28,10:l5 555 Feb. 12, 1925 15 576 Do. 
32__ ... __ ..,__d.o____ ",.~_ • •• do .•••• 6 Feb. 7, 1925 565 Feb. 25, 1925 18 589 Do. 

33•••.••• . ••do ••••• •.•do ••••• 6 Feb. 18, 1925 5761 Mar. 6, 1925 16 598 Male . 

34.....__ ...do ••••• •..do .•••• 6 Feb. 12, 1925 570 Feb. Zi, 1925 15 5111 Do. 
35•• _•.•• ..•do •.••• •__do.._•• C May 17, 1924 299 I May 31, 192·\ 14 319 Do. 
36.••••__ July 18 July 25 7 May 1,1924 281 May 14, 1924 13· 301 Do. 
37.••• __• July 26 Aug. 1 6 Feb. 20, 1925 569 ! Mar. 8,1925 16 591 Do. 
38••••••• •••do•..•• _--dO"_" (\ Fob. 11, 1925 560 ' Feb. Zi, 1925 16 582 Female. 
39.•••••• •.•do •••.• •••do..•.• 6 Jnn. 31, 1925 549 1Feb. 14, 1925 14 569 Male . 
40••••••• July 31 Aug. 7 7 Feb. 11, 192;; 554 , Feb. 27, ]925 16 577 Do. 
4.1. •.•••• Aug.. 4 ,tug. 10 6 June Zi, 1924 322 i July 6, 1924 9 337 Female. 

!l 
NUMBER OF lttOLTS 

The number of larval molts varies somewhat in both species of 
meal worms. As will be noted in Table 3, 12 was the least number 
of molts recorded for any larva of Tenebrio obscurus during its entire 
developmental period, whereas the greatest number recorded was 
22. Approximately one-half of aU the specimens reared molted 
either 14 or 15 	~imes each. 
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TABLE 3.-Length of larval periods of Tenebrio obscurus o 

Date~I-~ Date Dnte Dnte Dnte Date Dale Date Date Date D t . th 1 t h hit t I hI 
~ 

No. egg first s8cond third fourth firth sixth seventh eighth a e mn Date cnt Dateelevent Da e we ft thirteenth 

hatched molt molt molt molt lIlolt llloit molt molt llloit molt molt molt molt ~ 


.&1
-I------~--~------------- , - ­

1923 1923 1923 I 1923 1923 1923 1923 1023 1923 j I ~ 
Nov. 1,1923 Dcc. 12,1923 

2•••••••• _.•do ••••• Apr. 19 May 16 May 28 June 10 June 21 July 5 July 14 July 30 Aug. 15,1023 Aug. 20,1923 j Sept. 13,1923 
L_•••••• Mar.23 Apr. 15 May 22 June 5 July 3 July 12 July 19 Aug. 4 Aug.13 Sept. 6,1923 Sept. 23,1923 1 Oct. 8,1923 

Sept. 30, 1923 Oct. 20, 1923 
3•••••••• _••do..... Apr. 22 May 12 May 27 June 5 June 19 July 4 July 12 July 22 Aug. 4,1923, Aug. 14,1923 , Aug. 28,1923 Sept. 11, 1923 Sept. 29, 1923 ~ 
4•••_._____.do_____ Apr. 12 May 9 June 3 June 18 July 1 July 12 Jllly 22 Aug. 6 Aug. 13,1923 Aug. 20,19231' Sept. 10,1923 Sept. 28, 1923 Oct. 19, 1923 
5._•••_._ •••do •• ___ Apr. 14 May 3 J\\ne 14 July 1 July 11 Aug. 2 Aug. 10 Aug. 22 Sept. 5,1923 Sept. 23,1923 Oct. 8,1923 Oct. 30,1923 Dec. 10, 1923 t:D 
6_._.••_. _••do.___.•••do.•_.. May 15 M;:.y 30 June 10 June 24 July 8 July 30 Aug. 13 " Aug. 31, 1*~3 Sept, 13, 1923 Sept. 28~,1923 Oct. 15, 1923 Nov. S,1923 
7. ___ .• _.I___do...__ Apr. 12 May 9 May 23 June 8 June 19 June 28 July 7 July 17 Aug. 2,1923 Aug. 14,1923 i AIL~. 28,1923 Sept. 13, 1923 Sept. 30, 1923 

Sept. 3, 1923 Sept. 22, 19238•••• -••.I-..dO.-•• - •• _do.__•__ ••do.._.. l\,faY 21 June 4 June i4 JUDe 22 July 4 July 15 July 28,1923 Aug. 8,19231 Aug. 20,1923 Sept. 20, 1923 Oct. 8,1923 ~ 
10._•.._.•_.do_..._ Apr. 14 May 7 May 22 June 12 June 22 July 5 July 14 Aug. 6 Aug. 15,1923 Aug. 27,19231 sept. 6,1923 
9....._. _._do_.••_ Apr. 13 May 6 May 20 May 31 June 15 June 25 July 7 July 28 Aug. 7,1923 Aug. 17,1923 Sept. 2, 1923 

Sept. 23, 1923 Oct. 10,1923 
IL.._••. __ .do•._.. Apr. 20 May 13 May 28 july 1 July 10 Aug. 8 Aug. 21 Sept. 1 Sept. 13,1923 Sept. 27,1923 Oct. 15,1923 Nov. 5,1923 Dec. 20, 1923 ~ 
!2....... ~[8r. 31 Apr. 24 May 30 June 12 June 21 June 29 July 9 July 18 Aug. 1 Aug. 10,1923 Aug. 21,1923 Sept. 5,1923 Sept. 23, 1923 Oct. 15, 1923 
13_.........do.._____ .do..... May 16 May 28 June 8 June 19 July 4 July 17 Aug. 4 Aug. 15, 1923 Aug. 27,19231 Sept. 9,1923 Sept. 25, 1923 Do. co 
14•._••._ ._.do..... Apr. 23 May 12 I May 20 _._do..... June 18 June 30 July 9 July 17 July 31,lQ23 Aug. 8,19.23, Aug. If!,1923 Aug. 2O,Jtr:l3 Sept. 13, 1923 ,?, 
15.••.•.••.•do •• _._ Apr. 22 May 11 May 25 June 5 June 14 June 22 July 1 July 11 July 20,1923 Aug. 3,1923 Aug. 111,1923 Aug. 28, 1923 Sept. 11, 1923 
16....... __ .do.._.. Apr. 27 May 16 May 30 June 16 June 23 July 1 July 10 July 21 Aug. 4, 1923 Aug. 13,1923 Aug. 25,1923 Sept. 6, 1923 Sept. 24, 1923 C:I 
17._..... _..do. __.. Apr. 25 May 24 JUDe 5 June 15 ...do_.... July 2 July 11 July 20 ._._.do...... _ Aug. 15,192;; Aug. 20,1923 Sept. 11, '1923 Sept. 20,1923 
18..__ ... _•.do_.... Apr. U May 19 June 4 June 17 June 30 July 12 Aug. 6 Aug. 14 Sept. 1,1923 Sept. 23,1923 Oct. 11,1923 Jan. 16,1924 tll 

Aug. 24, 1923 'sepf.--5~iii2310..........do..... Apr. 23 May 16 May 30 June 8 June 18 June 26 July 6 July 16 July 23,1923 Aug. 4,1923 Aug. 13,1023 

20..........do..... ,Anr. 22 May 9 May 20 June 11 June 21 June 30 July 10 July 22 Aug. 3,1023 Aug. 13,1923 Aug. 28,1923 Sept. 9, 1923 Sept. 28, 1923 c 

2L........do........do.,.... • May 16 May 28 June 5 June 15 June 25 July 3 July 13 July 23,1923 Aug. 4,1923 Aug. 14,1923 ~
Aug. 20,1923 Sept, 12, 1923 
22..........do..... Apr. 27' June 0 June 19 June 28 July 7 July 16 July 30 Aug. 7 Aug. 16,1923 Aug. 29,1923 Sept. 13,1923 Sept. 27, 1923 Oct. 15,1923 
23..........do..... Apr. 25 May 17 May 31 June 17 June 25 July 3 July 14 JUly 22 Aug. 3,1923 Aug. 13,1923 Aug. 24,1923 S\\pt. 5, 1923 Sept. 23, 1923 ,~
~L..... __ .do.••__ Apr. 24 May 16 May 28 June 7 June 18 June 20 July 9 July 30 Aug. 9,1923 Aug. 20,1923 Sept. 1,1923 sept. 18, 1923 Oct. 5,1923 
25....... Apr. 2 Apr. 23 •••do......__do..... June 8 June 19 July 8 July 17 Aug. 6 Aug. 15,1923 Aug. 27,1923 Sept. 9,1923 Sept. 26, 1923 Oct. 14,1923 
26..........do..... Apr. 25 May 14. May 27 June 10 June 22 July 2 ...do .......do..... Aug. 13,1923 Aug. 28,1923 Sept. 8,1923 Sept. 24, 1923 Oct. 11,1023 ~ 
27....._....do........<10 __... May 15 ...do..... June 16 June 27 July 13 Aug. 6 Aug. 15 Aug. 20,1923 Sept. 14,1923 Sept. 30,1923 Oot. 22, 1923 Dec. 12, 1923 
28..........do_.... Apr. 26 May 13 .••do........do..... July 7 July 19 Aug. 8 Aug. 20 Sept. 3,1923 Sept. 21,1923 Oct. 3,1923 Oct. 24, 1923 Nov. 20,1923 I> 
20....... _.•do..... Apr. 24 May 16 ...do..... June 6 June 19 July 1 July 11 Aug. 2 Aug. 13,1923 Aug. 28,1923 Sept. 12,1923 Oct. a, 1923 Oct. 26,1923 I<.l 
30..........do........do..... May 12 May 25 JUDe 4 June 16 June 27 July 11 July 31 Aug. 9,1923 Aug. 18,1923 Sept. 2, 1923 Sept. 20, 1923 Oct. 5, 192:1 

I 
~ Sept. 13, 1923 Sept. 28, 1923 

32....... _..do..... Apr. 24 May 13 May 30 June 12 July 1 July 12 Aug. 1 Aug. 13 Aug. 25,1923 Sept. 7,1923 Sept. 25,1923 
31..........do..... Apr. 23 ...do..... May 27 ...do........do........do..... July 13 ••.do..... Aug. 10,1923 Aug. 20,1923 Aug. 31.1923 a
Oct. 10, 1923 Nov. 5,1923 
33....._. Apr. 4 Apr. 261 May 18 ...do..... ' __, do ••••• June 22 July 3 July 13 July 25 Aug. 6,1923 Aug. 16,1923 Sept. 1,1923 Sept. 18, 1923 Oct. 6,1923 

Sept. 8, 1923 Sept. 25, 1923 
35..........do..... Apr. 25 May 13 May 20 May 30 June 10 June 21 July 1 July 13 July 27,1923 •___.do........ Aug. 20,1923 
34..........do..... Apr. 27 May 16 May' 28 June 10 June 20 July 1 July 11 July 21 Aug. 3,1923 Aug. 13,1923 Aug. 28,1923 


Sept. 13, 1923 Oct. 2, 1923 
36..........do........do..... May 16 May 28 June 12 June 23 July 7 July 24 Aug. 7 Aug. 20,1923 Sept. 12,1923 Sept. 29,1923 Oct. 25,1923 
37..........do..... Apr. 28 May 21 May 31 June 13 June 22 July 4 July 15 Aug. 3 Aug. 15,1923 Sept. 1,1923 Sept. 23,1923 Oct. 10, 1923 'Nov:"7~i923 
38....... Apr. 5 Apr. 20 May 12 May:lli June 7 June 20 ...do..... JUly 24 Aug. 14 Sept. 9,1923 Sept. 20,1923 Oct. 27,1923 Dec. 6,1923 Jan. 9,1924 
;;9••__......do••.•••••do..... May 14 May 28 .••do..... June 18 June 28 July 11 July 30 Aug. 10,1923 Aug. 20,1923 Aug. 31,1923 Sept. 17, 1923 Sept. 30, 1923 
40•• __ ......do..... Apr. 24 May 8 May 23 June 3 June 16 June 26 July 12 Aug. 17 Sept. 2,1923 Sept. 18,1923 Oct. 5,1923 Oct. 25, 1923 Nov. 23,1923 
U ....... _••do..... Apr. 26 May 16 May 28 June 7 June 20 July 2 July 20 Aug. 5 1Aug. 13,1923 Aug. 27,1923 Sept. 8,1923 Sept. 24, 1923 Oct. 10, 1923 



•• 

42__• ___• •••do..... Apr. 24 May 13 June 4 June 19 July 3 Jilly 21 Aug. 13 Aug. 31 sept. 20, 1923 Oct.. 3,)923 Oct. 25,1923 Dec. 30, 1923 .Tan. 2a, 1924 
43••••••• •••do ••••• Apr. 20 May 10 .Tune 3 June 21 Jilne 28 July 10 July 24 Aug. 11 Aug. 29,1923 Sept. 22, 1923 Oct. 10, 1923 Oct.ZT,11l!'E Dec. 6,1923
44••_••_. _••do.__._ Ai,."'f. 2.5 May 13 May 29 June 8 June 22 July 4 July 26 Aug. 13 Sept. 2, 1923 Sept. 18, 1923 Oct. 5,1923 Oct; 24, 1m Nov. 20, 1923 \' 
45••••••• •••do__••• Apr. 22 May 11 May 21 June 7 Juno 20 June 29 July 12 Aug. 1 Aug. 11, 1923 Aug. 22, 1923 Sept. 3, 1923 Sept. 23, 1923 Oct. 8, 1923 -. 
46•••_••• •••do_ •••• Apr. 23 May 13 •••do_._•• June 8 June 21 July 6 July 22 AUg. 17 Oct. 2, 1923 Nov. 4, 1923 Dec. 9,1923 Deo. 31,1923 Feb.. 4,1924
47••••_._ •••do.__•• Apr. 25 May 22 June 3 June 18 June 29 July 13 Aug. 8 Aug. 16 Aug. 29, 1923 Sept. 12,-1923 Oct. 21; 1923 Nov. 11; 1923 Nov. 30,1923
4S_ ••__ •• _••do•• _ .• Apr. 21 May 11 ._.do_._ •• June 14 Julie 22 June 30 July 17 Aug. 11 Ang. 25, 1923 Sept. 7,-1923 Sept. 28,1923 Oct. 18,1923 Nov. 26, 1923 
49••••••• June 2 June 8 June 18 June 30 July 19 July 30 A'Ug. 13 Sept. 6 Sept. 30 Oct. 20, 1923 Nov. 23,1923 Deo. 31; 1923 Feb. _2, 1924 Mar. 13,11124
5L..._. J!Jly 4 July 7 July 18 Aug. 7 .AUg. 13 Sept. 7 Sept. 26 Oct. 14 Nov. 4 Jan. 2,1924 Jan. 30, 1924 Mar. 8,1924 Apr. 18, 1924 JUne 16, 1924 

I LengthDate Date Date Date Date Date Date DateDate Date ofllirvalNo. CoUrteenth fifteenth sixteenth seventeentb eighteenth nllieteehth twentieth twenty-first tWilnth-ileCilIld larva periodmolt molt molt molt molt molt molt molt . molt pupated (dsYs) 

355 
328 
320 
354 m316 
::05 
317 
200 ~ 
312 ~ 332 
333 
;fIli: ~ 
S26 o 
288 ~.281 
3(t"" 11l'~ 

19_•• _........ Sept. 23, 1923 Oct. 10,1923 Oct. 30,1923 Nov. ZT, 1923 __.... _.~•••••••_._...._•••_•• _._._._._._ •••• __•••••••_••••_.0•• _ ••• _ ••• " Jan. 
30,.1924 
306 ­
29a" 
232 \ 
290 
295' 
291 
279 
317 
34!J
284, 
319 
341 
284 

332 
331 

.::1 

0,.0 :?,', " 



~;.. 

TABLE 3.-Length of lariJal periods of ,Tenebrio ObSCUTUB'-Continu,ed 
~- :/) 

Lengthbate Date Date Date ,Date Date . Date Date\ Date' '\ ot IBr~'81Dat~ INo. fourteenth fifteenth siXteenth seventeenth eighteenth Iilileteenth tiventleth 'twentY-finlt twenty-secbnd larva , ,~rl<id ' molt molt molt molt molt molt IilOlt molt' molt pupated '(days) 

300 
,33S 
355 
200 ' 
312 
006~:;:~:::~:~~ -i:~li ~,t~~.,~~ ~~~~~, :~::l:'_::~:l ::~~~:~:~.:: :;:"~"r:~~~ :~~~~~;~I;! ~i~""~~~"~ ~ili~:~~;;~;~;. ~!I 
338 

'328 ..43____________ Dec. 31,1923 Jan. 23,1924 Feb. 23,1924 Apr. 6,.1924, _'~.._____________________________ ~___________________ ,.;__.-________________ '.Tune ,~3,l\l24 42544____________ Dec. 26,-1923 Jan. 26, 1924 Mar. 1,1924 Apr. 17,1924 _____________________________________________ -- ____________ " ______ •________ May~~S,.1924 

~0945_ ___________ Oct. 28, 1923 Nov,. 26, 1923 Jan. ,'3,1924' Feb. 7; 1924, ____________________'__________________'______ , --------,.__,__ .- ____ .----'----.- Mar. 23,1924 353 
46____________ Feb. 27,1924 Mar. 29,1924 May 10,1924 May 29,1924 Juile 19,1924 July 10,1924 July 30,1924 Sept. 3,1924 Sept.29,1924 Jail.ll,1925 64247____________ Dec. 12,1923 Jan. 8,1924 Feb. 21,1924 Mar. 26, 1924 ,Apr., 23, 1924 _______________,_______________ --------.-- ___'_ ,_.-_---•• _--_.- ¥!lY 22,1924 ',.Ia48____________ Jan. ,a, ]924 Feb. 2,1924 Mar., '7, 1924 Apr•.9,1924 May 10,1924 June 4, 1924 ___________________ '.____.---, ______ , ________ ,'June 2'J, 1924, '44449______,______ May 10,1924 June 19; 1924 July 10,1924 July 23,1924 AUg. 6, 1924,,A.ug.24,1924 Sept. 16, 1924 Oct: 20,1924 _______________ 'Feb • .17.1925 626 

$9,~ePt.14,192400 ____________ July 20,1924 Aug. l1,J924 Oct. 14, 1924 ________'_________'__________________•___'~----- _______ •___..____ , ____________ Feh'cl2,192~ 

/ 

i,: 

It 

.,-.'.-.' 



