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Ecological Investigations of the 

BOLL'VEEVIL 
Tallulah, Louisiana, 1915-1958 

By R. C. Gaines, enioma/r gisi" Eniomology Research Division, Agricultural Research 
Service 

The boll wee\~il (Anthonom~l8 gmndis Boh.) has been studied inten
sively at Tallulah, La.,! since 1909. Although, through research, 
controls have been developed which have made it possible for farmers 
to grow cotton economically in most instances, the boll weevil is still 
the IllOst important pest over much of the Ootton Belt. Because of 
the emphasis on developing satisfactory control measures, much of 
the ecological data, acculllulated through the years remains unpub
lished. In the course of obtaining data on the boll weevil, records on 
certain other cotton inscc:ts were made. Systematic studies were 
begun in 1915. This publication is a summary of the essential 
ecological and attractancy studies made at the Tallulah laboratory 
since then. 

Boll Weevil Su rvival Studies 
Survival in Spanish Moss 

Spring examinations of Spanish moss were started in 1016, and fall 
examinations in 1925; both were discontinued after 1940. Spanish 
moss was collected from trees in woods adjacent to cotton fields. 
Samples were taken from a number of locations in Madison Pal·ish 
near Tallulah, and brought to the laboratory where the moss was 
examincd thoroughly fOi· boll weevils. Information on the abwldance 
of boll weevils in Spanish moss was made available to entomologists, 
cotton growers, and manufacturers of calcium arsenate. To a cer
tain extent, arrangements for the manufacture and purchase of cal
cium arseluLte were based on the number of boll weevils found in 
Spanish moss. 

In the hibernation cages Spanish moss did not afford as much pro
tection for boll weevils dur·ing the winter as certain other shelters. 
1vlany boll weevils were killed in Spanish moss under natural condi
tions before temperatmes as low as 20° F. were encountered, and 
temperatures below 20° F. wer0 fatal to most of the weevils in that 
shelter. Therefore, it was evident thn,t boll weevils found in the 
cotton Helds dllf'iw~ ~Jay and June had found shelters that afforded 
more protection Gban Spanish moss. The number of boll weevils 
found in gl"OlInd trash collected from woods adjacent to cotton fields 
was more closely related to the number fOllud in cotton fields ciming 
:\lay and JUlle thltn the number found in Rpanish moss. For this 
reason, the examinations of Sptlllish moss were discontinued. The 

• results of Spanish moss examinations are given in table l. 

1 The Tallulah, La., laboratory of the Entomology Rpsparch Division, Unitpd 
States Depnrtment of Agricultllrp, was estahlished in UlO!J, und has b(,pn in 
operation continuously since that date. 
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TAl3I,E I.-Summary oj boll weevils entering hibernation, winter temperatures, and boll weevil survival, Tallulah, La., ~ 
1915-16 to 1957-58 

8 
l".l 

WC'cyils cntcring Days from Septembcr 
hibcrnation to :Mal'ch when tcm- 'Vecvils surviving winter Wcevils per 

pcraturc fcll bclow- Minimum acre on cot- ~ 
YC'lIl' tempera- ton plants 0I 

ture for during E:; 
winter Pcr ton In hiber- May andP('r ton I Pcr acre t:d

of 1:ip:wish of grollnd 32° F. 20° F. of Spanish Per acre of ground trash nation June 
moss t.rash moss cagcs ~ 

l".l 

Nmll/wr N'lImber I NU1IIber Number Degrees P. Number Number Percent Percent Number ~ J!J]5-1G______ .. __ .. _-- ...._- 32 0 20 24. 0 6. 14 346 
-,------~-- ---------- ---------- ...10Hi-l7_______ 

., -----.-- _._ ........ ---- 45 5 IG 8. 0 ---------- ---------- · 17 4 ~ 

]n17-1~____ . __ 14 1 1.7 .05 51 0 

-~ -~... .... ... - --- ... --_._- GO ---------- ---------- ()OHIl R- .I n___ . _. .31 73--_ .... ",-,.-- -- ---~- ... -- 45 4 9 4. 0 ---------- ---------:I OJ 0··20__ ,. ___ ........ - _.. _- 39 2 IS G, 5 .48 81 
~ 