TABLE 4.-Length of larval periods oj Tenebtio molitor 

Number I pate egg Pate tlrst Pate Recond Pal.o third Patefonrth Date. tilth IPate sixth I;Date so.venth.' Date eighth Date ninthPilte tont)i
hatched molt molt molt molt mllit molt molt molt molt molt 

1- ______ .-1 July 11,19221 July 15, 1922 July 28, 1922 Aug. 0,1922 I Aug. 18i 1022 Apr. 23,1923 May 25,1923 Aug. 14,1923 Sept. 13,1923 illli. 10, 1924 -------------­
2_________:~---_do____________ do________ July 21,1922 Aug. 2, 1922 _____do___._____ Oct. 2;1{j22 pec. 17,1022 Mar. 7,1923 May 2, 1923 May 31,1923 .Tune .21,,1923 
3----..----I-----do------- __.___do________ July 28,1922 Oct. 2,1922 Feb. 10,1923 Apr. 3,1923 May. 8,1923 May 30,1923 .Tuly 2O,1923.Bept.,5,1923 Jan. 22,1924 
L ________ June 23,1923 "n,ne 26, 11123 July 0,1923 July 23, 1923 Aug. 13,1923 Aug. 31,1923 Sept. 20,1923 Oct. 7,1923 Oct. 22,1923 Nov. 7,1923 Nov. '2:1,1923 
.5 _________1June 25,1023 J~e 28,1923 Jnly 10,1923 Jul)' 19,1923 July 30,1923 Aug. 10,1923 Aug. 28,1923 Sept. 9,1923 Sept.27,1923 Oct. 14,,1923 .Dec.27,1923 
6_________ July .1,1923 July 3,1923 July 11,1923 Jill.,~ 17,1923 Aug. 3,1923 Aug. 14,1923 Aug. 27,1923 Sept. 11,1923 Jan., 2, 1924.T1iD. 24,1924 ,Feb: ,.J!},1924
7__ .--.________ do________ July, 4,1923 July 15,1923 Au", 3,1923 Aug. 14,1923 Sept. 2, 1923 Sept. 23,1023 Oct.. 5,,1\)23 Oct. 24, 1923, Dec. 6, 1923 Dec. 31,:1923
S_____________ .do_____________do_____________do_._______ JUly 27,11123 Aug. 7,1923 Aug. 17,1923 Sept. 1,1023 Sept. 23,1023 O~t. 10,1923 Dec. ao,I923' Jan. 15,1924 
9_________ .Tuly 3,1023 July 7,1923 July 21,1923 Aug. 3,1923 Aug. 13,1923 Aug. 31,1923' Sept. 26,1923 Oct. 23,1923 Dec. 24,1023 ·.Tan. 18,1924 Feb. 20,11124
10_____________do_____________do________ July 17,1923 July 20, 1923 Aug. 21,1923 Sept. ~ 1923 Sept. 27; 1923 Oct. 26,1923 Nov.2O,1923 Dell' 31; 1923 Jan. 23,1924 
11________ July , 9,1923 July 12, 1923. July 23, 1923 Aug. 18,1923 Sept. 21,1023 Nov. 20, 1923 Jan. 11.1924 j Feb•. 6,1924 Mar. 4,1924 Mar. ~ 1924 Apr. 14,1924 
12________.Tuly 15,1923 .Tuly 18,1923 July 26,1923· Aug. 10, 1923 Aug. 25,1023 Sept. ,20, 1923 Oct. 8, 1923 Oct.' 25,1923 Nov•.7,1923 Nov.:!O, 1923' De,c.27.1923
13________ July 16,1923 Jnly 19,1923 July 28,1923 Aug. 15,1923 Sept. 1,1923 Sept.23,1923 Oct. 10,1923 Noy. 3,1923 Nov. 26,1923 Dec. a1,1923 Jan. 25,1924
14 __ ...______..do__________ •__ do________ July 26,1923 Aug. 6,1023 Sept, 2,1023 Sept.I5,1923 Sept.27.1923 pct. 15,1923 Oct. 27,1923 Dec. '26,1923 Jail. 30,~924 
15------ -- -----do-------- _: ___dO_. ______ : _____do________ AUg.. 7,1923 Au~..13,1923 Sept.... 5,11123 Sept.. 21,19.23 Pct., 1.1923 Oct. 24,1923 Jan. .7,1924 .Feb•. 3; 1924c16________ July 18,1923 July ,21,1923 July 20,1923 Aug. 13,1923 Aug. 30,1923 Sept.2O,1923 Oct•. 10,1923 ;Oec.. 4,1923 Jan. 14.1924 Feb. 12, 1924 Mar. 19,1924
17_-------1-----do-------- July 20,1923 July 28,1923 Aug. '6,1923 Aug. 18,1923 Sept. 23,1923 _____TIO________ Oct. 27,1923 Nov,,14,1923 Jan. 3,1924 .Tan; $1,1924 
18______________ do_______ July 22,1923 July 30,1923 Sept.tl,1923 Oct.. 1,1923 Oc~. 23,1923 Dec. 8,192-~ .ran. 11,1924 Feb, 11,1924 Mai'.21,1924 Apr.)O, 1924 
19_____________ do_______ July 21,1923 ___.__ do________ Aug. 13,1023 Aug. 2.1,1923 /'I,ept.13,1023 Sept.30,192:1 Oct. ~1923 Dec. 8,1923 Jan. 9~1924 Feb.·5,1924I,20______________ do____ ___ .Tuly 20,1923 July ,28,1923 Aug. 7,1923 Aug. 14,1923 Sept. 1, 1923 Sept. 23,1923 Oct. '5,1923 Oct. ,22, 1923 Jan. 17,1924 Feb•. 21,1924 
21. ____________do. ______ .Tuly 21; 1923 July 20,1923 Aug. 10,1923 Aug. 30,1923 Sept. 21,1923 Oct. 5,1923 Dec•. 1,1923' Feb. 20,1924 Mer. 12,1924 Apr, 7,1924
22_____________do________ July 22, 1023 Aug. 7,1923 Aug. 27,1923 Sept. 7,1923 Sept. 22, 1923 Oct. ,1,1923 Oct. 16,1923 Nov'l 2, 1923 -Nov.23,'1923 Dec. 15,1923 
23. _______ July 20,1923 July 23,1923 Aug. 2,1923 Aug. 20,1923 Sept. 0,1923 Sept.23,1923 Oct, 10,1923 Oct. 30,1923 Dec•. 24,1923 Jan. 22,1924 Feb. 21..1924 
~4__________c__ do._______ July 24,1923 _____do_______ " Aug. 1l,1923 Sept:, 5, 1923 Sept. 26,1923 Oct. 28, 1923 Dec. 12,1923 Jan, 14,1924 Feb. 21,'1924 Mill" ,30,1924 
~5________ July 23,1923 July 27,IP23 Aug. 3,1923 ___ 7_do__"_____ Sept. 17.1923 Sept. 30,1923 Oct. 18, lil23 Oct. 27,1923 Nov. 23,1923 Dec. 31,1923 Jan, 24,1024 
26_____________do____ ---- July 26,1923 ____ :do________ /?ept. 1,1923 /'Iept.20,1923 Oct. 1'1,1923 Oct. ao,1923 Dec. 31,1923 Jan. 22,1924 Feb. 20,1924 Mar. '21,1924 
27___________ •.do___ ---- July 27,1923 _____do________ Aug. 15,1923 Sept., 2,1923 Sep,t.,19,1923 Oct. 5,,1923 Nov.14,1923 Deo.31,1923 Ian. 22,1924 Mar.lI,1924 
,28______ ._____ --do-------~ ____ cdo____________ .:do________ Aug. 10,1923 Aug•.27,1923 Sept. 23,1923 Oct; 21,1923 -Nov. 7,1923 Nov. 28, 1923 .Dec. 27.1923 Jan. 18,1924 
20.. ____ , _____ ~<io-------- .Tuly. :l6,1923 _____do________ Ang. 27, 19~ Sept. 11,1923 Oct,_ 2,1023 Oct. )!2,.1923 Nov.2O,1923 Dec. 10,1923 Dec. 31i 1923 Jan. 22, 1924. 
30________ July 25,1923 -.Tuly 20,1923 Aug. 6,1923 Sept.20,1923 Oct. 15,1923 oct. '30,1923 -Nov.I4,1923 Nov.28,1923 Dec. 10,1923 ____ ,do_____ "__ Jlln. 17,1924 
31._.----- Aug. 1,1923 Aug. 4,1923 Aug. 25,1923 Sept.26,1923 Oct. 11,1923 Oct. 20,1923 ____ .:do______ "_ 'Jan. 23,1924 Feb. 23,1924 Mar.25,11)24 .{pr.14,1924
32_____________do__ .----- Aug.. 5,1923 Aug. 22, 1923 Oct. 5,1023 Oct. 24,1923 Nov•. 7,1923 Nov. 30,1923 Jan. 20,1924 Mat. 6,1024 Apr.4.11l24 Apr. 26,1924 
.33 _____ .-- _____do_____________do_"______ Aug•.30, 1923 Sept. ,.20, .1923 N.OV.IO,1923 Dcc. 10,1923 Dec. 31,1023 Jail.' 16,1924 ,Feb. 7,192.4 r.¥ar•. 5, 1924 Apr. 2, !924 
34._______ Aug. ,7,1923 Aug. 11,1923 Aug. 20,1923 Sept.17.1023 .Nov.23,1923 Dec.2f!,)923 ·Jan. 17,1924 Feb. 14,1924 Mar.21,1924 ••pr. )8,1924 May ll.1924 
35________ Aug. 10,1023 Aug. 14,1923 Aug. 22,1923 Aug. 31,1923 Sept.29,1923 Oct. 23,1923 Nov. 9,1923 'Nov.28,1923 Dec. 24,1923 Jan. 7,1924 F~b. 1.~~24 



TABLE 4.-Length of larval periods of Tenebrio molitor~CCJlitinued t-io .. 
~. 

ii! 
l:~"'.,Date Date DlJ.te Date Date Date Date Daie Date DJlte Date ~ 

No. eleventh twelfth thirteenth rourteenth fifteenth sixteenth seventeenth elghtllenth nineteenth twentieth larva ='"'" '­.::115molt molt molt molt molt molt molt molt colt molt pupated 1:,;:: ~ 
~~ ~ 

0 

604 

It::I~~~~:~~~:~~~~ ~~~~t:~~~:~~~~ ~~~~~~~~:~~~~~ ::::::::::::::: ::::::::::::::: ::::::::::~:::: ::::::::::::::: ::::::::::::::: ::::::::::::~:~ :::::~:::::::~: B?r: :i:li~ 
697 .~ 
:0084____ Dec. 18,1923 Ian. 7,'1924 Ian. 31,1924 Feb. 27,1924 Mar. 26,1924 Apr. 18,11)24 _____________________ -,"_~_______~______ ~_________________"__ May . 7; 1924, 3195____ Feb. 3,1924 Mar. 11.1924 Apr. 7,1924 _________________________________.__________ cc _____________________________________• ________"_______ ~_____ June - 1;1924 342

6____ Mar. 16,1924 Apr. 7,1924 Apr. 28,1924 May 12, 1924 lune 20,1924 lilly 27,1924 _______________ "_______________ ~_~______ ."••___~______"_____ Feb•.13,1925 6937____ Ian. 23,1924 Feb. 28, 1924 Apr. 1,1924 Apr. 26, 1924 ___•_________________________________________•_________________ _____________•_________ May 24; 1924~_. ~ 328 
318 .~g:::: :.!i:. 31: ~~ I~: ~:: ~~ ~:~~:t~ tf:e 1~: t~! -jiirt-e-23;i9U- Tuiy--'ii;i924" -jUiY--2ii~i924' -Xug~-27;i9U- -~iiijeiii;-r;;:- -Feb~'"5;i925- ~:? M1,\~~ ails 

10___ Fob. 29,1924 Apr. 6, 19~4 Apr; 26,1924 May 22,1924 lune 16,1924 filly 3,1924 July 19,1924- lilly 29,192~ Oct. 6, 1~ ____•______ ~___ . Feb. 11,1925 t89 
11_._ Apr. 30,1024 MBY 22, Ill:;! June 16,1924 Jilly. 3,1924 Jilly 20,1924 Sept. ,11,1924 __,.__________ • ___ ._.________ • ---c--~-~-----. ___.._____~____ Feb. 13; 1925 586 ~ 
12___ Jan. 14,1924 Feb. 20,1924 Mar; 28; 1924 Apr. 24,1924 May 36,1924 June 20,1924 Jilly 10,1924 Aug. 13,1924 Sept. 12, 1924 ____.••---__ ----Feb•. 7,1925 673

13___ Feb. 26,1924 Mar.26,1924 Apr. l!1,1924 May 5,1924 lune 26,1924 Jilly 7,le24 Jilly 22,1924 Sept. U,19~' __ •____ .~_.__• _____~_____ ._.__ 'Ian; 29,1925 663
14.__ Feb. 27,1924 Mar. 24,1924 June 17,1924 July 8,1924 Aug. 6,1924 Dec. 22,1924 __ ".____•____ ._ ~.~___._.____•____"___________ "_~___.""______ Jan. 27,1925 'fl661 
15___ Feb. 28,1924 Mar; 22,1924 Apr.H,1924 Apr. 30,1924 May 30,1924 June 24,1924 Jilly 10; 1924 Sept. 15,1924 ____ .~__ ".. _~___ ~________ ~_._._ Jan. 29,1925 li63 v. 
16___ AJlr.24,1924 May 14,1924 May .23,1924 June 16,1924 June 26,1924 Ju!y 10,1924 Jilly 22,1924, Aug. 6,1924. Jan. 6,1925 __•_______ "____ Feb. 9,1926 672 ~ 
17___ Feb. 26,1924 Mar. 29,1924 Apr. 20,1924 May 14,1924 June 7; 1924 June 24,1924 Jilly 19; 1024 Aug. 22'19241--__ - ___ "~-'-- _______________ Feb. 10,l92li 1i73 
18___ May 23,1924 J.une 9,1924 June 26,1924. Jilly 11,19241' JUly 22,.· 1924 Aug. 13,.1924 sept. 14,1924 .Dec. 10,1924 _.....__"~,,~---- .."._.___~~ ____ .JBIi. 24,1925 556 

,,~ 
~j19___ Mar. 6,1924 Apr. 4,1924 May. 2,1924 May 23,1924 June 27,1924 Jilly 5,1924 July 21,1924 Sept. 14,1924 __ '_'__ '''::'_.,-. ____._.___ "____ Jan 16,1926 M720___ Mar. 24,1924 Apr. 11,1924 Apr. 28, 1924 May 17,1924 June 4,1924 •______•_______________._._____•_______________•__________._ •••__•___ ~__ •__ lune 23,1924 341 ~. .t 

2L__ Apr. 29,1924 _.________________________._.- ___._._._.___"____•___ ____ •_____._."c.._____________._"__ ... _. ____ .~~_~____ •__________________•__________ May 31,1924~ 31822___ Ian. 7,1924 Feb. 1,1924 Feb. 27,1924 Mil!. 25,1924 Apr. 19,1924 _. _______._._____ ~__---_.----- __ .._.___________________________•________.._ May. 7,1924 
23___ Mar. 27,1924 Apr. 18,1924 May 12,1924 June, 1,1924 lune 22, 1924 lilly 13,1924 Aug;. 4, 1924 .._."...__ ~_-'_____ ~________ •____._"..~._... __ Feb. 16; 1925 

294 
0676. I>j24___ Apr. 19,1924 May 11,1924 June 9,1924 June 26,1924 Jilly 7,1924 July 22,1924 Aug•.23,1924 Jan.. 7,1925 _________ •___•___~.-----..---. Feb. 10,1925 671 

25___ Mar. 6,1924 Apr. 3; 1924 Apr; 19,1924 May 2,1924 :M:ay 17,1924 May 31,1924 June 2O,l.~24 lilly 3,1924 Jilly 21,1924 Sllpt. 16,1924 J821 28; 1925 555
26___ Apr. 14,1924 May. 4,1924 May 24,1924 lune 7,1924 June 22, 1924 lilly 9,192~ Jilly26,1924 _........___ •____________•_____"._.___ .______ Feb. 7,1925 666 11'-' 


Q27___ Apr. 24; 1924 lune 21,1924 Jilly 6,1924 luly 22,1924 July 29,1924 Sept. S.1924 Ian. 23,1925 _.__ ~,,__ •_______•___ •__________.;"_.. ____ ~__."_ Feb. 18,1925 676 ttl570 ~~=:= ~:~: ~: t~~t tf:r; 11:1= tg~:~:~~ r:l. ~~:~ "~~~_~:~~~__:~~_~~:~~. _~~:___~:~~~.; .:~:.":~:~~~~ .:~:__~~:~~~__~~~_t:.~~:~~_:~y 1~: t~~ 299 ('.)
30___ Feb.' 12, IOU Mar; 8, 1924 2,1924. __ ._..________....._______.... ______ ._._._. ____________._..__...______ •__•__._.__ •______________•________ May), 1924:Ap~. 281 

I3L__ May 4,1924 May 20,1924 June 21,1924 Jilly 8,1924 Jilly 24,1924 Aug. 8,1924 Aug. 26,1924 Feb. 2,1925 __•_______________..__ •_____ ._ Feb. 20,1925 66932___ May 12,1924 6,1924 _____do________ lilly 7,1924 lilly 22,1924 Sept. 11,1924 __________..____..~_..______________________________•__ ._"_~Feb;l1,1926~une 660
33___ Apr. 21,1924 May 16,1924 May 29,1924 June 20,1924 lilly 20,1924 Aug. 24,1924 Jan. 9,1925 __ •_______ "__ ~_______ .~________._._._________ fal?!,,31,l925 649
34___ June .6,1924 lune 24,1924 .Tilly 6,1924 Jilly 21,1924 Aug. 6,1924 Sept. 16,1924 ~~____ ._.____ •_____•________________.-------- ~_._.........__IFe;;i',l1, 1926 ,654
36___ Feb. 26,1924 Mar.21,1924 -4pr. 9,1924 Apr. 30,1921 May 16,1924 lune 9,1924 _____ •___________________',, ____ ,-____________.. .;.; _____ ••.;..~__ June 27.1924 322 
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The data mTa:91e 4 in.dicaf;e tritt theleas.t number of molts recorded 

for a larvao~i il!:. moZitor was \~i and the greatest number recorded 
was 20. Approximately half of the sp.ecimens mo1t~d either 1'1, 18, 
or 19 times each. 

LENGTH OF LARVAL INSTARS 

With the number of lu.rval molts varying as they do, it is not sur­
prising that the length of the larval instars also varies. Table 5 
contains data that in.dicatethe varia.tions in. the length of the different 
instars. 

TABLE 5.-Lf!1ifJth of larval instars of meal worms 
TENEBRIO OBBCURUB 

Length In days of larvallnstar No.-

No. 1.1'~ ~~I~~~~~~~~-:~ 14 ~~~~~ ~ ~ 23Zl 

1________________________ 2:l 37 14 281 9 7 16 0 24 17 15 24 41 35 56 ___________________•. ____ 
2 ________________________ Zl ZI 12 13 11 149 16 16 14 15 17 .20 33 35 49 _______________ _____h 

3 ________________________ 30 20 15 9 14 15 S 10 13 10 14 14 18 2554 51 ____________________ _ 
4 ________________________ 20 Zl .25 15 13 11 10 15 7 16 12 18 .21 31 48 65 _____________________ 
5________________________ 22 19 42 17110 22 8 12 14 18 15 22 41 54 _______________________ _ 
6______________,_________ 22 31 15 11 14 14 22 14 18 13 15.!I 2440 35 _____________________ ::: 
7 _______________________1~ Zl 14.16 11 9 0 10 16 12 14 !~ 17 24102 ___ c__________ ~ ___ ___ _ 
8~ _______________________ 20 Zl 12 14' 10 8 12 11 13 11 12 14 19 .22 85 _____________________ ::_ 
o_________ ______ _______ 21 23 14 11 15 10 12 21 10 10 16 18. 18 20 41 52 ____________________ _ 
lO_______________________ 22 23 15 21 10 139 23 9 12 10 17 17 19 31 35 46 _________________ _1
11_______________________ 28 23 15 34 9 29 13 11 12 14 18 21 45 61 __________________________ _ 
12_______________________ 24 36!~ 9 8 10 9 14 9 11 15 18 Zl .23 80 _______________________ 
13 _______________________ 24 Zl ~~ 11 11 15 13 18 1112131620 213968 ____________________ _
14_______________________ 23 19 17 10 10 12 9 8 14 8 8 13 15 15 21 86 ____________________ _
15_______________________ Zl 19 14 11 9 8 9 10 0 14 10 15 14 18 20 31 48 __________________
16______________________ Zl 19 14 17 7 8 9 11.14 9 12 12 18 21 18 91 ____________________ _ 
17_.______________________ 2529 12 10 8 9 9 9 15 11 14 '13 18 .Zl 30 24 31 __________________ 
18_______________________ 24 25 10 13 13 12 25 8 18 Zl 18 97 47 __________________ • __________ _ 
19______••________________ 23 23 14 9 10 8 10 10 7 12 9 11 12 18 17 20 28.64 ______________ _ 
20 ______•.•________________ Zl 17 20 13 10 9.10 12 12 10 15 12 19 20 .Zl 30 ~ _________________ _ 
21 ______.•________________ Zl 24 12 8 10 10 8 10 10 12 10 15 14 18 26 86 ____________________ 
Zl_______________________ Zl 12 10 ·9 9 9 14 8 9 13 15 14 18 84 __________________________ _ 
23_______________________ 25 Zl 14 17 8 8 11 8 12 10 11 12 18 17 19 25 53 _________________ _ 
24 _______________________ 24 Zl 12 10 11 11 10 21 10 11 12 17 '17 .21 86 _______________________ 
25 _______________________ 21 23 12 11, 11 19 9 20 9 12 13 17 J8 59 37 _______________________ _ 
26 _______________________ 23 19 13 14112 10 15.20 7 15 11 16 17 31 56 ________________________ 
Zl ______________________ 23 20 12 20 11 16 24 9 14 16 16 Zl 51 63 ___________________________ 
28 _______________________ 24 17 14 201 21 12 20 12 14 18 12 21 Zl 34 76 ________________________ 
29 _______________________ Zl .21 12 9 14 12 16 16 11 15 15 21 23 44 33 _______________________ 
30_______________________ .Zl 18 13 10 12 11 14 20 9 9 15 .18115 19 32 .43 39 __________________ 
31_______________________ 21 19 15 8 12 11 16 18 10 10 11 13 15 17 35110 __________•._________ _ 
32_______________________ 22 . .19 17 13 18 11 20 12 12 13 18 15 26 67 ______________ • ___________ _ 
33_______________________ Zl Zl 12 13 10 11 10 12 12 10 16 17 18 97 49 _____• _________________ _ 
34_______________________ 23 19 12 13 10 11 10 10 113,10 15 11 17 19 36103 ____________________ _ 
35 _______________________ 21 18 7 10 11 11 10 .12 15 16 16 15 19101 56 ________________________ 
36__ ___ __________________ 21 '21 12 15 11 14 17 14 13 23 17 26 96 ______________________________ 
37_:_____________________ 24 23 10 13 9 12 11 19 12 17 Zl 17 28 60 .61._______________________ 
38 - .• -----------_______ 21 16 .13 13 13 .14 20 21 26 20 28 40134 32 44 _______________________ 
39_______________________ 21 18 14 10 11 lO 13 19 11 10 11 17 13 26 86 ___ • ___________________ _ 
40______________________ 19 14 15 11 13 10 16 36 16 16 17 20.129 33 47 _______________________ _ 
41 ______• ____ .______ -- 21 20 12 10 13 12 18 16 8 14 .12 16116 19 32 30 371_____~ ___________ _ 
42_______________________ 19 19 Zl 15 14 18 23 18.~ .13 Zl 66 .24 35 _____. _____________________ _
43 _______________________ 15 .20· 24 18 7 12 14 18 18 .24 18 17 40 .25 23 31 43 68 _______________ 
44_______________________ 20 18 16 1(J 14 12 Zl 18 ~ 16 17 19 Zl 36 31 35 47 31 _______________

1 
45_______________________ 17 19 16 11 13 9 13 ~ 10 11 12 ~115 'm 29 l38 35 45 --- --- --- --- __46_______________________ 18 20 14 12 13 15 16 2646 33 35 Zl 35 23 31 42 19 .21 21 20 35 26 99 
47 _______________________ 20 'JI7 12 15 11 14.26 8 13 14 39 21 19 1 Zl 44 34 28 29 ___________ _ 
48___ ____________________ 16 18 25 11 8 8 17 25 14 13 21 20 39 38 30 34 33 31 25 18 ________ _ 

i 149_______________________ 6 10 12 19 11 14 24 .24 20 54 38 33140168 40 21 131 14 18 23134 1~' __ _
SO_______________________ 3 111 20 6i 25 19 18 21 59 28 38 41 59 34 .Zl 34 30,121 ______________ _ 

TENDBRIO MOLITOR 

L _____________________ _ 
2_______________________ _ 4 13 12\. 9248! 32\ SO' 30119 49!---r--I--- ---I---'---jL- ____________1.____ _
3 _ 4 6 12 16 45, 76 80 56 29 21 53 40116 SO --- --- --- --- --- --- ---l--- __4 13 66131 511 36 Zl 60 38 139 48.__+____________________ .__ ---f______4 _______________________ _ 
5_______________________ _ 3 IS 14121 18120 17 15 16 20 21f~t 24 Zl Zl 24 19 ____________ !_____ _ 
6________________________ 3 12 9 11 11 18 12 18 17 74138 37, Zl 55 --- --- --- --- --- --- ___1_____ _ 
7_______________________ _ 2 8 6 17 11! 13 15113 Zl 281" 24 Zli 21 14 39 371201 __________________ 
8 _. _________ •___________ 311WlllD~12W~25~~332528______I-­
9 __. _____________________ _ 3 11 12 11 10115 Zl 17 81 16.Zl 23:.24 21 30 _______________________ 

4 14 13 10 18 26 Zl 62 25 42 31 191 17 32 16 13. 20 32 Zl140 15"______10_______________________ 410 12 23 18t 19 29 25' 41 23 37 371 20 26 25 171 16 10 69128 __ J_____ _ 
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TABLE 5.-Length oj larllaJ instars of meal worms-Continued 

TENEBRIA MOLITOR-Continued 

Length in days of larval instar N 0.-

No. I ' 
_____-1-1 ~~~_~~~~~ 10 ~~~~~~ 17 ~~ 201~ 22 ~ 

11.______________________ 3 16 21 34 60 52 26 27 .22 19 16 22 25 17 17 53155 ________ +________ 
12_______________________ 3 8 15 15 26 18 17 13 23 27 18 37 37 27 36 21 20 34 30148'--- _____ _
13_______._______________ 3 9 18 17 22 .17 24 23 35 25 32 29 26 14 52 11 15 51140 ___________ _ 
14_______________.._______ 3 7 11 27 13. 12 18 12 60 35 28 26 85 21 29138 36 ________________ _ 
15_______________________ 3 7 12 6 23'.\6 10 23 75.27 25 23 23,16 30 25 16 67 13\6-

T 
1-- ______ 

16_______________________ 3 8 15 17 21 20 55 41 29 38 36 20 9 24 10 14 12 15153 34,________ _
17________________ -______ 2 8 9 12 36 17 17 18 50 26 28 32 22 24 24 17 25 34172 ___________ _ 
18___________________ .___ 4 8 38 .25 22 46 34 31 39 .20 43 17 17 .15 11 .22 32 87 45 ____________ 
10_____ ._________________ 3 9 14 10 21 17 22 47 32 27 29 30 28 21 35 8 16 55123 ___________ _ 
20_______________________ 2 8 10 7 18122 12 17 87 3,5 32 18 17 19 18 19 --- --- ___1___ --. --- --­21._ _____________________ 3 8 12 20 22i 14 57 81 21 26 22 32 ______________________ •___• _____ _ 
22______________________ 4 16 20 11 15l 9 15 17 21 22 23 25 .26 27 25 18 ____________________ _ 

23_______________________ ~ Ig Ig ~ ~rl ~~ ~ g~ : ~ ~ ~ ~ ~ i~ n~ ~g~ -34 :== =:: :=: =:: 
~:::::::::::::::::::::::14 7 8 37 13118 0 27 38 24 41 29 16 13 15 14 20 13 18 571134 ___ - __ 

~::::::====:::=:::::::=: : ~ ~ ~ ~~i i~ ~~ ~ ~ ~g :l ~ ~ i~ I~ 1; I~~ 1~ === =:= ==: ~_'= ::: 
28_______________________ 417 7 17 271 28 17 21 29 22 42 351 20 16 33 9 12 18 9 47,'150 ______29_______________________1 3 8 24 15 21' 20 29 20 21 22 29 20 21 21 25 ________________________ 
30_______________________ 4 8 54 16 15i 15 14 17 16 17 26 25 25 29 ______ --- ___ L.. ____1________ _ 

~~=::=:==:=::==::=::::=::' ! i~ ~ ~g f~i Ml ;;g ;~ ~ ~ i~ ~~ r~ i~ i~ ~~ 1M ~~ _~~ ::: :== :=: ::= 
33. ___ • __ ._______________ 4)' 25 30 42 301 21 16 22 27 28 19 25 13 22 30 35138 22 ________ • _____ _ 
34_______________________ 4 9 28 67 33; 22 28 36 28 18 31 18 12 15 16,49 lA9 _________________ _ 
35_______________________ 4 8 9 29 24/17 19, 26 14 25 25 24 10 21 16 24 18 _., ___________ .,--­

1 

PUPATION 

After becoming apparently full grown the larvne may transform 
to the pupal form or may remain for many months with but little 
change in size or outward appearance . 

.' In the laboratory at Washington, which was heated during the 
winter, the larvae of Tenebrio obscurus began to pupate in numbers in 
November and continued to do so throughout the winter and spring 
months . .A. few of the larvae that hatched very early in the year pu­
pated as early as June of the same year, and pupae were obtained. in 
small numbers during each succeeding month until November, when 
their numbers increased. In barns, storehouses, or similar structures 
that are unheated during the winter months, the larvae do not pupate 
normally until spring or early summer. 

The larvae of 1'. 11iolitor do not begin to Pl!Pate so early in the season 
as those of the foregoing species. In the 18.bor~tory the first pupae 
were obtained in late January, but in unheated warehouses or store­
houses they do not normally pupate until Mayor June. 

When about ready to pupate the larvae of both species come to the 
surface of the food stuff in which they are living and pass through a 
short prcpupal period during which they are sluggish and exhibit few 
signs of life. 

THE PUPA 

'l'he pupa of both species when first transformed is white, except 
for the tips of the caudal spine and the tips of the lateral appendages. 
As the pupa becomes older it changes in color to a yellowish brown. 
The pupae are always naked and unprotected by pupal cases. The 
pupae of Tenebrio obscurus (fig. 3, C) reared in the laboratory at 
Washington, D. C., ranged in length from 14.5 to 20.5 rum., and in 
width from 4.5 to 6.5 mm. The pupae of T. moZitor ranged in length 
from 14 to 19 mm. and in width from 5 to 7 rum. 
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tbtrRATION•.QFT,HE PVPAL STAGE 

The length :~f the ·pupal.stage is dependent chiefly on the 'Prevaijing 
iempro:ature. As shown in Table 6, the pupal stage.of Tenebrio 
ObSC'll.TU8 ranged in length from .0. maximum of .20 days during Decem­
bel' and January with an average mean temperature of 659 iF.., to al' ' 
.minimum of 7 days .inJuneand August, when the mean aveHl,ge ;tem­
PJ~rature ranged from 77° to 78°.,)The pupal period' ·of T. molitor 
varied from a maximum of 18 days during February with .an average 
mean temperature of 65° to a.minimum of 6 daY"lin June with an,aver­
age mell:n tempe.tature of 81°. . 

TABLE 6.-Length of pupal stage Jj mf!al worms 
7"' i" 

TENEBRIO OBsomms 

Average! IAverage
Date Date Leogth mean Date Date Leogth meao ..
larva adult ofpupal t;;mper- II No. . larva adult QI pupal temper­ .~pupated dmerged period ature Cor pupated emerged 'period atur.:, for 

perlod I " perlQd 

----1.---,-------2..-! ----,--------.. -- -.--.I '1023 1024 :Dalls 0 F. \. 1024 'U):14 :Daye 0:F. 
1__________ J)ee. 22 Jan. 11 20 65, .18_________ Mar. 12 Mar..29 17 66 

2_____-_____ Dec..28 Ian. 13 16 67 I JIL _________ Mal',..23 Apr. 614 .67 

3___________ J)e~. 30 Jan. 15 J6 66 i .20__________ Mat.2S ~c\.pr.'l 13 67 


2L_________ Apr; .2 Apr. 15 13 67 

10Z.i 22__________ Apr.S Apr.21 Ia 68 


4 ___________ Jan. -I Jao. 20 16 66 23__________ Apr. 17 Apr. 30 13 68 

5. __________ Jao. 6 Jan. 23 17 65 24_____•____ Apr. 30 May 13 13 '68 


~=-_=_·-_-_-_-_-__ lIDS -F--c-bd•O--l- 13 66 25__________ 3 16 13
--_l IJaaOo·. 65 MayMay MayMay 18 6817 26.__________ 1> 1368 

8___________1Jan. 21 Feb. 6 16 65 '}!l~ _________ May 18 May 31 13 66 

9.~________ Jail. 25 Feb. 9. 15 66 28__________ May .21 Juoe 4 14 66 

10--------__ r Jan. 30 Feb. 15 16 65 2il__________ June 7 June 19 12 73' 

11__________1.Feb. 1 Feb. 17 16 65 30__________ June 9 Juoe 21 12 74 

12----------[ .Feb_ 1 .Feb. 21 14 66 31__________ Junr U ___d~____ 10 75 

13 __________ Feb. 11 Mat. 4 16 66. 32__________ Juot! .22 June 29 7 '78 

14__________!Feb. 20 i ""Iar. 5 14 66 33__________ Julyl6' July 24 8 76 

15__________ Feb. 29 !Mar. 15 15 65 34 __________ July 28 Aug. 4 7 71 

10__ .-_____.' Mar. 1 ____do___ 14 65 35_________ July 30 Aug. 7 8 79 


~::=~=_=L:..~r:...2l~~r:.::___l_6..!___65_1~__-_~____2__..!..----.J~_~ 


TENEBRIO MOLITOR 
----_-_.__... ---.,---------11;---:-----~,\ 
1__________ .1 Feb. 3 Fob. 20 17 66 ]1

115
__________1'NIay 14 
 May 24! 10 '68:1.----------1Fob. \I Feb. 24 18 65: 16___._______ May 17 May 31 14 66
3.----------1Feb. 10 .Feb. 28 18 65 Ii 17__________ May 24 June 6 13 61' 


4----------- Feb. 28 Mar. 13 17 66 I: 18________1 June 1 June 121 11 69 

5. __________•f Mar. Mar. 21 65 i'l 111----------1 :Tune 16 Juoe 22 6 81
6 15
r.._-______ -_l ",,[ar. 10 Mar. 26 16 65. ,20__________ June 23 Juoe 30 7 ,76'

i ___________1Mar. 12 };Inr..'/:1 15 65 if 21 _________ June 27 July 6 9 73' 

8___________ Mar. 16 Mar. 30 14 66\11 i . 