----- .. ---- ---------- ---------- c:I
]\l~o-:n ___ -- ---_ .. _.. _- ... 35 1 16 22, 0 1. 38 129----_ .... ---------- ---------1021-2:2._____ ... _--._-'- -- --_ ... -_ .... - 30 0 22.5 127.0 -------...,-- ---------- 4.22 133 tn 

___ K ... __ ~ __HJ22-23______ . 26 0 20 19.0 1. 59 70--- .......... --- ---------- ---------- t:I

1!l23-2'L_____ 51 5 10. 5 .5 ---- .11 10 l".l. ----_ ... ---- ------- .. -- ... ----- ---------
1 02·J-25 ___ • _. 49 4 15 .6 .01 3 I'd --_ ... _----- ---"'----- .. ---------- ---------- !-3J025-:W _____ . 47 3 ]3 0 .05 322~0 --- ->.,----- ---------- ---------] \l2ll-27 __ • ___ . 242 30 'J ]6 4. 0 0------ ...... ---------- ------ ... --- ---------- ---------- "'.j1n:27-2R___ .... ~1 ------,..", 43 10 11 1.0 ---------- -... --- ... ".--- · 02 9 
102R-:W___ • 7 16 3. 8 .78 30240 ---------.,. 

~ 

'J3 --- ... ------ ---------- >
J \12\)-30 ______ • .01 12 01S0 --_.,..,----- 44 11 1.8 .2 ---------- ---------- l:d1030-3'-._ .• __ ,J9 _.... _- 37 0 20 33.0 ------ 5,34 7 ..... 

.~-." ..... 
1031-3~L_____ 724 ..... -~-.,. ... .,.- .. 19 0 23 462. 3 18.30 247 0 ------- .. -- ---------] fl3~-a3 ____ . _ 881 28 3 12 1.3 ,15 269--- -......... - ---------- ----- .. ---....

1 ()::la··3·L __ •. __ an5 -..... .. -..... - 29 0 20 40. 8 ... -- 7.51 439 ~ 
~ ---------- ------_ c:l103'l--~~5_._____ 11)2 ... - ... - ,., .. " .~ - ... 38 5 6 5.2 .11 231 ~----_ .. ---- ---------1035-3ll____ ..• H) 54 7 14 0 141 · 17 14 l".l 

1fl3G-3L______ ---------1-11 2,118 31 0 22 23.0 50 2 11.87 51 
l(l37-3S____ •• _ 51 519 a5 (i 14 1. '1 186 36 1. 13 97 
Hl3S-3lL.____ 4 ],2S'1 33 3 15 6. 7 226 18 1.16 113 
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1939-40_______ 
1940-4L______ 
1941-42_______ 
1942-43_______ 
1943-44_______ 
1944-45_______ 
1945-46_______ 
1946-47_______ 
1947-48_______ 
1948-49_______
1949-50_______ 
1950-5L______ 
1951-52_______ 
1952-53_______ 
1953-54_______ 
1954-55_______ 
1955-56_______ 
1956-57_______ 
1957-58_______ 
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Survival in sround trash 
Spring and fall examinations of ground trash were started in 1936. 

Ground-trash samples were taken from areas 3 feet by 6 feet, or 18 
square feet, in woods adjacent to cotton fields, usually within 50 feet 
of the edge of a field. All of the ground trash down to the soil was 
removed, sacked, and carried to the laboratory for examination. 
Up to 10 samples were taken from areas adjacent to fields of cotton 
known to have had heavy, intermediate, and light infestations during 
the previous season. The areas selected were always within a radius 
of 20 miles of Tallulah. 

In the laboratory, the trash samples were run through a machine, 
which divided each sample into several portions. The portion contain
ing the boll weevils was then placed on a heated table for examination 
to determine the number of live and dead boll weevils. Table 1 gives 
the results of the fall and spring examinations, together with the 
percent oi survival. 

Survival in hibernation cases 
Studies of boll weevil survival and emergence were started in hiber

nation cages, 4 feet by 4 feet by 4 feet, during the fall of 1915. Gaines 
(1935) reported that the average survival in all cages was 1.22 percent 
from 1915-16 to 1930-31. Of the total number of weevils surviving, 
15.7 percent emerged in :March, 22.9 percent in April, 39.7 percent 
in May, 21.4 percent in June, and 0.3 percent in July. The emergence 
period for the various years ranged from 47 to 127 days, with a 
weighted average of 117 days. Of the diffarent materials studied, 
cornstalks gave the highest average survival of any type of shelter, 
Spanish moss the second highest, and bare ground the lowest. To 
determine the effect of date-of-installation on survival, the cages were 
grouped by approximately 15-day periods. The highest survival 
occurred in cages installed during the latter half of October, and the 
next highest during the first half of November. It is during these 
4 weeks that the first killing frosts usually occur, which may be one 
of the factors that cause weevils to enter hibernation under naturaL 
conditions. 