9-----------1Apr. 2! Apr. III 13 tlS I \ 1925 
 1925 

10________... Apr. tl Apr. 20 14 66 i 22----------; Jao. 15 Jau. 31 16 67 

11 __________[ Apr. 8 Apr. 22 14 67 \1 23---------- Jno. 24 Fob. 9 16 67 

12•• ________ Apr. 17 Apr. 30 13 tlS I 24 ______---_ Jan. 28 Feb. 12 ! 15 68 

13__________1~Iay 1 IMay 14 13 6687 i 25__________ Jan. .29 Feb. 14 16 68 

!:!==c_c~::.- ],fay 7 May :11 14 1 


THE ADULT 

The adult beetles of the two species closely resemble each other in 
size and form. They are both considerably more than half an inch .in 
length, but Teneorio molitor (Fig. 4) is shining brown to almost black 
in color, while T. obsC'U1'U8 (Fig. 3, D) is normally a dull pitchy bla.ck. 
Both species. possess well-developed wings .and are occasionally 
attracted to bright lights. While generally rather uniform .in size, 
the individual beetles occasionally vary greatly. Arendsen Hein 
(2, p. 262), in his studies on variation, lOUnd that the adultsofT. 
molitor ranged in size from 10.5 to 23.5 mm. Males and females " 

4717-29--3 

http:stage.of
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occur in about equal proportions in both spocies. Superficially 
both sexes look alike, but they can be readily differentiated by an 
examination of the· genitalia, which ue easily :exposed by a slight 
pressure on the abdomen .. 

EMERGENCE 

At Washington, D. C., the adults normally begin to appear in the 
spring and from then on may be seen all through the summer. The 
adults of Teneb1"io obacurus are the first to be out, many of them 
emerging a month or more before the first appearance of T. molitor. 
In the laboratory, which was heated during the day in winter to .a 
temperature that ranged between 55° and 75° F., adults of T. OQscurus 
emerged in every mont.h of the year. Lar-vBe of the first generation 
began to pupate as early as (Tune, a few adults emerged in June and 
July, and with each succeeding month the numbers of emerging 

adults increased until the peak 
was reached the following Feb­
ruary. Adult'.! 'of T. molitor did 
not begin to emerge in the lab­
oratory until January, the peak 

u " 	 of the emergence also occurring 
in February. Larvae of T. ob­
scurus kept throughout the win­
ter in an unheated building be­
ganto pupateinApril,andadults 
began to emerge in late April 
and early May. Larvae ofT. 
molitor under similar conditions 
pupated during the latter part 
of .May and June. 

LONGEVITY 

.As compared with many 
stored-~ain pests, the adult 
meal worms are relatively short 
lived. Statistics of several hun­
dred specimens reared in the 

• laboratory showed the average
1...-______________--" length of life of adults of 

FIG. 4.-Tenebrio molitor, adult beetle, X 4 Tenebriomolitor to be about two 
months, while the average length of life of adults of T. obscurus was 
about three months. The life of the female adults of T .. molitor 
ranged from 37 days as a minimum to 96 days as a maximum, with 
an n.verage of 65 days j the life of male adults ranged from a mini­
mum of 39, to a ma...'timum of 92 days, with an average of 58 days . 
.A.rendsan Hein (2, p. 2#-245) recorded male beetles living from 39 
to 113 days and female beetles from 89 to 132 'days. He obtained 
an average life of 60 days for the males and 111 days for the females 
of this species. 

Female adults of T. obsc'urus reared in the laboratory ranged in 
length of life from a minimum of 42 to a maximum of 152 days, with 
an average of 84.5 days. Male adults ranged in length of life from a 
minimum of 31 to a maximum of 132 days, with an average of 83.4 
days. Rau (20) found that the length of life of adults of this species 
ranged from 10 to 55 days, v.ith an average of 24 days. 
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OVIPOSITION 

The eggs of both speciCld of beetles are laid singly or in small clus­
ters, sometimes loosely in the flour or meal in which they are breed­
ing,at other times along the sides of the bin or otherrecepta.cle. 
They are covered with a sticky secretion that causes them to adhere 
to adjacent surfaces or obiects amI become coated with the flour or 
meal in which they are laid. For the purpose -of obtaining oviposi­
tion reco,;ds adults were confined in glass Patri dishes with a small 
quantity of graham flour mixed with meat sc~aJ?: Th~ eggs for t?e 
most part adhered to the bottom of the Petn ·dish and were easily 
counted. ' . 

AG.E AT WHICH MATING AND OVIPOSITl(1/N BEGIN 

Mating tokes place within a ofewdays after emergence and is ,re­
peated at intervals throughout 'the life of the beetles. Observations 
have shown that when once fertilized the female produces fertHe 
eggs for a considerable time, probably throughout the' average egg­
laying period. Unfertilized females were observed to lay a few ~ggs, 
but none of these hatched. 

The preoviposition period varies som.6what and is .influenced chiefly 
by temperature. As shown in Table _7, adults of Tenebrio ,ObSC'Uru8 
commenced egg laying in from 9 to 20 days after emergence, the 
beetles in all cases being kept. at ordinary laboratory temperatures. 
Adults 6f T. molitor commenced egg la.ying in from 5 to 18 days after 
emergence. The adults with preovipo$ition periods of less than .10 
days had been placed in an incubator at the time of emergence so that 
the shorter preovipcsition periods were doubtless due to the higher 
temperature maintained. The temperature of the incubator ranged 
from 80° to 85° F. 

TABLE 7.-Data concerning oviposition and longevity of meal worms at Wash­
ington, D.O. 

TENEBRIOOBSCURUS 
- -.... ­ .-_.'-.._. -.--------c-.-----;-~.--

I D t Length D t I Length I j
Dnto , fi~~ :. of pre- l~te I of ovi- NUIDbm-/ Date Length

No. "dult ..• egg was ; ovlposl- egg was! po.sl- or eggs Ildult or life 
emerged: laid i tlon laid tl~n I laid died or adult

i I period i p~nod 

--------J--19-23--i-~!-;:;_~ -;;;:- ~l-;;;- DaU8 
1_____________________ Feb. 18 l 1\-[ar. 3 I' 13 July 18 137 970·1 July 20 162 
2_____________________ 1\-[8r. 6 I· Mar. 16 10 May .19 6t 292' May 24 79 
3 ________________________ do____ Mar. 17 I II June 19 P4 276 July 3 ~19 

~-------------------.. ___do ____l___do ____1 11 May 1l 53 326 May 11 116 
"----------------_____ ---do-a-or Mnr. 20 I· 14 June 13 85 646 .June 16 1026________________________do ____ Mar. 21 1.5 May 18 5873May 30 85 
7_____________________ Mar. 13 Mnr. 22 I II l~y 1 101 S4.4 July 5 114 
8____·_________________ Mar. 15 Mar. 24 I .9 Jun, 28 96 778 .June 29 106 
9_____________________ Mar. 171 Mar. 29 . :r-l Jun\ 21 84 955 June 28 103 
10___.--___________ .- Mar. 10 Apr. 8 20, 1]Ime ,26 79 155 ___do._____ ,1011lL____ • _______.._.____do ____ Apr. 3 i 151'~unel 8 66 410, June)l 84 
12._____, ""___________ Mar..22 ___do____ i 12 .'lly 4 92 0091 July: 5 10513______ ~____________ Mar. 21 Apr. 7, 14\ June 26 80 110 IJuly 2 100 
14____________________ Mar. 25 Apr. 6\ 12 June 30 85 745 ___do____ IlIl 
15____________________ Mar.28 Apr. 9, 12 June 21 73 733 ___do____ 96 
16____________________ Mar. 29 Apr. 10 \. 12 Jun9 7 58 420 i June 14 77
17_____•______________ Mar, 30 Apr. 15 16 May 7 22 78 ! May 11 ~ 

)8____________________ Apr. 4 Apr. 17 13 June 19 63 155 ! July 2 89 
19____________________ Apr. 6 Apr. 22 16 July 15 84 658 !July 16 101 
20____________________ Apr. 12 Apr. 25 13 June 5 41 214 ,June 8 67
2L___________________ Apr. 16 Apr. 29 13 June 1l 41 263 1 June 23 68 
22____________________ Apr. 23 May .2 9 Juno 10 39 1731 June 18 66 
23____________________ Apr. 25 May 6 11 J.une 171 42 330 ___do___ _ 64 
~L__________________ May 2 May 12 10· June 27 46 253 IJune 28 67 
25____________________ May 13 May 22 9 _~u~~_~I~ 307 July 9 57. 
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T:AE;LE 7.~Data concerning oviposition and 10ngeuity o/meal worms at Wash­
ington, D,' G.---'Conti~ued 

iiENEBRlO l\1OLI'l10R 

;Length LengthDateDate Date oIpl'!l' ,ot,ovi· Number Date LengthlastNo. adult 'first oviposi· posi- . ot,Qggs adult 'DC lifeegg wasemerged e!!foidas tion laid 'ilon laid died oCsdult 
period Period 

~------I-------- ~-------------'- ­
1D23 1923 ;1)al/& 1D23, ;1)alliJ 1923 Dal/s·

17 Aug. 4 56, 77 Aug. 'I:l ,116k::::::::::::::::::::r~~~ 'ZJ f::::: 1~ ;10 Aug. IS 61 167 A)lg. ,22 80 ___do____3___,____ .~---.-----.. JIIDe 5 June 20 15 54, 163 ;Aug. 21 ,77 
~, 4____________ •________ June 18 July 6 18 Aug. 18 43' 135 Aug. ,28 71 

1025 1D25 .' 1925 1925 ...._______________ Jan. 31 Feb. 75 1 	 '7 Mar. 28 49 185 ~r. 636______________.-_____ Feb, 5 Feb. 15 	 4
10 Apr. 23 67 384 ay 1 857_____________._______ Feb. 7 Feb. 17 10 Apr. 24 66 360 May 13 '958 , ______ •___________ Feb. 15 Feb. ,23 8 Apr. 7 43 3'1:l Apr. 9 53D______..__.--._________ do ___• ___ do ___ _ 

10________________••____do. ____ . __do __,__ ' 8 Apr. 4 40 197 Apr. 10 54 
8 Apr. 8 44 357 Apr., 9 53 
7 Apr. c25 '61 576 ~r. 30 '73tl::::::::::::::::::I_:.~o_'~~_ -F~.-22- '6 .Mar.'I:l 33 263 a[.31 4313_______________________do __ .. Feb. 23 7 Apr. 18 54 338 Apr. ,20 6314__ • __• ______________ Feb. 18 ___do ____

15_______________________do, _______ do ____ 5 Apr. 4 1IO .418 Apr. 6 47 
5 Apr. 15 51 405 Apr. 29 7016 ___________________ do ____ • __do ••_. 

44 '318 505 Apr. '81 t/:r. D17.......___________., Feb. 20 Feb. 25 
 5 May 1 65 116 a::,.J7 ,86
18 1. ___ ..___.._...... Feb. 28 Ma~. 5 51 Mar•.26 21 200 :A,pr. '6 ,37 

1 No.5 and Nos. 8 to 18 were reared In an incubator. 

','. 

~ l'ERIOD OF OVll'O~rd;;QN 

'The oviposition period eA-tends overth~ g~riater portion of the life 
. • 	 of the beetles. The data of Table 7 show that the oviposition period 

of adults of Tenebrio obscurus reared in the laboratory ranged from 
a minimum of 22 days, April 15 to May 7, to ;0. maximum of 137 
days, 1V:arch 3 to July 18. The oviposition period of adults of T. 
molitor reared in the laboratory ranged from .0. minimum of 21 days, 
March 5to March 26, too. maximum of 61 days, February 15 to April 
23. Arendsen Hein (2, p. 244) found that the oviposition period of 
T. molitor ranged from 50 to 130days,with an average of about .2 
months. 

FREQUENcr .AND nATE OF OVIPOSITION 

The Tenebriofemales bred .inthe laboratory did not oviposit 
with an}" great regularity. As shown in Table ·8, frequent intervals 
.occurred. be,tween egg layings. Eggs were often laid ;for several days 
in succession, and on one occasion .0. female T.ooscurus laid eggs on 
13 consecutive days and after an interval of 1 day laid eggs on the 17 
following days. Similarly ano.dult female T. molitor deposited eggs 
on each of .27 consecutive days. The intervalsbetwe.en Qvipositit>us 
ranged from one day to as many as nine days. 

http:intervalsbetwe.en
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TABLE '8..~D"ily oviposition records of meal worms ! 

TENEBRIO OBSCURUS 

Number of eggs laid by' individual No.-

Date 
1 '2 <I .4 5 6 7 8 9 10 11 12 13 14 15 

~ ---,-I-------------------- ­
1923Mar. 3_.________________ 

Mar.4_______ __.-_____ 
2 ---.-- --- ... - ----- --,..-- ---.-- - ... ---1----- ----- ---..- ---- .. --- ..... - ...._- ,..-.--- _... -. 
4 ... ---- ----- ---.- .. --_ .... --- .... --..-- _.._­

v -- .....-Mar. 6_.___ • __• _________ 1 
Mar.8________ •________.! 22 ----- ....--.. -_... _- \~~1ar. 7__________________, 

---... - ----- --.--- ::::l::f::: " 

1 ;:.;~- ..-Mar. 16________________•• 0 '3 
-...--~ 

1'vlor.17...______________ 12 1 -~-Mar. 18_____• ___________ 
Mar. 10.________________ <0 1 0 


10 0 0
Mar. 20.______ •________ ~~~~~:~~
0 1 18 1Mar. 2L______ •______~~ 15 0 0 '2 <I -_...... ... ---- ----- ----- ..--_.. _.....-Mar. 22_______• _________ 42 _____ - ..--- ...---­
0 0 16 6 0 o _____ ---).- -"' ..­

20 0 24 '22 10 ----r--­o _____M~: i1:::::::::::::::::1 o _____ 4 0 I 0 0 0 
,1)27--------------••-1 0 .1) 0Mar.Mar. 28________________ 22 '7 fl '2 1 ---- .. ----- ....---- -... - ...lvlor.29____ •__________.1 "-,"-- ----- --_.... --.-..­,g I0 4 3 3 23 3 ----- ----... .. .., .._- ----- ----- ----- ... ---- -...,.. .. 