With the completion in 1931 of certain phases of the hibernation 
studies, the number of cages was reduced in 1932, again in 1940, and 
again in 1944 until there were only 10 cages. The study that inyoiyed 
these 10 cages was started during the full of 1931 and has been con
tinued to date. Ground trash was used for hibernation sheiter in 
one-half of the cages and Spanish moss in the others.rhe cages 
,vere located in woods from 1931-32 to 1948-49, in the laboratory 
yard from 1949-50 to 1956-57, and in woods during 1957-58. The 
average survival in all cages each year since 1915-16, with the excep
tion of 1926-27, may be found in table 1. Flood water from the 
Mississippi River destroyed the cages in :May of 1927. 

The average boll weevil survival in ground trash from 1937 to 1958, 
inclusive, was 42 percent; in hibernation cages only 4 percent. L. D. 
Newsom and J. R. Brazzel of the Louisiana State Experiment Station, 
and N. W. Earle of the Entomology Research Division, lTnited States 
Department of Agriculture (unpublished records) found that weevils 
taken from ground trash at various times during the summer, fall, 

• 


• 


• 
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• 
winter, and spring were all in diapause. This indicates that only 
those weevils in diapause hibernate and survive the winter. Weevils 
placed in hibernation cages ,vere collected from cotton fields. Exami
nations by Newsom et ai. of field populations of weevils showed that a 
small proportion were in diapause as early as July, with the proportioD. 
increasing as the season progressed. The proportion in diapause varies 
from field to field and from time to time in a given field. Apparently, 
when weevils in diapause have accumulated maximum fat they leave 
the fields for hibernation quarters. This might explain the variations 
in the proportion of diapausing weevils in ll, given field at different 
times. The fact that; many weevils confined in the cages were not in 
diapause may e:\.])lain why the survival in cages' was so much lower 
than that in ground trash. 

Survival under natural conditions as indicated by number found 
on coHon durin!J MCiiY and June 

During May and June of each yaar, starting in 1916, cotton in a 
large number of fields was examined to determine the number of boll 
weevils present. Examinations were started when cotton was in the 
seedling stage and continued until cotton squares were sufficiently 
large to attract the weevils away from the terminal buds. These 
surveys were started for the purpose of locating suitable fields for 
insecticide-control experiments. A suitable field was one with suffi
cient boll weevils to cause damage, a uniform stand of cotton, and 
cotton of uniform growth. After the records were made for a number 
of years it was evident that they might be correlated with other boll 
weevil-survival figures and with cotton yields. The number of weevils 
fOlmd on cotton during lviay and June since 1916, with the exception 
of 1927, may be found in table 1. 

Relation Between Winter Temperatures, Boll Weevil 
Survival, Summer Rainfall, and CoHon Yields 

Discussions of some of the known boll weevil factors for the years 
1915 to 1934 have been published (Gaines 1935, Young 1935). Gaines 
(1943) reported correlation studies for the years 1915 to 1941. Gaines 
(1953) reported further correlation studies which added the years 
1942 to 1952. Tables 1 and 2 present the published records, with the 
addition of those for the years 1953 to 1958. Those statements 
published by Gaines (1953), based on correlation studies, were not 
changed (with the exception of two comparisons) by the inclusion of 
the years 1953 to 1958. Table 3 presents the correlation coefficients 
based on records for the entire period 1915 to 1958. 

Elect of Season on the Toxicity of Calcium Arsenate 
to the Boll Weevil 

• 
Oages for confining boll weevils on cotton plants have been used for 

many years to determine the effectiveness of poisons. The results 
from such tests conducted prior to 1920 showed that poisons wel'e less 
effective and weevil mortalities were more erratic as the season pro
gressed from July to September. For this reason, cage tests were 
usually discontinued after August 31 or earlier. The results obtained 
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TABLE 2.-Summary oj summer rai7=.!all, and cotton yields, Tallulah, La., 
1916 to 1958 

Davs'l\ith Increase in Yield in Madison 
Total pre- 0.30 inch yield over Parish 
cipitation or more checks in 

Year June 21 to precipita- plots treat-
Aug. 19 tion from ed with Pounds 500-pound

June 21 to insecticides per acre 1 bales 2 

Aug. 19 
... 