1'vlor.30------------_____________ ..•·--1 I3 Ii 0 1 4 0 201 - ..--- ... ---- - ...- ..- --- ....- ----- ---.. ..---­1'>10r.31 __ --­0 1 IS 53 .2 1 14 ----- ... - ..-- ----- ---.... ...... _.. - ..- ... ---- --.....A,... '---_________1 
-~0 '2 0 O. 0 42 '0 

~-

----- ... ----- .....Apr. 3 _________________ ---ii- --_.... --- ..- ---_ .. 
Apr. 4_______________ •__ 11 '3 0 0 0 0 0 12 --.--- --.-1""- ..,--_ ... ----- ..---- ---­

2 tl 1 0 0 0 30 0 1 ----- ---,. .. .._- ----- ..... _-Apr. 5__________________ ----- _ 
15 1) .15 0 0 3 25 34 2 -_..... - ----- .._....- ----- --- ..Apr. 6_________________ • 
i 11 7 :26 1 0 0 18 0 1 --"3" ----t---­11 0 IS 0 1 2 23 14 '0 ,2 - ..-_ ... ----­
8 5 0 2 0 0 0 0 8 3 0 

Apr.lO________________ 10 0 0 0 1 28 0 0 0 0 121~: t:============:==l 10 \! 2 ,1 S 38 8 46 ::i~t=::S 1 40 
11 7 IS <12 0 0 0 .0 6 2 0

Apr.l1 _________________ :::::j=:=Apr.l2.---_____________ :2 3 6 0 1 14 62 23 3 '0 0 ~ l~::::Apr. 13_.______________ o _____
17 7 10 0 2 0 0 0 0 4 (l ..---- _.......
_"'pr.14.______________._ 18 _____ ----T--· 

3 4 10 12 0 0 0 30 3 6 0 o _____
Apr• .15._______----.--.- 5 0 0 10 0 0 0 0 4 2 HApr. 17_________ -'_-___ o ___._15 3 0 6 0 2 38 0 0 16 0 ..- ..-- ---­Apr.lS_____ ..___ ••____ 21 _____~ 2 7 6 8 0 14 0 7 1 S 29,Apr.lO__ ---____________ o _____ ----r·· 

S 3 12 7 1 0 6 13 3 5 (ll ..pr.29_________________ o ___._9 10 0 0 1 18 0 0 4 0 0,\pr.21__ • ______________ 25 ____4 2 0 4 7 12 18 3 6 14 32 o _____ ... - ..-......._-
Apr. 22_____ •__ ...._._._ ----r-­8 12 5 25 0 0 0 0 0 0 0Apr. 23 ..________ •____ •• 20 _____16 8 0 40 5 13 48 M 4 48 44Apr., 24_._______________
Apr. 25_________________ 10 0 12 0 2 0 0 0 0" 1 0 25 .2 
,Apr. 2tI _______________ 12 17 23 0 1\ 2 20 0 5 15 11 0 40 

7 10 7 0 2 8 28 34 30 4 0 0
~ 

Apr. 27 ______ • ___.._.__ • 2 4 0 0 6 18 16 16 0 14 51 21 0 
22 0 30 10 0 1 6 0 2 4 0 0 3201:(E~: ~=:=:=::=::::::::: 4 12 0 6 4 M 0 29 0 0 0 0 0 
6 0 0 20 0 20 0 0 20 22 0 0 0 ....---- ..... _­tfiy ~~:::::::::::::::: 8 16 2 0 0 0 29 38 0 29 50 401\£0)' 2________ •• ________ ---2- ---­

14 0 2. ~ 0 12 37 0 32 0 0 0 01'>10y 3__, ___•• _____..___ " 23 11 0 0 0 3 0 0 7 .201 0 12 30 6 ----May 4________ __ •______~ 

0 8 r 5 0 5 29 40 0 0 .201 0 0 0 --_ ... 
II 21 0 2 0 0 101 0 0 2 11 43 0 0 

-·~ii~:~ ~::::::::::::::::::! 0 0 14 0 0 M 0 0 18 0 0 0 46 2May 7__________________ 
12 0 0 2 0 0 14 44 0 27 U 0 0 0 0May 8_______••_____• ___ 

May 9_________________ • 8 10 ;; 10 0 11 36 16 10 4 II 0 0 6 ·0 
14 0 1 11 0 0 12 0 12 61 14 6 3 0 0 

May 10_________ --------1 0 12 0 0 0 0 18 1 0 0 0 5 0 0 01'>1ay 11....____• ________ 2 l2 0 6 2 6 1 6 2 0 3 30 0 7 0May 12_________________1 0 2. 0 0 0 Ii 7 1 12 0 25 0 5 0 0May 13__• ____••_. ______ 41 7 0 32 0 20 12 40 21 40 1 20 0 17 23 0May 14______ • ___• ______ 
May 15••_______________ 0 1 0 0 0 46 0 0 0 2. 0 13 0 0 0 

13 0 0 24 2 0 28 33 0 0 .24 0 0May 16.._______________11 0 7 0 9 1 42 27 8 0 1& I 17 
8 

15 2 5 0 
4 13 0 15 0 0 15 0 8 30' 29 18 6 8 01'>{ay li_.-----__ -__----­'Moy 18_____ .....- ____ ._ S 2. 0 0 3 17 0 0 6 4 ! 0 12 %l 0 0May 10____________ ... __ 
\l 10 0 0 0 0 25 12 6 0 0 0 0May 29__ ..______ •______ , ag I 12 
0 0 0 M 0 0 0 0 0 0 0 30 16 0 

26 0 0 0 0 17 5 44 16 0, 3l 0 0 0 0
1'>!ay 21__• ______________ , 
May 22___ •________ -_..., ., .

30 0 0 12 0 56 31 10 7 .28 7 0 0 39 
May.23_...__.....__ ..._ 2 0 0 0 0 0 0 14 \9 0 12 0 1 12'Jj0 0 0 0 0 0 10 0 '0 1 0 10 8 0~:~·~:::::::::::::::::l 0 0 0 0 0 2 16 6 34 2 0 0 0 0 
May 27~.______.._______1 48 0 0 0 0 25 13 42 6 26 17 40 .24 2?10y29_______________._ 

4 0 0 2 0 61 35 6 0 44 20 0 5 36
1\loy 30_. ___..______._. ­ 0 0 0 0 0 0 0 0 0 0 0 27 0 031 

I Dates on which no ellgs werel~ld by nny of the beetles have bool! omittcdfrom this table. 

-j 
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TABLE 8.-Daily oviposition records oj meal worms-Continued 

TENEBRIO OBSCURUS-Contlnued 

Numberof.eggs laid by individual No.-

Date 
,:~(1 2 3 4 '5 6 8 9 10 11 12 ,13 14 15 

May 31-1923 
June k _________________ 4 0 0 6 0 0 37 9 .27 tJ 26 15 0 ,21 44 
Juno :~--_______________ 0 0 0 0 0 0 0 0 0 33, 0 0 0 0 10 
Juno~__________________ 2 0 0 1 0 0 0 10 12 1 ,0 .8 0 0 0 
Juno 4__________________ 0 0 0 0 0 0 42 0 0 26 32 0 24 '6 ,4 
Juno 5__________________ :20 0 0 0 12 0 

38 I 16 0 0 0 '0 0 ,0 
Juno 6__________________ 0 0 11 0 0 30 0 29 0 .1 48 15 32 
June 7__________________ 0 0 0 15 0 0 0 0 0 0 :0 
Juno 8__________________ ~l 0 .1 0 ~i 19 ~! 23 

4 10 0 4 0 10 ,0 
June 9__________________ 2 ! 0 2 0 0 3 4 0 0 10 4 .12 
June 10_________________ 0 0 0 0 1 I 0 ~ I 0 0 3 0 6 0 00;Juno 11_________________ 0 0 0 0 2 0 0 0 0- 0I! I II 01 4 9 
June 12__.•______________ 0 0 0 0 91 0 a. 0 I) 1 0 15 0 ,0 
Juno 13_________________ 1,) 0 0 0 0 18l 0 0 0 0 ,0 9 0 :0 
June 14_________________ 0 0 5 0 2 0 0 0 0 8 0 0!tJuno 16.________________ 0 0 0 0 8.1 0 0 0 0 .10 0 6 
Juno 17_________________ Ii I 0 0 0 0 3 81 12 3 0 1 0 ,2o! 91
Juno 18_________________ 0 '\0 0 0 0 0 0 0 0 0 018 IJuno 19_________________ 0 0 0 0 20 10 8 0 32 0 15'8 I ~~ ! gIJuno 20_________________ 0 0 0 0 1S 32 4 9 6 0 0 0 ·4 
Juno 21 _________________ ~I 0 0 10 0 3 0 0 0 0 0 0 12 0 11 
Juno 22_________________ 18 I 0 0 0 0 71 1 12 0 0 4 0 S 0 1 
Juno 23_________________ 15 I 0 0 0 0 22' 0 0 0 0 1 0 6 0 0 
Juno 24 _________________ 1~ I 0 0 0 

,0 
0 o! 0 4 0 0 0 .0 0 0 4 

June 25_________________ 0 0 0 O· 0 0 0 1& 0 0 0 0 :0 
Juno .26 _________________ 12 i 0 ;0 0 ,0 O! 0 0 0 0 0 18 0 IS

,0 2' glJuno 28 _________________ 0 0 0 0 4 1 0 26 0 9 
,Juno 29 _________________ , 

1~ I 0 
0 0 0 0 4 ! 0 61 0 12 0 0 4 0 16 

Juno 30________ ________ 0 0 0 0 4i 0 o· 0 0 0 0 0 ,0 :0~ ~ ! 0 0 0 0 0 ,2 ,0 ' 7July 1__________________ . I 3 t 0 0 8 0 o 
'.July 2 __________________ 0 0 0 0 3 t 0 0 0 0 0 0 0 0 20 
July 3__________________ g4 Ii ,00 0 0 0 01 0 6 0 0 0 0 6 0 0O!00 0 0 10 0 0 0 0 1 0 o
July 4__________________ 0 I 0 100 0 0 o ,0 0.July 5__________________ 8 ,(1 8 8 g 8, g 0' 0 0 0 0 o 0 oJuly 6__________________ 6, 0July 8_ _________________ 13, 0 O· U 0 0 i 0 010 0 0 0 1 0 o 
July 9__________________ 1 i 0 o 0 0 0 I 0 01 I 0 0 o 0 o 

o 00 00 0 0 20 oJuly 10_________________ 7 i 0 o 0 0 01 0 
July 11_________________ .7 1 ,0 o 0 00 0 O! 0 0 0 0 1 0 o o 0 0 00 0 0 2 o00 I !) 0
July 12_________________ 4 ' 0 0 000 0 0 0 4 0 o010 0July 13_________ ~------- 4[ ,0 o 0 0 01 0 000 0 0 ,4 ,0 oJuly 14_________________4. 0 o 1 00 0 10 0 0 12 '0 oJuly.15_________________ 00 01 0 0000 ,0 0 2 0 o.July 16_________________ 2 0 01 0 00, 0 000 0 0 00 o 

010 0 0 0 000 0 0 :0 0 o
JulyJuly 18_________________ 2 017----------~------14 ',0 010 0 0 0 0 0 o o 
, -- " " 'W OF 0 

Total_____________ 970 284 ~1541 """73f844 955 909 .410 745 
0 

710 420 058 ! i1t73 3fY1 
Ii,' 

TENEBRIO MOLITOR 

I 
1925 ! 

Fob. 7------------------_______________ _ 4 ----- ---..!,:-----:----- ----.1----- --. -- _____1 .1,_____:_____ ----- _____11....Feb. 11. ____ 

FOb.IS----------------- 1: ---g- :::::c::C:::::::l::::: ::::: ::::: ::::: ::::::::::: ::::: ::::: ::::Fob. 17________________ _ 
Fob. 18_________________ 
Feb. 19•• ___•______•___ _ 
. 
F.ob. 20-----------------Fob. 21. _____ •__________ 
Fob. 22. ________ •___.___ _ 
Feb. 23_____ • ___________!l 
Fob. 24________________ _ 

l 
1 

11 ':1 1~~fl.~~,~I,~fi~~~ ~~j~ ~~~~I~~I~~:::,!~ ~~ ~~i~~ 
·Feb.j:e: ~:::::::::::::::::I27 ~ 

1 0 3 6 [26 8, 14 0 7 I 2 0, 1 0 _____!_~__ 
S 12 19 6 I 2 ~ O! 18 3 12! 14 12 ,5 0 __.._ •__ _ 

Mar. 2.________________ _ .~;~;.2f..::::::::::::::::: 4 16 9 18 1~ 41 6 14 O! 4 8 '. 6 .0 _____,___ _ 
6 8 7 10 a 4 8 7 4, 8 9, 120 _____!__ ._Mgr. S.________________ _

Mnr. 4._-______________ _ 18 ~lg ~ I g' g ~ 18 g1 Ig l~ I,· g 8 ----- ---­
1\>1ar. 0_________________ _ o 9 S 2 31 7 I 8 7 7 i 8 9 0 0 --i4- --.-
Mar. 7_____________•__ _ 2 14 0 12 .11 6 I 4 9 8 I 4 4 'I 27 0 2 

1\>1er. 5__________________ 

Mar. 8________________ _ o 0 0 6 0 31 16 8 81 10 26 16 3 0 
Mar. 9.________________ _ o 6 2 8 4 10 It 13 5 0 12 8 0 0 

o 2 6 6 16 6 12 26 6 6 16 6 0 0 
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TABLE8.-Daily ovipoBition."re.cords of mealworm8-Co~tinued 
'TENEBRIOMO~TOR-Contlnued 

~"----------~~------~---------------------------------
Number or eggs laid. byindividual No.-


Date 

1 2. 13 : 45 6 7 I 8 0 10 1l ;12 113 14 16 

--------t----I--I- -- -;- ­
1025 i I 

lvIa(.10••_____ •______ .__ 16 ~ 1 1~!' 15 14 .1 14 17 .2 30 12~0 I:14 \I 36 ____
4 ____lvIB(. 11.____._.______ .__ 4. 17', 22 i 12 ,0 4. 8 5 18 '[ 3 0 oMB(.. 12______:..______ .~_ 8 3 .20 .24 0 12.24 8 2 ,12

20 _-__MB(.13.______•_____••__ 6 5'1' 5 28 1 0 14 15 7 4 '6 oMar. 14______________-- 14 16 14 .22 '0 16 12 19 21 30 1 20 ·0 .162 ___ _Mar.. ,16________________ 0 8 8 2 0 20 10 7 17 2 10 0 o 6 ____Mar. 16.________________ 16 10 3 10 0 20 14 0 15 16 125 o 8 ____Mar,17_______•___~____ '2 4. 6 <I 2 2 2 10 8 '6 ·8 0 15 30 ____6 0 o .,.10 ___ _~:~: fg::::::::::::::::: 1~ .5 ,' g }~ 5 Po g ~ ~ 1~12622:Ii6 oMB(. 20.______• ______ .__ 6 11 12 0 16 6 \I .14 10 u 6 _.__ 
MB(. 21.________________ 8 g114 4 0 20 12 '2 0 5 

0
0 

o 
o 16 ._.•" MB(;.22_________ --~ ___ 0 0 10 0 0 0 0 II 0 0 4. 0 o oo ___•Mar. 23.___.___• ___.....~ ;; 0 0 4 0 7 16 16 14 7 0 oMar. 2-1 ______________ .__ 4 13") 7 14 10 16 2 4 JO 13 12 1 

:Mar.25__•. _____________ 8 .2 i 1 <1 4 9 17 ,2 0 22 106\103 
4 
o 196 II:::.:Mar•.26_________________ 0 0 I 8 9 0 11 17 6 7 12 o'Ma[..27______.___________ 0 16 2 1\ 1710 8 2 :l 16 9 '12 o o ___ • 

MB(. 28_____ --______-.--1 2 8! 17 19 0 7 :I 0 9 16 5 0 o oo t.-.-_Mar. 29_________________ 0 to; 90 0 0 0 0 0 0 l' 0 o
Mar. 30_______ •_________\ 0 \ 10' 0 1 2 0 10 0 16 13 3 11 o oL__ 
Mar. 31______________ • __ , 0 I 6' 6 !!c 0 6 26 0 10 17 10 ,2" 

1) ___ _o I'-.-- ­oo ___ _19~:~::::::::::::::::::1 ~ i g: 16 I ~ ~ l~ .~ g 6 19 l~ ~ 
12 

.Apr. 3------------------1 0 i O! 0 1 1 5 10 1) 4 11 1) ·8 
o 

Apr. 4_________________, go I 7 \ 8 I 0 I 18 9 0 2 1 .~. Ii o 4 :I 
og\::::__ 

~ I o •__ _19~: ~::::::::::::::::::I I g~ 'I gI gg 1~ 1~ g ~ g ·~o 14 o ____Allr.7__________________ ! O· 1 12 00 I 2 \I 0 0 0 ,. 1g
A Pr.8------____________l 0 I 4 i 4 0 0&: I 5 0 0 0 0 0 0 Uo 1---­

o t---­19~: k:~=:::::::::::::l go 'I 4! ~ & g ~O I & l~g 9 0 o ___ _.otpr.11._______________ J 0, 2 0 0 0 0 0 3 0 01---­
.Apr. 12________________ -' 0 I 6 0 0 0 6 < 0 3 O· 0 0 o 1__ __gI o t __ __ 

o !____1N~: i~::=::::::::::=:::: gIg gl gog 1~ & ~ g g; g gi 
01 o i--- ­o \__ __±g~: i~::=::::::::::::::: 110° 11ij ; g & g gg ~ g ~ I g 0' 

Apr. 17_________________ ' 0 0 I' 0 0 0 0 0 2 0 goOo I 0.Apr.18_________________! 8 4 0 0 0 0 6 0 ,2 0 0 o
Apr.lll________________ [ 8 .20 0 0 0 0 0 '00 ___.. 


8 \ 

,0gI::::o 
o19~: ~~:::::::::::::::::: 8I & g g g g 1& g g g g o g\c:Apr. 22_________________ 1 0 0 l go 0 16 0 0 0 0 I 0 o 0 ..__g 0.0 ____Apr.23 ________________J:; 0 0 0, 10 0 0 o. 0 0 
01 0 ___ _24,----------------1 0 0' 0 0 0 0 I 00 Ii 1 0 0 0Apr.Apr. '25_________________ 0 0 0 0, 0 0 2 0 0 0 g1 0 0 O,_e__ 

Apr. 26_________________ \ ° 0 0 0 0 0 0 0 0 0 \ '0 2 0 (___ _ 
3 0 !___ _,Apr. 28_________________ ° 0 0 0' 0 0 °I, 0 0 0 0g I 0Apr. 30_________________1 0 I .0 0 0 0 0 I 0 0 0' '0 0 1,1 0 (__ __ 

May L_________________ 0 t 0 '0 f 0 .__0_'.__°+-_0-1-_0-1-_'-100 0 41 0 ,--- ­~--:---i'--
90 -iii}__ _TotaL---_-------i 1851384 360 1327 ; .197 357 5761263338 418 '405 318 

The number of eggs laid during anyone day varied considerably. 
Female beetles of T. ObSC'UTUS were more prolific than those ofT. 
molitor and laid the larger daily batches of eggs. The largest number 
,of eggs laid by a female of T.obsC'UTUS dUrin~24hourswa862, whereas 
the largest number laid by·/1. female T.moZ",tor was 40. Occasionally 
females of both species laid only one egg in 24 hours. 

NUMBER OF EGGS DEPOSITED BY FEMALES 

The Tenebrio beetles are relatively prolifie egg layers, and were it 
not for the rather prolonged larval period they would be capable ,0£ 
increasing in numbers at a tremendous rate. Females ofT. ObSC'Uru8 
reared in the laboratory deposited an average ·ofabollt 463 eggs. 
The smallest number laid by one female was 73 and the largestnum­
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bel' 970. Females of T. molit01'depositedan average ·of about 276; 
eggs each. The smallest number laid hyone female was 77 ; the· 
largest(576. (See Table 7.) . 