Inches N1tmber Percent Number Number1916_________ 9. 18 7 5,3851917_________ ------------ --------~-6. 17 6 11,2171918_________ ------------ ---------
2.96 5 13,7251919_________ ------------ ---------
9.61 10 4, 7661920_________ ------------ ---------
6.92 8 32.8 5, 716192L ________ 9.32 9 44.6 7,4061922_________ ---------

14.62 16 83.9 4,4751923_________ ---------
7.80 8 20.7 6, 3851924_________ ---------
1. 39 2 1.1 12,5501925_________ ---------
6.57 5 11. 7 22,6821926_________ 8. 62 12 68. 3 15,4491927_________ ---------
8. 88 9 33.0 2,8121928_________ ---------
9.05 11 41. 2 220 11,4021929_________ 5.08 5 11. 7 299 19,6711930_________ 1. 65 2 9. 3 205 15,488193L________ 8. 53 8 31. 8 300 19,4021932_________ 7.25 7 45.7 225 H,4471933_________ 16.33 12 46. 0 209 9,2431934_________ •2. 52 2 19.5 252 10, 5161935_________ 4.03 2 11. 3 252 11,6581936_________ 5. 85 6 5.0 453 24, 1301937_________ 1. 86 2 3. 3 469 28,9921938_________ 10.77 9 9. 6 414 18, 3061939_________ 7. 05 6 11. 3 A10 19, 3251940 _________ 12.22 12 54.7 177 7,997194L ________ 6.87 8 46. 3 238 10,9251942_________ 5. 08 5 2. 4 430 ZI, 3931943_________ 3. 46 6 13.8 478 22,9591944_________ 6.02 7 1.8 482 21,6101945_________ 4. 28 4 36.5 228 10,2601946_________ 13. 44 10 75. 0 116 5, 4091947_________ 4. 81 5 15.5 331 16, 2121948_________ 14. 89 6 13.7 449 23,0391949_________ 9.42 12 39. 0 276 15, 2731950_________ 7.66 10 112.8 373 14,423195L________ 3.24 6 85.3 401 18, 6751952_________ 1. 65 1 18. 4 477 21,6091953_________ 5.13 4 19. 7 551 37,0001954_________ 1. 56 2 28. 7 543 24, 5001955_________ 15. 08 12 16.8 551 22,6001956_________ 4.68 4 34.2 714 27,0501957_________ 9. 22 9 491 16, 7001958_________ -----------

12.01 12 

1 Data from Agricultural Marketing Service. 

2 Data from Census Bureau and Agricultural Marketing Service. 
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• • 
'fABL]~ ;:1,.-Conelation coefficients sJ/.01/Jing the relation between winter temperatures) boll weevil survival, summer rainfall, 

a)~d cotion yields, l'all1l1alt, La., 1915-16 to 1957-58 

B c ]) } " ~ F G H I J K Ii M l".l~ I .\ I 
(jf ---'----·,---1---1--1 1---1 1---1---------1--

g .1\ __ ri'ri _. ______ ri ____ •••• -0.50* -0. HI -0.3i -0.55** -0.56** ___ ... _______ • _____ •.• ____ • __________ • ___ _ S._ __ 

13 _____ ._. ______ . "" ._.. ____ -. II -. J{j -.30 -.52** -.40** __________________________________________ G':l 
1 __ . ______ ._,,, ___ •._. ____ -j-.38 +.l'L +.28 +. ·t2** +.28 ______________________ . ________ • _________ _I~ C

D -0..':;0* -0.\.1 +0.38 _. ____ ._ ••• ______ +.81** +.32 __________________ +0.31 -0.20 -0.05 ~ 
I~ -.10 --. Hi +.14 ____ .,__ __ +.3i +. HI +.5<1** ____ . ___ • ____ • ___ +.4!l* +.32 +.01 
P -.3i -.30 +.28 _. ____ . +.:n +.3i +.33 _________ • _____ . __ +.27 -.10 -.04 
G -.55** ··.52** +. ,12** +.81** + ..Ill +.37 _•. ______ +.57** _. ___ • ____________ -/-.4.0* -.30 -. ]3
IT -.56** -.40** +.28 +.32 +.5·1** +.33 +. 5i** _____ • ________ •• ___________ +.48** -.07 -.25 ~ 
r __ •_________ • _.• _____ . __ •. __ ._. _ • ______________ .. ___ ...... __ •• _., ___ .. __ ._ +0.84** +.37* ·-.23 -.35* 

J _•• _._ •• _ ....... ____ • ____ ._ .. " ________ ._.. _ ______ .. ___ +0.84** . ___ ._ •• - +.50** -.28 -.45** 

K __ ... .. .... +.3L +.'1!1* +.2i +.40* +.48** +.37* +.59**. ____ . __ -.33 -.45**
O' ____ _ .. ___ __ • 

L -_. ________ .... _I"~ .. +.32 -.10 -.30 -.07 -.23 -.28 -.33* - __ • ____ +.85**"-1-. 20 I 
1\1 •• . .. _____ .... _____ ~__=.~~5 +.01 -.04 -. L3 -.25 -.35* 1 --.45** -.45* +.85** -------  ~ 

rJl 

*Significant. ~ **Highly SigllitiCIIIIL. 

A Numbl'r of days from SeplelllbC'r to ~ll\rch wllL'1l temperature fell bdow 32° F. 

B NumbC'r of dtlYs from Septpmbpr to March when temperathre fell below 20° F. 

C l"finimuIl1 telllp('rnt.urt' for lI'int.('r F. ~ 


0 

J) NUIl1\)t'r of w('('vils Iwr ton ~ur\'i\'i"p; t.he lI'in{('\' ill Spanish moss. to 

B NUllll)pr of weevjjs per neTl' surviving the winter in groulld trash. o 

F Percent of weevils surviving the willt('r in groulld trash. e:

G Percent of weevils slIl'vi\'ing tl'" willter ill hibprnatioll Cllgt'S. 

H Number of weevils per acre {ouod 011 cot.ton plnllts during MIlY /lll(l .Julle. ~ 

I ToUlI precipitat;ioll from .June 21 to Aug. HI. 

l".l 

l".l 

,J N"umbcr of days with 0.30 inch or marL' precipitation from .Julie 21 to Aug. 19. 

.K ]>L'rcellt of increHSP ill yield O"P!' chreks ill plots In'ah'c! with ins(-cticidps. 
 ~ J, Yield per t\crc in 1\lndison Parish. 

1\-1 Tottll yi('ld in Madison PIIr-ish. 


--.J 
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in cage tests from 1915 to 1930 are not available, but they ure available 
from 1931 to 1947, inclusive. Cage tests 'were discontinued after 
1947. Net mortalities (table 4) of boll weevils treated with calcium 
arsenate decreased significantly during each semimonthly period from 
July 16-31 to August 16-3l. 

TABLE 4.-Net mortalities of boll weevils cau-sed by calcium arsenate 
during three semimonthly periods 

Date of tests (1931 to 1947) Net mortality 

PercentJuly 16-3L____________________________________________ _ 83Aug. 1-15_____________________________________________ _ 75Aug. 16-3L___________________________________________ _ 61 

M.S.D. at 5% "level, 5. 
M.S.D. at 1% level, 7. 

During the past 10 years, considerable data 011 the seasonal decline 
ill the effectiveness of insecticides against the boll weevil have been 
pUl,Eshed. Gaines and Mistric (1951) showed that considerably 
higher dosages of insecticides were required late ill September and 
October than 'were required in A.ugust to give a comparable kill of boll 
weevils. Rainwater and Gaines (1951) reported that, in general, 
toxaphene, benzene hexaehloride, aldrin, and dieldrin were approxi
mately 50 percent as effective in October as in July, whereas un
diluted calcium arsenate was approximately 67 percent as effective. 
Gaines and ~listric (1952) found thl1t higher dosages of the insecti
cides were rf,lquired to effect control of weevils late in the season than 
early in the season. 