Arendsen Hein (~, p. ~44)obtainedan average of from 100 to 150> 
eggs pel' female of T. molitor, with,'a minimum of 36 and a maximum:. 
of3t)9 eggs. ' 

LENGTH OF LIFE CYCLE 

Both species of meal worms have been considered as naving one, 
generation a yeaT in the United States. The investigations of the. 
WIiter indicate that this is for the mostpartcolTect. Under very 
favorable conditions, however, there may be a partial second gen­
eration of Teneorio obscurus as far north as Washington, D. O. As: 
may be seen in Table 2, individual No .. 45 passed through the period 
from egg to adult in 105 days. The egg was laid March 1, and the 

" adult emerged June 14. A preoviposition period of 9 days added 
to this gives a minimum Jifecycle of 114 days. On the other hand, 
a small percentage of individuals require two years to complete their' 
development; No. 28 (Table 2) emerged as an adult 675 days.aftel~ 
the egg was laid. 

The shortest period from egg to adult l"ecorded for T. molitor was· 
301 days. (Table 2, No..36.) The eggwas laid July 18, 1923,.and the· 
adult emerged May 14, 1924. With a p;reoviposition period of 10 
days, this would give a minimum life cycle of 311 days. },IIany 
specimens bred ill the laboratory at Washington, D. O'r required 
two seasons 01' more than 500 days to complete their development. 
The longest developmental period 1"ecorded for this species was 649 
days. (Tr.:l)le 2, No.2.) The egg was laid June 20, 1922, and t.h~ 
adult emerged March 30, 1924. 

RESISTANCE TO STARVATION 

The larvae of the meal worms are very resistant to starvation,. 
being able to go f01" very long periods without food or moisture. Of 
50 larvae of Teneb7io obscurus kept without food ormoisture at Ol~di­
nary l'oom temp'erature, half survived 6 months, 8 survived 8 months, 
and 1 specimen sll,\"vived 9 months. 

EFFECT OF EXTREME TEMPERATURES 

All stages of both species were killed by a one-hpur exposure to­
Il, temperature of 125° F. 

Eggs of both species were killed by a 24-hour exposure to a tem­
perature of 30° F. or lower. Adult.g,of both species were killed by a 
24-hour exposure to a temperature of 10° 01' lower. Pupae of T. 
obscurus exposed for 24 hours to a temperature of 5° to 10° w.ere 
unable to transform to adults,and soon died. Larvae of both species 
were killed bya 24.,hour e~-posure to 0°. A 4-day exposure to a 
temperature varying from 5° to 10° resulted in the death of larvae 
of .T. obscurus, but larvae of T. molitor .exposed -to this temperatl;ITe 
f01" three weeks showed faint movements.on being remov.ed to normal 
room temperature, and exhibited ·these movements for several days 
before succumbing. Temperatures .around the freezing point had 
little effect on the larvae. Larvae or both species showed signs of life 
after having b~enexposed for more than seven months to a tempera­
ture ranging fl'om 30° to 31l0. 

http:remov.ed
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PARASITES 

The meal worms appear to be almost free from the atta;ck of para­
sites. Schulze (27) records the destruction ·of a brood of Tenebrio 
molitor by a mite, Tyroglyphus mycophagus Megnin, which attacked 
larval, pupal, and adult stages, but so far .as the writer is aware the 
meal WOlTIlS are not attacked 'by hymenopterous parasites: 

CONTROL MEASURES 

Owing to the large size and comparatively slow development of 
the meal worms) their control is relatively simple. .Periodic and 
thorough cleanllig of mills, warehouses, granaries,etc., should prevent 
th~tl from becoming established. Infested materia:i may be treated 
by fumigation with heavier-than-air gases or by subjecting it to a 
temperature of 1300 F. for an hour or longer. 

The most satisfactory of the heavier-than-airgases for this purpose 
are carbon disulphide and ethylene dichloride-carbon tetr.achloride 
mixture. Carbon disulphide in the vapor form is highly inflammable 
and explosive, hence its use should be restricted to situations in which 
the fire hazard can be absolutely controlled. The ethylene dichloride­
carbon tetrachloride mixture is noninflammable and nonexplosive 
and can be used when it is impossible to use carbon disulphide with 
safety. 

DESCRIPTION OF THE MATURE LARVA OF TENEBRIO MOLITOR 
LINNAEUS 8 'i 

Larvae of the genus Tenebrio LeConte belong to the tenebrionid 

subfamily Tenebrioninae, a characterization of which was given by 

the wl"iter in a previous paper (25). The following description is based 

on the mature larva of Tenebrio molitor. 


Length 30 mm.; color testaceous with head and anterior face of legs somewhat, 
darker; sternum, hypopleurum and epipleurum of thorax, anterior and poste­
rior margins of pronotum, and posterior margins of the following segments 
castaneo-testaceous; anterior portion of mesO!lotum and metanotum, of first 
abdominal segment, and of nearly all nota of seventh, eighth, and ninth abdomi­
nal segments ferrugineo-testaceous,· each of the last-mentioned segments darker 
than preceding one; tips of mandibles, claws, and cerci somewhat piceous; ante­
.rior and posterior margins of prothorax and posterior margins of the following 
10 segments longitudinally finely striated; terga on thoracic and on first to 
eighth abdominal segments with a median longitudinal line. Surface punctate, 
punctures quite far apart. Form elongate cylindrical, about ten times as long as 
wide (fig. 5, C); dorsally convex, ventrally slightly flattened; pygidium movable 
up and down, subconically produced, bicornute. Head, ventral.side of thoracic 
segments, anterior portion. of sternum of first abdominal segment, pygidium, 
ninth sternum, and legs clothed with reddish setae; rest. of body glabrous with 
few thin hairs. 

Cranium rounded (fig. 5, B), nutant, exserted, about three-fourths as long. as 
wide (from epistomalmargin (epi) to occipital foramen), broadest medianly, 
dorsally somewhat convex, ventrally slightly less so. Anterior frontal.angle (ja) 
rounded. 

Frons (1) two-thirds the length of cranium, about as wide as long with extreme 
width anteriorly, side margins convex. K 

Epicranial halves (fig. 5, B, epc) meeting dorsally; epicranial suture one-third 

the length of cranium; ventrally the halves separated by the gula (fig. 6, C,gu); 

dorsally with a few long reddish setae (fig. 5, B), 2 near posterior (Ion each side) 


'By U. A. St. George. The material on which this description is. based was reared by n. T. Cotton and 
hns heen pluced In the National Museum collection under the Hopk. U. S. No. 10tH1. 

•.Probably approaches ,-I.rendsen Heln's (9) Ten,brio molilor OR (omnge-red) variety. 
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FIG.Ii.-T.mebrio molitor, mature larva: :A, ~pbipharynxandaliterlor tnargin of lSbro"ll, 
X 32;B, head of larva from above, X 12; 'Ct ,18teltcl view ofJarva, X 5; D, dorsalsldiL~r 
leCt mandible, X 32; E, first ,thoracicsPll861e, X 62; F, ventral side of right .mandlb18, 
X 32~ (M~catioDS.are8pP!'Oximate:) a~,.a·t !3icuspi~te 8pexi~,b~;mllmbrane
of antenna,d, clypeus, epc,.eplcranium, eph. eprupllarym, etlf"ep1SWIIl8, ~rexcaV8~ . 
opposite molar part;!, froDS; fa, .anterlor.allg!e .of front; ,h, meillim hook: ,I, crutino~ :line: 

'lab, labrum; m,molar part: 1/, phrame of perltreme;rB,rounded surface on exterior side 

of cutting edge; 80, Bot, .'0" ~DSory jlrganS: t, I), :teeth; .tb,transv:erse ·band 




Ij.' 

FIG. 6.-Tmebrlo molitor, pat1s of mature larva: . .A, 'Maxillae ,and .lIgula seen from buccal 
cavity, also hYllOpharyngeal region and oesophagus X :20; 'B,lhyPopharyngeal.region ,of 
larva, l6veroo .(iJlIterior) side ot part seen.in :A, X 2O;~~iseCOD.d and third mouth J)8rts. from 
ventral side, X 12; D, side. vl'.lw of head with 'rigut JllIIIldible,:maxilIa .and sntenna 
.removed, showing llow dorsal surface of molar pat1 oLeach·mandibleandbaeru .!WiDesof 
eplphsryIlXcomll together, ·and bO~>'ventral8urface oC .mo1ar·pm 'of ,each mandible and 
hypopharyngeal sclerite come togetller:to Jorm griDdiDgsuriaces, X '20; :m; left mesothoraclc 
:leg, sbowmgposrerior'face, X'25; F andG,~ert:prothoracicleg, antarlor;a'nd ;POsterlorfaces, 
.respectively, .X 25. (Magnifications approximate.) :apl, anter!orpamgnathal lobes; bII, 
base ofSt!pes;ClI, carda; el, c1~us;car, .coxa; epc, ,oplcranlum;epTi, ,eplph8!')'llX; fe, fossa 
torcardo; je,tolnur; 1m, fosssfor ,mandible; ,/IU,guIa; hbr, :bypopharYrigealbracon;, :hae, 
hypopharyngealsclerite; hpp, hYPOStoma;u" U2. lnnermargiJi ,of 'stipes; Jab, labrum; !I, 
ligula; IPJ labial ,palpus; m, mow 'pat1;ma, mala maxlllaris; ,mar, maxIllary ,artlcnJatiI!g 
area; ,ma,mandible; 'me, mentum; m,:!i1ila';lldian area;mxp, maxIllary palpus; _,
oesophagus; pall, basal membraneot palpus; pi, plate SUPpor:tiD1I sclerite; poh,
posthypopbarynx;,ppl. posterior ,paragnathallobes; prh, ,prebUJOpbarynx; 1111, BUbm~tum; 
Iff,stipes m&XlllarlS; Itla, stipes labU; I, teeth; la, ,tarsus; ti, tib!a;lp, tentorial :Plt; Jr,
trochanter 

I) 



28 TECHNICAL BULLETIN 95,U. S. DEPT. OF AGRICUTULRE 

and 4 near anterior (2 on eaoh side) ends of frontal suture,inner 2 of these anterior 
setae plaoed on e1Jistoma almost touohing olypeus (el); on eaoh side near basal 
membrane (bm) of antenna, 5 or 6 setae, 3 of which are on the dorsolateral side; 
ventrally several thin reddish setae; behind setae around antennalmembrane and 
along sides of the head' about 6 long setae (fig. 6, 0), farther inward near gula ,2 
additiona.l long setae, and behind these several short ones., 

Gula (fig. 6, 0, g1L) distinot, well ohitinized, hourglass-shaped, slightly longer 
than wide, widest posteriorly, with tent,orial pits (tp) just below middle of side 
margins. 

Olypells (fig. 5, B, cl) subtrapezoidal, widest posteriorly, length to extreme 
width as 1 to 3, medianly with slight transverse ridge, on eaoh side two well 
developed setae, one near outer margin, the other more inwardly placed along the 
ridge; side margins of anterior half testaceous, rest slightly chitinous; side mar~ 
gina of posterior half and portion along epistomal margin castaneo-testaceous, rest 
testaoeous. 

Labrum (fig. 5, B, lab) well developed, movable, transversely rectangular, twice 
as wide as long, anterior half testaceous, posterior half castaneo-testaceous, ante­
rior margins nearly straight, anterior corners strongly rounded, side margins con­
vex; disk between center and lateral margins with 2 long, reddish setae, 1 on each 
side, and exterior to these, and placed a little more anteriorly, 1 seta at margin 
on eaoh side; on each of the anterior corners 2 more long setae; toward middle of 
front margin another slightly shorter seta on eaoh side, and in front of these and 
along the extreme edge 4 short setae: along anterior corners on ventral side of 
labrum about 12 or 13 irregularly placed, shorter, ohitinous, slightly ourved setae 5 

(fig. 5, A), the one!! nearest the center more heavily ohitinized. 
Ocelli vanishing, arranged in two groups on eaoh side, just behind antennal 

ring (fig. 5, B); both groups transverse, the anterior one with three more or less 
fused lenses, the posterior one, with two fused lenses. 

Antenna olose to mandible., attaohed to a distinctly colored rim behind dorsal 
mandibular fossa (fig. 5, 0, B); basal antennal membrane (bm) well developed 
with its posterior dorsal margin slightly ohitinized; three articles, alltestaceous, 
with anterior portions rather membranous; basal artiole olavate, cylindrical, 
about as long as labrum, twice as long as wide; second artiole slightly darker 
than first, olavate, cylindrical, not quite as thiok as basal artiole, about three times 
as long as wide, distally with a few minute setae; apioal artiole very small, oylin­
drioal, about three times as long as wide and about one-fourth as long as seoond 
article; distally bearing a hair as long as the artiole and in addiuion several minute 
taotile hairs; no supplementary appendix. 

Mandibles of right and left sides differing in shape; both apioally bifid (fig. 
5, D, F, ai, a2), eaoh with an additional tooth (t) between apex and molar part 
(m); tooth of right mandible (F, t), however, prominent and placed near apex, 
that of left (D, t) less developed and placed close to molar part; moll\r part of 
right mandible with bituberoulate orown, that of left mandible with hollow crown; 
ventrally with outting part deeply excavated; 6 apex, outting edge, and molar 
part heavily ohitinized and somewhat piceous, rest of mandible ferrugineo-tes­
taceous; exterior surface (the back of the mandible), distally rounded (rs), without 
margination, bearing a single seta on dorsal surfaoe arising from a slight depres­
sion behind apical teeth; proximally (opposite the molar part) excavated (eo.;;), 
without membranous elevation, bearing 4 setae, 2 long chitinous ones on dorsal 
surface above the fossa and 2 shorter ones on ventral surfaoe near the condyle. 

Maxilla dorsally almost oompletely oovered by mandible (fig. 6, D), well 
ohitinized; palpus (fig. 6, 0, mxp) surmounting mala (ma) by about one-third 
of its own length; palpiger (pay) small, ring-shaped, rather membranous exoept 
at base, where it is' somewhat chitinized and bears some minute hairs; three 
articles, all testaceous, with anterior portions rl\ther membranous; basal article 
clavate, about one-third the entire length of palpus, nearly as long as wide, near 
base on outer side with a minute seta and distally with a few more setae; second 
article subcylindrical, clavate, about one-third longer than wide, about one­
fifth narrower and longer than the basal article, distally with a few minute setae; 
apical artiole conical, two-thirds as long and one-half as thick as the second, 
slightly longer than apical artiole of labial palpus, with soft tip bearing a few 
minute tactiie hairs. 

I This character can be used to separate this species from Tenebrio obscurus Fab., T. opacus Duft., and 
Neatus picipcs Hbst.(=Tt1ubrio picipes Hbst.). A discussio1'. f)f the genus Neatus was published by the 
writer in 1924 (£5).

• No soft setae placed closely together near base haJ(way between condyle and molar part as on tbe mandi­
bles of the Eleodes-Dlaptinae group, wbich it strongly resembles. See the writer's articlc (!!5, P. 4). 
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Mala conical, on dorsal (bucct>l) surface (fig. 6, A, rna) testaceous, with a series 
of well-developed, somewhat curved, chitinous setae extending right back of and 
parallel to inner margin and with a corresponding series on inner margin itself; 
rest of dorsal surface clothed with niany thin setae; ventral (exterior) surface 
heavily chitinized, apically bearing two thin setae (fig. 6, C, rna). 

Stipes (fig. 6, C, sti) fUlled with mala, well chitinized, right in front of palpiger 
with 1 long thin seta, just belowpalpiger (pay) near exterior margin with.2 long 
setae, occasionally with 1 short one between them, and at base (bs) near eardo 
with another seta; proximal half of inner margin (is.) of stipes connected with max­
illary articull!cting area (mar), distal half (is2), right behind mala, free, bearing one 
short seta near margin. 

Cardo (ca) subrectangular, well chitinized, nearly as long as maxillary palpus, 
entire, adjacent to curved hypostomalthickening (hyp), bet;'1een fossa for ventral 
mandibular condyle (fm) and. fossa for tip of cardo (fc); inner margin of eardo 
near middle with an indication of fusion with maxillary articulating area (mar); 
near outer posterior margin with one seta. 

Maxillary articulat-ing area (mar) protuberant, divided into halves; exterior 
half connected with maxilla, subdivided into an upper membranous and lower 
chitinized portion; an oval elevation arising from latter conneeted with cardo; 
interior half conneeted with llubmentum, entire, well ehitinized, ovate, lobelike, 
without setae. 

Submentum (8m) strongly ehitinized, trapezoidal, broadest posteriorly; ,side 
margins slightly concave anteriorly, convex posteriorly and adjacent to maxillary 
artiCUlating area; surface bearing two long setae, one on each side, near ends of 
transverse middle line. 

Mentum (me) with anterior half slightly chitinized, posterior half strongly 
chitinized; only slightly longer than wide, barrel-shaped, side margins free, on 
each side of posterior half two long setae, posterior one longer and placed near 
base and slightly more inward than anterior. 

The two stipites labii (stla) fused into a chitinized unit with two setae near 
base and two slightly longer ones apically on the slightly chitinous portion near 
ligula (li). 

Labialpalpus (lp) about half as long as maxillary palpus, with two articles, both 
testaceous, the anterior portions rather membranous, basal ~rticle sJ.lbcylindrical, 
clavate, one-sixth longer than wide; a minute seta near base on outer side, a few 
more distally; apical article conical, about two-thirds as long and one-third as 
wide as first article, with soft tip bearing a few minute tactile hairs. 