Factors other than environm~nt affected the toxicity of orgauic 
insecticides to boll weevils. ~Iistl'ic and Gaines (1953) reported that 
it required from two to three times as much of the various insecticides 
to kill comparahle percentages of boll weevils late ill the senson as 
compared with eaI'ly in the season. Since the climatic conditions did 
not vary sufficiently to I1CCOlIDt for "uch a difference, itis assumed thl1t 
factors involving the ph~ysiology of the weevil arc responsible for such 
varying susceptibility. Reiser et al. (1953) found (1) that the totn,l 
lipid content of the boll weevil increased as the season progressed; 
and (2) that the fat content of the boll weevil is not directly rrlatrd 
to its resistance to chloriul1ted hydrocarbon insecticides, us indicaled 
by (a) increasing resistance to calcium fl,rsrnaLr during the 5r11S011, and 
(b) the higher fat content of inseets resisbLllt to al1~Y' insecticide tested, 
01' of sUl'viYing controls. From the above, Reiser et al. sngg('strd that 
the higher fo.t content, large!' size, and increasing resistanc(' of lnlr
seaSOll ln~evils ma~y be due 'to the 1l11il'itional advnntngr of holl-rrlU'rd 
over sq narc-reared Insects. 

Boll Weevil Longevity Studies 

• 


• 


• 

Boll weevil longevity tests were conducted from 1934 to 1950, with 

the exception of 1947 and 1948, and in 1958. On July 24, 1947, the 12 
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wecYils unclcr observ!ttion were killed by benzene hexachloride which 
dlifted into the insectary when the dust was applied to a wasp nest on 
thc outside of the building. In 1048, aIt of the weevils were dead by 
thc end of ,Tunc. This was not in line with records made dming previ
ous years. It was possible that cotton uscd for weevil food may have 
been contaminated with toxaphene. The fleld where the squares were 
collectrd was adjacent to It cotton f1eld which was dusted twice dming 
June with IO-percerLt toxaphene applied by airplane. There could 
havc been rnough drift from that Helcl to have contaminated the 
cotton lIsrd for food. 

During ;,[ay, June, and July, some of the over-wintered boll weevils 
taken from hibrrnation cnges were used in the longevity studies. 
Those wl'l'yils ,nre then carried to an insectary whcre they were placed 
in small screrll-wire cages on dishes of sand. The sand was kept moist 
by appl~ring water daily. Only one wecyil was plaeed in each small 
cngt'. Edch weevil was ginn fresh food daily.. In all years except 
1058, weeyils were giyen seeclling plants eaL"1y, and terminals with 
squarcs afler squares were a;vailable. III 1058, weeyils were given 
parts of the cotton plnnt hn,Ying no fruiLing forms until July 31, and 
ltfte'l' that dute', plant tel'lninnls with squares. A record was made of 
thc date of d('ath of each weeyil, or the date in 1\onmber when the 
we('yil was placed in a cage with adequatc hibernation shelter for 
possi ble slHTiyul a, second ,,"inter. 

'1';1.l>le f) presents the longeyity rccords, by years, for the 690 OYCl'
\\'intpl'ed boll w('(~\"ils uscd in this study. Thes(' I'f'cords show that 87.4 
JJl'l'c('nt of the w('cvils '\"cre aliyc on -June 1, 48.0 percent 011 July 1, 
;W.2 pel'cpnt on August], 11.0 percent on SeptC'mber 1, 5.4 percent on 
Oet ollel' 1, and L;~ percent on X ovcmbel' l. The 1.3 perccnt (9 wee'"ils) 
an' of spl'einl intcrf'st beci!,usc each of thc wccYiIs had becll undcr 
obsPl'\'ation for approximately one yenr, or longer. On);oYl'Ull)(,l' 2, 
1!):~4, the' t\\'o sUITiving "weevils were marked and t1WI1 placed in a cage 
wi th eom<ltnlks and Spanish moss for hibernation sheI tf'r. Frcsh food 
'\'ns supplied [IS long as they \\'cre active. 

One of the wCl'yils came from a hibernation cage jnstalled 011 K 0

'-('1111)('1' l{), 10;3:3. This "weevil was last obs(ll'yC'd on X owml)('j' 10, 
H):~·1. so it WfiS in hil)(,l'Il[l,(ioll or Stctiw for fL total hmgevil.r M 359 
dlt.\":;. The otIH'l' w('('yil came from a ('age instalkd ;'\o,'C'mhp!, 1, 
10:l:3, flnd was Inst observed on .:N"oyember 12, 1934. The longevity of 
this \\'ep,"il \\itS 311 days. These weevils apparently entered hihel'l1a
tioll on XOYl'lllbf'J.' 10 Hnd 12 hecause they were not obseryed to hnn~ 
IJeen itcti VI.' ufter those dates. The hibernation cage ,rns examined on 
':'Iu.y I, 1!):~;i, Hnd both wCl'yils \\,('I'C found dealt or the fin' li,'e 
Wl'('\'i!" Oil XO\'('llll)('l' 1, 11);{7, ol1e died. on ;'\oy('ml){1l' 2. '1'11(' 
long<'vit.\· of (hut ,\,(,t'yil WflS aOI clays. On .\ov('mlh'l' 18, the l'('mnill
illg rom w('\'\'il" ,n't'!' l1lnrkC'rl for identification I1ll(l plnced in It cnge 
\\"jllt cOI'llstnlks ulld Spllnish moss for hibl'l'llfltion sltl'l(pl', wil('l'e they 
fnill'<l (0 ~lIl'\'ir(' t h(' willtl'I·. The long!'yil \r of l'neh of (hpse four 
w{'('\-ils \\'IlS ;3~:~ days. In J ~J.14, OIW \\'pl'\'ii diNl onXonmh('1' ;:W, 
IOIll-!;(,Yi ty 11 nkll()\\'11. J11 104;'), 01H' '''l'e'\'il eliI'd on ;'\OYclllliPl' 13, 
IOllg!,,,j!,- :~IK (la\·5. Tlwir neLunl long('\'j(il's Wl'I'C' sOlllt'what more 
iJ(,(:llIlSI' 'I hpi!' :tgl'~ \\'P['l' ullkllO\\,/1 whpll [lip)" WPl'(' ('olkcted from cotton 
in tll!' lit,lel Ull(~ phw('cl in hibl~l'I\ltt ion cngps dllring the preyiolls fnll. 
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~TABLE 5.-Boll weevillongeviiy studies o 

f Number of weevils that died in- Number 
Year Removl'd from Number alive 

hibernation cag<'s of weevils Nov. 1 ;May June July Aug. Sept. Oct. 

i034. ______ . __ Junc______________ _ 30 __________ ~ 7 2 61035_________ _ _________ _ 2 3 I 2_~fay, Julle 10 I___________________35 21 6 6 III1D3(L ________ _ l\JlIY, JUIl{,_________ _ ,11 3 28 6 4]!)37 _________ _ 
May, Junc, July____ _ 76 5 17 19 51935________ _ 23 I 2 I 5lYray, .June_________ _ 6 ___________________ _ ~ 37 4 9 8 101030 _________ _ 1\fny, June_________ _ 

1940_________ _ Mlly__ ,- ___________ _ 36 7 16 4 7 2 --1-··-------
2 1 .. ------- 1 ~ 194L ________ _ ... --------- -- 12 __________ _l\fIlY, June, July____ _ 86 11 33 20 10 ....1042_________ _ MIlY, June_________ _ 2{i 1 ___________________ _ t.:l12 8 3 211)43_________ _ o2 8 _________ _May, JUlll', JUly ____ _ 41 12 13 2 71!)44_________ _ ~May, June, July____ _ 51 3 18 8 4 11 6 119,15_________ _ JUllC, July_________ _ 2 6 c:j28 --------- 1 9 9 11946_________ _ 1 ___________ _May, June, July____ _ 44 4 16 15 81949_________ _ MIlY, June_________ _ rn

28 14 12 2 ---------- -- ---------- -1950 _________ _ I __________ .- 1:1May, June, July___ -_ 69 4 36 14 141955_________ _ May, June_________ _ t;;J
57 7 36 13 1 ... ----- .. ~ TotaL __ , ___________________ _ 61)0 87 272 123 91 80 28 9 

I 
~ 

t;;J 
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Table 6 presents the minimum, maAimum, and average longevity of 

• 
over-wintered boll weevils for 7 yeal's-1943 to 1946, 1949, 1950, and 
1958. The records for 1934 to 1942 were destroyed. The minimum 
longevity ranged from 1 to 5 days, the maximum from 41 to 150 days, 
and the average from 18.3 to 77.5 days. 