Ligula (li) slightly testaceous, small, broadly conical, about as wide as long, 
with one terminal pair of long setae, and several rather short rigid ones along 
front margin and on buccal surface (fig. 6, A, li). 

Prchypopharynx 7 (fig. 6, A, prh) simple, membranous, with posterior side mar­
gins slightly chitinous and with a longitUdinal series of tactile hairs on each aide, 
seen only with aid of very high magnification. 

Paragnathal areas 8 of posthypopharynx somewhat bilobed and membranous. 
Anterior portion of each paragnatha (fig. 6, A, apl) large, cushionlike, and covered 
with microscopic tactile hl1irs; posterior portion (Vpl), placed on each side of the 
hypopharyngeal sclerite (hsc) , small, free, ovate, lobelike, and covered with.minute 
setae. 

Sclerite of hypopharyngeal chitinization (fig. 6, A, B, D, hsc) elongately 
rectangular, somewhat rounded at base, projecting, strong, and supported below 
by a chitinous plate (B, pl) extending forward from bracon (hbr); anteriorly 
tricuspidate, the median cusp largest; disk excavate; molar part of each mandible 
and hyn"pharyngeal sclerite grinding together (fig. 6, D, 111, hsc).g Bracon of 
hypoplll\ryngeal chitinization (A, B, D, hbr) heavily chitinized below the chitinous 
p19.te (pl), otherwise rather membranous. 

Median area of posthypopharynx (A, mea), above the hypopharyngeal sclerite 
(hsc) and between the posterior portions of the anterior part of the paragnathal 
areas (apl), membranous and without tactile projections. 

1 Tho buccal ventral surface behind tbo Ilgula tho writer terms hypopharynx and divides it into an ante­
rior part namp,d prehypopharyn:< (pTA) and a posterior part named posthypopharyruc (poh). The prehypo·
pharynx ("hypopharynx" MacGilUTIay) is simpie and membranous, usualiy covered with fine tactile 
projections; it is normally placed abovo the stipites labU. The posthypopharyrur ("subgusto" MacGilli­
vray) is composed oC the bypopharyngea! chitinizatlon, the paragnathal areas (api, ppl) (Crampton),
two-lobed or Simple, and a median area (mea) between them. The hypopharyngea! chitlDization usually 
is composed oC!l sc!erite (Me) and bracon (Mr). The poslihypopharynx normally is pluced above and about 
the mentum-l'ubmentum region. 

! These areas correspond to tbose pointed out by Boving W in the larva oC the social beetle Coccidotrophu8 
.ociali3 (Schwarz and Barber), which there are named the ma.1I1Iulae. 

, Doving cst) was the first to point out this Cunction oC selerlte and molar part oC mandible. 
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Epipharynx (fig. 5, A, eph) soft skinned, with a posterior, transverse, broad 
sinuous, chitinous band (tb) carrying one pair of stublike teeth (t) and just 
behind each of these four or five minute teeth (t l ) in a .row extending toward 
oesophagus; between the ·two rows of teeth (tl ) eight sensory punctures (802); 
on outer side and in front of the stublike teeth (t), extending anteriorly over 
soft-skinned part to a pair of short chitinous hooks (h), with many minute 
brushlike hairs. Median part of epipharymc glabrous, withslx large ring­
shaped sensory punctures 10 (80) near anterior margin; behind them, near hooks 
(h), four more, but smaller, punctures (SOl); rest of epipharynx beset with tactile 
hairs visible only with high-power magnification; the stubliketeeth on epi­
pharynx also grind against the mandibles, working together with the dorsal sides 
of the molar structures. (Fig. 6, D, t, m.) . • 

Legs well developed, surrounded at base by a large articulating area (fig.
7, C, aT). 

Prothoracic legs only slightly larger than those of mesothorax and metathorax. 
Anterior faces of legs somewhat darker than posterior .faces. Coxae (fig. 7, 
Cj fig. 6, F, G, cox) of first pair attached so closely together that they are nearly 
contiguous at base, about as long as wide, anterior face testaceous and posterior 
face thinly chitinized; several long reddish setae on both faces, arranged mainly 
along outer and inner margins, also with a few minute setae; trochanter (tT) 
twice as long as wide, front margin about as long as that of coxa, thinly chitinized; 
on inner margin distlllly, armed with 2 strong spinelike setae; 11 on anterior 
face 4 or 5 minute setae, on posterior face 2 long; .f!etae; femur (F, G. 
fe) one-third longer than wide, posterior margin about\,ne~fourth longer and 
two-fifths wider than inner margin of trochanter, proximal portion of anterior 
face well chitinized; on inner margin usually armed with .2 or 3 spine­
like setae, but 4 may be present and also several long thin setae on each iace; 
tibia (F, G, Ii) two and one-half times as long as wide, inner margin about as 
long and half as thick as that of femur, anterior face well chitinized and pos­
terior face slightly .chitillized; in-ner margin usually armed with 4 or 5 
spinelike setae, but as many as six may be present and also a few long thin 
setae on each .lace; tarsus (F, G, la) about two-thirds as long as tibia, ferrugineo­
testaceous except at tip where it is somewhat piceous, Jalcate, strong but 
rather slender, inner surface facing backwards distally excavate, proximally 
enlarged with a round, rather soft-skinned region which bears, at base of excava­
tion, a short but strong chitinous seta and on posterior face a minute thin seta. 

Second and third pairs of legs (fig. 6, E;fig. 7, B) slightly more slender than 
prothomcic and inserted farther apart; proportions of articles and arrangement 
and number of setae varying somewhat from first pair, but the two pairs them­
selves nearly alike. Coxa (cox) about twice as long as wide, with many long 
setae arranged mainly along margins and a few minute hairs on posterior face; 
trochanter (IT) twice as long as wide, about half as thick as coxa, front margin 
about half as long as coxa, on inner margin distally armed with .2 spinelike 
setae as on prothoracic leg; on posterior face of second leg 2 long setae and some­
times 1 or 2 minute hairs, but on third leg armed with an additional spinelike 
seta, very rarely not present; femur (fe) twice as long as wide, posterior margin 
one-third longer and slightly wider than inner margin of trochanter, on inner 
margin usually armed with 2, sometimes 3, spinelike setae, between which is a 
long setQ; on posterior face medianly armed with 2 additional spinelike setae and 
on both faces with a few thin setae; tibia (Ii) nearly two-thirds as long as wide, 
outer margin about as long and slightly narrower than inner margin oftrochanter, 
on inner margin usually armed with 4 spinelike setae, although number may 
vary from 3 to 5; on posterior face medianly 2 additional spinelike setae, 
occasionally only 1 present, and on anterior face about 5 thin setae; tarsus 
(ta) two-thirds as long and somewhat narrower than tibia, inner surface facing 
backwards distally excavate, proximally enlarged and with swelling and setae 
like those on prothoracic leg. 

Presternal area between head and prothorax (fig. 7, 0, 1/) with indication of 
a division into three parts; middle part about as wide as gula, bearing two setae 
on posterior margin; the two exterior parts each bearing two minute setae. Im­
mediately below this middle part and well separated from it is an indication of a 

,. The number nnd general position of these sensory punctures arc constnnt in the species of Tentbrio 
molItor, T. obseurm, T. opaclI.!, and Ntatru plcipt8. 

II The number of spines on trochanter of the prothoracic leg appenr to be constant £ind can be nsed to 
sepnrate this species from Ttntbrio ob3curu./J and T. opacll.!, each of which has one. Ntalll' picipt3 also 
hIlS two. hut this species can be separated ea.qlly by characters from the pygldium. Sea orticle published 
by the writer in 192ti (16). '.rhe spines on nil the other articles of the legs vary In number even in the samo 
speclmen.q on opposite legs nnd sometimes on the trochanter Qf tl:o mesothoracic nnd metnthorncic legs. 
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FIG. 7.-Tentllrio molUor pam of mature larva: A,l'ygidlum, side view X 10; 11, right

metetboracicleg. sbowlnji'posterlor face, X 25; 'C,ventral view of part of hOOd, of tboraclc 
segments, aDd of f\rSt abdominal segment, X 10; D, pygidlum, dorsal view, X 10; E, 
pygidlum, ventral view, X '10. (MBgIli1IcatiODS are approximate.) lIT, Artlculsting
membrane or leg;. 11, (I twofold articulsting membrane between .nlnth and tenth seg­
ments; cor, coxa; t, ep pleurum; tl, preeplpleurum; tJ, posteplpleurum; <p, abdominal 
eplplenrnm; ern; eplcranlum; tu, eustemum; ft, femur; gu, gula; h" prehypoplenrnm;
h2, posthypopleurum; hp, abdominal hypoplenrnm: f, membranous 111'68 onmetethomx: 
Ptu, presterri81subdlvlslon of enstemum; Itef, sternal shield of abdominal·segment; 811, 
stemcnum: ta, torsus; Ie, thoracic terglte: ttT, tergal shield of abdomlnalsegment: II, tlhla: 
tt, trochanter: rI, prestemaJ areas: :, poststemenum; VIll,lX, X, ..bdomlnal segments 
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chitinous, suboval single area bearing two very short thin setae. This suboval 
area is probably a preeusternal subdivision (peu) of the eusternum 12 (eu). 

Ventral intersegmental region between prothorax and mesothorax, and between 
mesothorax and metathorax, testaceous, composed of distinct poststernell .. r, pre­
epipleural, and presterna! areas. 

Prothoracic eusternum (fig. 7, C, elL) well chitinilled, large, subtrapezoidal; 
prellypoplcu!/\l and. posthypopleural areas (hI, h2)both present, well chitinized, 
prehypopleural area particularly well developed, internally adjacent to presternal 
and oust-erna! areas; sternellar region (,~tL), behind theJront legs, well chitinize.j, 
almost fused with eusternl.tm, forming together with it 8.Ii hourglass-shaped region; 
poststernellum (z) trapezoidal, widest anteriorly, with an elliptical, raised, rather 
membranous area in center, around which it is chitinized; prothoracic tergal 
shield (te)subquadrate, with anterior and posterior margins as mentioned above; 
right back of anterior margin a transversc series of 4 setae (2 on each Bide) and 
just before posterior margin a similar series composed of 10 setae (5 on each side) 
(fig. 5, C); epipleurum (fig. 7, C, e) with a few setr.e grou}:·ed anteriorly. 

Mesothorax and metatborax with a large chitinous eustcrnaJ ~gion (fig. 7, C, 
eu.) and with a separation of a rather membranous preeusterna1. subdivision (peu) 
indicated,13 the latter area bearing two long and two very shm;~ setae. Presternal 
areas (y) distant, chitinized, subtriangular, bearing a single seta medianly; pre­
hypopleurum (hi) well developed, slightly testaceous, with .small chitinlzation near 
condyle for articulation of leg, usually bearing a single set~; sternellum (stl) of 
mesothorax and metathorax and poststernellum (z) of mesoi;horax similar to that 
of prothorax; poststernellum of metathor&x not present, but, in intersegmental 
region an elliptical, rather membranous area (i), sommvhat like that present in 
poststernellulll in preceding segments, which might constitute an element of 
poststernellum. Preepipleurum (el) of mesothorax and metathorax partly chit­
inized, subrectangulnr; the formtlr carrying the first thoracic spiraele, the latter 
the rudimentary second thoracic spiracle; anterior to each spiracle, a few minute 
setae; epipleurum (e) of both segments well developed and chitinized, with median 
portion only thinly chitinized; usually with 1 seta plnced posteriorly and 2 or 3 
setae grouped anteriorly; postepipleurum (e2) chitinized.l. triangular, without setae. 
Mesothoracic and metathoracic terglll shields (fig. 7~ v, te; 5g. 5 ,C) transverse, 
nbout fOllr times as wide as long; right behind anterior margin a transverse ehit­
inolls line (fig. 5, C, l), back of which and contiguous to it is a narrow chitinous 
band; posterior margin longitudinally finely striated, anterior to margin a trans­
verse series of 4 setae (2 on each side), lateral margin usually with 2 or 3 additional 
setae. The first abdominal tergum also has a transverse ehi.tinouB line and a 
band similM to that on the mesothorax and metathorax, the rest of the abdominal 
segments being without the line. 

Typical abclominal segment (that is, one of the eight anterior segments) with 
fused sternal nreas (fig. 7, 0, ster) covered by a transversely rectanular shield 
(ter) with a median lonsitudinal liv~, anteriorly with a transverse slight chit­
inization wl~ich extends farther back in each succeeding segment, 80 that the terga 
of the seventh, eighth, and ninth segments are almost covered (fig. 5, C); near 
distal margin of each of the eight anterior segments arc five distinct but faint 
impressions 14 on each side; above the spiracle, which is carried by the tergal 
shield (ter), is a longitudinal chitinous line 15 which e~-tends from the posterior 
hand to, or slightly beyond, the spiracle. 

Setae on each side of first abdominal tergum. Below the longitudinal line, 
a few minute setae placed anterior to ·the spiracle (fig. 5, C) and in addition two 
others, both long, one below the spiracle, the other in front of the transverse 
band; above the longitudinal line, two setae in front of the band and one near 
anterior lateral margin over the spiracle. Setae on aecond to seventh abdominal 
terga arranged as on the first, except that no seta is developed below the spiracle. 
Set!t.~ on eighth tergum arranged as in preceding segments, Cl~cept that an addi­
tional seta is present in the series in front oCthe band (fig. 5, C) and several minute 

12 This aren is plainly indicated in a closely allied form, "l£erinus/aevis (Oli,·ier). See article by the writer 
(ta, p. JI'l). 

"A separation is also indicated by Wade and the writer (n!) in the closely allied form .l£er{nu,f /aevi8 (Oli·
vier) and to sumo ellont in .Eleodes sld"r"i;" Say of tho Biapstinae group. In this reference Bcorrection sho.uld 
bemadc. on page 55-I; instead of reuding, .. no separation of a preeusternal subdivision indicated," it shQuld 
rend, "separation of a prceustertlalsubdi\'ision slightly Imlicnted;" and the footnote 7 should be changed 
accordin.:ly, reUlling, .. Soparation of 8 preeust~rnel region inditoatad but not as distinct as in "'ferinUl' 
lacv;', (Olivier)."

" A dctailod discussion of these impressions ami thair importance as u taxonomic churucter is given by 
"\relld~en lIein (3).

" 'Phis linc i~ wled n "Interal linc" by Arendsen Hein and is used as a character in separating the spe·
cies of 'ronebrio. The present writer hIlS Cound tbnt this character is sometimes variable. 

http:eusternl.tm
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lletae are developed along the posterlormargin of the band both above and below 
the longitudinal line (fig. 7, .A). Setae on each side of the sterna of first to eighth 
abdominal segments. Sternum of first abdominal segment anteriorly densely 
beset with setae (fig. 7, C, ster), similar arrangement lacking on other typical 
abdominal segments; posterior margin of first to seventh segments with two setae 
along anterior margin of transverse band; eighth sternum (fig. 7, .A, E) with 
three quite long setae similarly ,placed, and in addition several minute setae on 
posterior margin of band. Hypopl,eural :region (fig. 7, C,hp) narrow, slightly 
chitinous; epipleural.region (ep) somewhat broader and more strongly chitinous, 
bo.th regions without setae. First six abdominal segments transverse, the seventh 
and eighth subquadrate. 

Ninth abdominal segment (fig. 7, A, D, E, IX) smaller than preceding; dorsal 
part, or pygidium, well chitinized, subconically produced; wider (at base) than 
long; bicornute, with the cerci curved upward to the extent that their longi­
tudinal axes are perpendicular to surface of tergum; cerci at bases separated by 
a distance less than twice their diameter at that point, only slightly recurved 
and somewhat piceous; on each side, anterior to cerci, two short chitinous spines; IG 

tergum in front of cerci with a slight depression; punctations quite far apart; 
anterior margin of segment slightly chitinized, bearing a transverse serles of 
short hairs; anteriorly on well-chitinized part a transverse series of four long 
thin setae, one placed dorsally and one laterally on each side; on lateral and 
posterior margin right above tenth segment a series of long setae. Ventral part 
of ninth segment small, ·transverse, soft, and bearing many short setae. 

Tenth abdominal (anal) segment (fig. 7, A, E, X) ventral, small, separated from 
ninth by a large, two-fold, articulating membrane, with an upper and lower 
transverse, membranous anal lip and on each side of this a short, conical, robust 
and (except at tip) setose ambulatory papilla. 

Spiracles (fig. 5, C. E) oval, transversely directed, cup-shaped,at bottom, 
with a linear opening protected by hairs. Prothoracic spiracle more narrowly 
oval than abdominal spiracles. 

DESCRIPTION OF THE MATURE LARVA OF TENEBRIO OBSCURUS 
FABRICIUS 17 

Length 35 mm.; color castaneo-testaceous, with head and tergum of thorax 
somewhat darker; anterior and posterior margins of pronotum, posterior margins 
of the following segments, and terga of the seventh, eighth, and ninth abdominal 
segments dark brown to brownish black. Surface ~punctate,punctures closer 
together than in Tenebrio molitorj pygidium (fig. 8, G) longer and more slender 
than in T. molitor. 

Cranium (fig. 8, B) slightly more than half as long as wide (from epistomal 
margin (epi) to occipital foramen). 

Frons (f) three-fifths length of cranium, nearly as long as wide with extreme 
width anteriorly, side margins convex. 

Labrum on anterior corners on ventral surface usually with three short, chitin­
ous, slightly curved setae (fig. 8, A). 

Ocelli (fig. 8, B, C) arranged as in T. moUlor but mQre prominent. 
Antenna (fig. 8. E) with proportions of basal (E, 1) and apical eE, S) articles 

about as in Tenebrio molitor, but the second article (E, 2) differing by being four 
instead of three times as long as wide. 18 

Me('bum about one-fourth longer thnn "ide. 
Prothoracic leg (fig. 8, .F) with trochanter (tr), on inner margin distally, armed 

with 1 strong spinelike seta; femur (je), on inner margin, usually armed with 2 
spinelike setae but sometimes as many as 3 may be present; tibia eti), on inner 
margin, usually armed with 4 spinelike setae, but as many as 3, 5, or 6 may be 
present occasiop.ally.

Mesothoracic and metathoracic legs (fig. 8, C) usually with the same number 
of spinelike setae on inner margin as on prothoracic leg, but this sometimes 
varying as follows: Three .o~ four spinelike .setae may be present. on the iem';1r, 
and three to five Oli the tIbIa. The posterIor face of these legs usually carrIes 

10 According to Arcndsen Hein (3), in exceptional cases specimens have only one spine on each side. The 
writer hp..!! tound such a specimen, but on the one side the seta was placed near the cerci and on the other side 
anterlorl\' so thnt they were not opposite each other. 

n By B. A. St. George. '1'he umterlal on which this description is based was reared by R. T. Cotton 
and has been placed In the National Museum collection under the Hopk. U. S. No. \11642. 

" This chorncter will ulso sepurate this species tram Tenebrio opacu. and Nea/u. picip", both at which 
nrc like T.1,wljl.or in this rc.~pect. 

http:T.1,wljl.or
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:FIG. 8.-Ttntbrio ob&curu.&, .pllrls oC mature llIrva::A, Eplpbarym: .andanterlor 'mar­
'gin of labrum, X 32; ,B, bead oC larva 'Crom above, X 12; C, Iaterel view, mowing 
bead, tborllX, and Ilrst two abdominal segments, X '5; D, .first abdominal spiracle, 
X 62; E, antenna, X 18; F, rigbt prothoroclc leg, anterior view, X J5; G, pygldlnm, 
dorsal view, X 10; H, pygldlum,slde view, X 10. :(MagnlIlcationsar6 approximate.) 
b, c, Two-Cold articnlatlng membrBJle between :nintb and tentb. segments; bm, basal 
membrane oC antenna; cl, c1ypeus; cor, com; epc, epicranium; eph,.eplpbarynx; epi,
'epistomB;f, Crons; ft, femur;h, median book; IlIb, Iabrom; :.0, '01,:-02, sensory organs; 
t, I., teetb; III, tarsus;lb, transverse band; ,Ii, tibia; tr, trocbanter; I, VllI, :IJ', X,
abdominal segments; J,I, S, articles oCantenna 
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the same number of additional spines as on TenebriomoZitor, that is, none present
onthe trochanter, two present on the femur, and two on the tibia.!; 

Posthypopleurum of prothorax (fig. 8, G) usually without setae, Tarely with 
,one seta. 

Prothoracic ,tergal shield (fig. 8, 'G) transverse, subrectangular, about twice 
as wide as long. " " 

Mesothoracic andmetathoracic epipleurum usually with only one ,setaanteri­
orlyand none posteriorly, but with minute setae anterior to the '.1lpiracie.

Typical 'abdominal segment (one of the eight anterior) with tergalshield 
chitinized and with each segment slightly darker than preceding; near anterior 
margin,between lateral and median longitudinal lines, jive distinct and some­
what prominent impressions 20 on each side (fig~ 8, G)i longitudinal line on 
'2ateral side of tergum just above spiracle extending from the pOllterior band far 
beyond spiracle into lightly colored marginal band which encircles the segments
anteriorly.20 

Epipleural region (fig. 8,G) usually without a minute seta near the posterior
margin. 

Ninth abdominal segment (fig. 8, G, H) with pygidium subconically produced, 
not wider (at the base) than long, bicornute, with the cerci curved upward, but 
not so much as in Tenebrio molitor, Botheir longitudinal axes are not perpen­
dicular, but oblique to surface of tergHm (H, IX); cerci separated at bases to,a 
distance of about twice their basic diameters, quite Rtrongly recurved (G, IX); 
punctures not very far apart, closer than in T. molitor. 

Spiracles broadly oval (fig. 8, D), broader than inTo molitor. 

SUMMARY 

The meal worms have long at,tractedthe attention of both scien­
tists and laymen by reason of their use as food for birds and small 
animals and because of their- destructiveness in stores of flour and 
meal. They have figured in entomological literature since 1634, 
and bothfl.re probably of European or Asiatic origin. Tenebrio 
molitor does not thrive in the warmer parts of the United States. 

They are found in greatest abundance in accumulations pfrefuse 
meal, grain, and sweepings in mills and under the litter of chicken 
houses. They are often reared and sold for bird food. 

Under natural conditions there is one generation a year, though 
some individuals may require two years to complete their develop­
ment. The female beetles oviposit over an extended period, ranging 
from 22 to 137 days, T. molitor laying in laboratory rearings an 
average of 276 eggs, with a maximum of 576, and T.,obscurus an 
average of 463, with a maximum of 970. The larval period of T. 
obscurus was found to range from 79 to 642 days and that of ,T. 
molitor from ,281 to 629 days. The complete life cycle ofT. obscurus 
ranged from 114 to 675 days, that of T. molitor from 311 to 649 days. 

Meal worms can pass long periods without food (a maximum ,of 
nine months was recorded for T. obscurus). They can not stand 
temperatures as high as 1250 F.; they survive freezing temperatures, 
but not those as low as 100 

• 

They are ahnost entirely free of parasitic enemies. Artificial 
control is easily secured through periodic cleaning up of the refuse in 
mills, warehouses, and granaries, or by fUmigation with carbon 
disulphide. . 

" On the posterior face of the metathomcic leg of an anomalous specimen, there was present only one 
additional sllinelike scta on femur and on. tibia, while in this same region of the mesothoraclc leg the numher 
was constant. Also, on the Inner margin of this same metathoracic leg there were only two spines on tlhia 
Instead of the usual (our. 

10 'rhis was first pointed out by Arendsen Hein (3). 

http:bothfl.re
http:anteriorly.20


36 TECHNICAL .BUIiLETIN951 U •. S. :l>EPTOF .AGRICULTURE 

LITERATURE CITED 
(1) ACREL, J~ G. 

1799, 	RlSTORIA VERMIUM LARVARUM .NEC NON lNSECTORUM. Nova Acta 
Reg. Soc. Sci. Upsal. 6: 98-116, illus. 

(2) ARENDSEN HEIN, S. A. 
1920. STUDIES ON YARIATION IN TlIE MEALWORM, TENEBRIO 'MOLITOR. 

!.-
Jour. Genetics 10: [227}-:264, illus. 

(3) 
1923. 	LARVENARTEN VON DER GATTUNG !l'ENEBRIO UND IHRE XULTUR 

(COL.). Ent. Mitt, 12: 121-159, illus. 
(4) Bt>VING, A. G. 

1921. 	TIlE LARVAE AND pUPAE OF THE SOCIAT, BEETLES COCClDOTROP.HUS 
SOCLALIS (SCHWARZ AND BARBER) AND EUNAUSLBlUS WIIEELERI 
(SCHWARZ AND BARBER) WITH REMARKS ON THE TAXONOMY 
OF THE ~AMILYCUCUJlDAE. Zoologica [New York] 3: [197}-:213, 
illus. 

(5) CRITTENDEN, F. H. 
1896. 	SOME INSECTS INJURIOUS TO STORED GRAIN. U. S. Dept. Agr• 

.Farmers' Bul. 45, 24 p., illus. 
(6) 

1896•.INSECTS AF.FECTING CEREALS AND OTHER DRY VEGETABLE FOODS. 
U. S. Dept. Agr., Div.Ent. Bul. (n. 5.) 4: 112-130, illUB. 

(7) 	 CURTIS, J. , 
1830. BRITISH ENTOllOLOGY. v.7, illus. London. 

(8) 	 :FABRreIUs, J. C. 
1792. ENTOllOLOGIA SYSTElIA:rICA. t. 1 [Pt. 1]. Hafniae. 

(9) F.R1SCH, J. L. 
1721. 	BESCHREIBUNG VON ALLERLEY INSECTEN IN TEUTSCHLAND. Theil 

3, illus. Berlin. 
(10) GEBIEN, H. 

1911. 	TENEBRIONIDAE lll. In Schenkling, S., ColeopteroruID catalogus, 
pt. 28, p. 355-585. Berlin. 

(11) GEER, C. DE 
1775.lIElIOlBES 	POUlt SERVIR A L'IIlST01RE DESINSECTES. t. 5, lius. 

Stockholm. 
(12) JOYEUSE, J. B. X. 

1773. 	HISTOlRE DES VERS QUI S'ENGENDRENT DANS LE BISCUIT QrrON 
EMBARQUE SUR LES V.USSEAUX, AVEC .LES ,MOYENS POUR L'EN 
GARANTlB. 6G p. A vignon. 

(13) 	KREFFT, P. 

1907. DAS TERRARIUM. 631 p., lius. Berlin. 


(H) LATREILLE, P. A. 
[1804j. 	I1ISTOIRE NATURELLE, GENERALiE ET PARTICULrElRE, DES CRUS-

TACESET DES INSECTES. t. 10. Paris. 
(15) 	LINNEUS, C. 

1758. SYSTElIANATUR.-E. Ed. 10, t. 1. Holmire. 
(16) LINTNER, J. A. 

1893• .l'1NTH REPORT OF THE STATE ENTOMOLOGIST :FOR THE YEAR 1892. 
In N. Y. State Mus. Ann. Rpt. (1892) 46: (291}-494, illus. 

(17) MEGU8AR, F. 
1912. 	tlBER BESCHAFFUNG, HALTUNG UND ZUCHTUNG JENER TIERE UND 

PFLANZEN, WELCHE BEl FtlIIRUNG ZOOLOGISCIlER EXPERlMENTE, 
INSBESONDERE MIT WIRBELLOSEN UND MIT NLEDEREN WIR­
BELTIEREN DES BINNENLANDES UND DER BINNENWASSER, ALS 
:FUT'.rERMITTEL All HAUFlGSTEN BE~\OTIGT WERDEN. I. MITTEI­
LUNG: INFUSORIEN, TENEBBIONlD~\NLARVEN (MEHLWURlIER). 
Zt-schr. BioI. Tech. u. Methodik 2: a27-348, illus. 

(18) MOUFET, T. (MOFFETT, T.) 
1634. 	INSECTORUM SIVE MINIMORUM .AN.IMALIUM THEATltUM. 326 p., 

illus. Londini. 
(19) PHILIPPI, R. A. 

i886. 	UEBER DIE VERANDERUNGEN, WELCIIE DER MENSCH IN DEB FAUNA 
CHILES BEWIRKTHAT. In Festschrift des Vereins fUr Natur­
kunde zu Cassel zur Feier seines fUllfzigjiihrigen Bestehens, 
p. 1-20. Cassel. 

(20) RAU, P. 
1915. 	DURATION OF .PUPAL AND ADULT STAGES OF THE MEAL WORM, 

TENEBRIO OBSCURUS LINN. (COLEOP.). Ent. News .26: 154-157. 

;. 



, '." 

THE .MEAL WORMS 37 
(21) 	RAY, J. 

1710. HISTORIA INSECTORUM. 400 p. Londini. 
(22) RILEY, C. V. 

1883. 	NUMBER OF MOLTS AND LENGTH OF LARVAL LIFE AS INFLUENCED 
BY lWOD. Amer. Nat. .17: 547-548. 

(23) --- and HOWARD, L. O. 
1889. 	LARVlE OF TENEBmo 'MOLlTOR IN A 'WOMAN'S STOMACH. U. S. 

Dept. Agr., Div. Ent., Insect Life: 3.79-:380. 
(24) --- and HOWARD, L. O. 

1889. 	BEETLES IN A PIN-CUSHION.. U. S. Dept. Agr., Div. Ent., Insect 
Life 2: 148. :i 

(25) ST. 'GEORGE, R. A. 
1924. 	STUDIES ON THE ,LARVAE OF NORTH AMEmCAN BEETLES OF THE 

SUBFA~ULY TENEBmONINAE WITH A DESCRIPTION 0'0' THE LARVA 
AND PUPA OF MERINUS LAEVIS (OLIVIER). U. ,So Natl. Mus. 
Proc. 65, art. 1, 22 p., iUus. 

(26) 
1926. 	TAXONOMIC STUDIES OF THE LARVAE OF THE GENERA l'ENEBmO 

AND NEATUS LE CONTE (COLEOPTERA; TENEBRIONIDAE). Ent. 
Soc. Wash. Proc. 28:102--111, iUus. 

(27) SCHULZE, H. 
1922.BEITRXGE ZUR BIOLOGIE VON a.'YROGLYPHUS MYCOPHAGUS (MElGNIN). 

(ZERSTORUNG EINER MEHLWURMZUCHT DURCH DIESE MILBE.) 
Arb. Bioi. Reichsanst. Land u. Forstw. 11: [169]-177, iUus. 

(28) SCOTT, H. 
1920. 	INSECTS DAMAGING LEAD AND OTHER ;METAL WORK. Ent. .Mo. 

Mag. (ser. 3, V. 6) 56:10-12. 
(29) STUltM, J. 

1807,. 	DEUTSCHLANDS FAUNA IN ABBILDUNGEN NACH, DER NATUR MIT 
BESCHREIBUNGEN. In his Deutschlands Insecten, Abt.5, 
Bd. 2, illus. Nurnberg. 

(30) TASCHENBERG, E. L. 
1879. 	DIE KAFER UND HAUa.'FLUG!.ER. In his Praktische Insekten-Kunde, 

Theil 2, illull. Bremen. 
(31) WADE, J. S., and BOVING, A. G. 

1921. 	BIOLOGY OF EMBAPHION MURICATUM. Jour. Agr. Research 
,22: 323-334, iUus. 

(32) ---and ST. GEORGE, R. A. 
1924. 	BIOLOGY OF Tlll:1 FALSE WIREWORM ELEODES BUTURALIS BAY. 

Jour. Agr. Research (1923) 26: 547-566, illus. 
(33) 	 WESTWOOD, J. O. 


1839. AN INTRODUCTION TO THE MODERN CLASSIF1CATION OF .INSECTS. 

V. 1, iUus. London. 

(34) WOLFF, M. 
1905. 	DER MEHLWURM UND BEINE ZUCHT. Tierwelt 1905. (Vortrag 

gehalten im Reichsbunde der Osterreichischen Tierfreundeam 
28. Nov. 1905.) [Not seen.] 

http:HAUa.'FLUG!.ER


r"""""'''. 

r 
~. 

t·< 

'ORG,ANIZATION ,OF THE 

UNITED :STATES J)EPARTMENT ,OF ,AGRICULTURE 


" 

:. 

Secretary of ,Agriculture __________________ ,W. M. JARDINE. 
AsBi8tant 8ecretary ______________________ R. W.DUNLJ.r. 

Director of Scientific Work_.: ______________ A. F. WOODS. 


Director of RegulatoryWork _______________ WALTERG. CAKPBEIiL. 


Director of Extension _________,________._,_,__ C. W. WARB,UBTON. 


Director of Pcrsonnel and Bmines8 Admini&- W. W. STOCJtBERGER. 

tration. 
Director of Information ___________________ M. S. ,EISENHOWER. 

Solicitor ________________________ ,_______ R. W. WILLIAMS. 


Weather Bureau_________________________ CHARLES ,F. MARVIN, Chief. 

Bureau of Animallndulltry_______________ JOlIN R.MoBLER,Chief. 
Bureau of Dairy Indmtry________________ O. E. REED, Chief. 

Bureau of Plant Indu8tTY _________________ WILLLUI A.TAYLOR,ChieJ. 

,Forest Service ___________________________ R. Y. STUART, Chief. 

Bureau of Chemi8try and Boils _ _ _ _ _ ___ _ ___ H. G. KNIGHT, Chief. 

Bureau of Entomology ____________________ C. L . .MARLATT,Chiej. 

Bureau of BiologicaISuTVflY _______________ PAUL G. iREDINGTON,Chief. 


Bureau of Public Roads __________________ THOMAS ,fl. MAcDONALD, Chief. 

Bureau of Agricultural Economics _____ ----- NILS A.OLSEN, ,Chief. 
Burea.uof Home .Economics ___,__,__________ LOUISE .STANLEY, ,Chief. 
Plant Quarantine and Control,Administration_ C. L. MAJi.LATT,Chilff: 
Grain ,Futures Admini8tration __________,__,_ ,J. 'W:.T. DUVEL, ,Chief. 
Food, Drug, and ./nsecticide, Admini8iratifm_ WALTER ;G.CAKPBELL, Director of 

Regulator,y Work, ,in Charge. 
Office of Experiment Statiom ______________ E. W. ALLEN,Chief. 
Office of Cooperative Extension Work ______ C.B. 'SWTH, ,Chief. 
Library_______________________________,_CLARIBEL ,:B.. BARNETT, ,Librarian. 

This bulletin isa contribution from 
Bureau of Entomology____________________ C. L . .MARLATT, Chief. 

Division of Stored-Produa. bl8ects ______ E. A.BACK, Senior Entomologist, 
in Charge. 

38 

ADDITIONAL CO~lES 


or nus 1!UBIJCA'1!ON <HAY BE l'BOCURED ,I'BO)( 

TIlE BUPXBINTENDENT 01' :J)OCU)(ENTS 


'U.S.OOVEBNHENT ,pmN'lINO orl'leE 

:wABBINOTON, D.C. 


• AT ' 

JO CENTS PER COj>Y . , 
'i1 



-
J 

.. 


I 


I 

i 


I 