TABLE 6.-iYlinimum, maximum, and average longevity oj over-wintered 
boll weevils 

Number of days weevils lived after 
being removed from hiberation cages 

Year 

Minimum Maximum Average 

1943 _____________________________ _ 
2 149 1:8.21944 _____________________________ _ 
2 150 50. 21945 _____________________________ _ 5 136 77.51946 _____________________________ _ 


1949 _____________________________ _ 
 1 76 32.0 
5 41 21. 0 1950 _____________________________ _ 
2 61 20.51958 _____________________________ _ 
3 41 18.3 

• 
Flight Screen Studies 


EHect of size of mesh on nr.:lmber of insects taleen 


F'our different sizes of screening were tested; namely, 16-mesh 
screen wire, and 8-, 4-, and 2-mesh hardware cloth. These tests 
were made from April 17 to November 30, 1931. Six screens, 3 
feet by 5 feet, were constructed with each of the four meshes. The 
screens were placed in a vertical position with their bottom edges 3 
feet above the ground. Twelve of the screens (three of each mesh) 
were placed some distance apart in a row running east and west with 
north and ..south exposures. Twelve screens were placed in a row 
running north and south wi.th east and west exposures. A fresh 
coating of tanglefoot 'was applied at 15-day intervals. The number 
of insects collected on the north, south, east, and west sides of the 
screens will be discussed in another section. 

Table 7 gives the total number of insects collected on all sides of 
all screens constructed of wire, or hardware cloth, of different size 
meshes. 'rhere were no significant differences in the number of 
insects collected on the four kinds of screen wire tested. 

EHect of leind of sticleer and melh size of wire on number of 
insects taken 

Preliminary studies were conducted from September 1930 to 
March 1931 with heavy, medium, and light applications of four types 
of stickers-tanglefoot, tanglefoot plus 12}:;, 25, and 37}:; percent of 
castor oil. Screens, 2 feet by 2 feet, covered with 16-mesh screen 
wire, were used in this test. The bottom edges of the screens were 
3 feet above. the ground. Heavy applications of the four types of 
stickers were more effective in collecting insects than medium and 
light applications. 
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TABLE 7.-}..T'I1,mber of insects taken on screens ma,de of wire or hardware 
cloth of dijJel'ent meshes, Apr. 17 to Nov. 30, 1931 

Screen Hardware cloth •wfreInsect 

16-mesh 8-mesh 4-mesh 2-mesh
I 

Anlhanomus grandis Boh________________ 716 495 680 581
Alabama aTgillacea (Hbn.) ______________ 3 1 2 0Cutworm _____________________________ 0 1 0 1 
Canaderus vesperlinus (Fab.) _____________ 1,491 1,586 2, 005 2,112 
Diabrotica undccimpzLnctata howardi Barber_ 415 410 45~ 490 
Graphocephala versula (Say) _____________ 1,458 1,209 1, ti82 1, 304 
Slictocephala festina (Say) _______________ 100 61 114 122 
Euryophthalmus succinclus (Linn.) _______ 3 0 4 6 
Adelphocorus rapidlts (Say) ______________ 192 151 123 149
Lyglts ablinealus (Say) __________________ 504 314 322 330
LygllS apicalis Fieb.____________________ 526 456 358 356
Psalius seriall!S (Reut.) _________________ 2,213 1,543 1, 347 502 
Homaladisca triquetra (F.) and Oncameto

pia undata (Fub.) ____________________ 1,009 895 1, 052 1,261 

TotaL _________________________ 8,630 7, 122 8,142 7, 214 

'fests with the above four types of stickers were conducted from 
April 7, 1931 to April 15, 1932. Heavy applications of the stickers 
were made at 15-day intervals throughout the year. The screens • 
were 2 feet by 2 feet. Each sticker was applied to three screens, 
one of which was made with 16-mesh screen wire, one with 8-mesh, 
and one with 4-mesh hardware cloth. The bottom edges of the 
screens were 3 feet above the ground. 

Table 8 presents results obtained with the fOlli" types of stickers. 
Tanglefoot plus castor oil was more effective in holding the insects on 
the screens than tanglefoot alone. The number of insects taken on 
the mi.'{ture of tanglefoot plus 37}f percent of castor oil ....vas signifi
cantly greater than the number taken on either of the other three 
types of stickers. There were no other significant differences. 

A slightly larger number of insects (total for the four types of 
stickers) was taken on 8-mesh screens than on either the 16- or 4-mesh 
screens. For this reason, and since it was easier to apply the tangle
foot to the 8-mcsh wire, only tIlis size was used in future studies. 

EHect of screen direction on number of insects taken 

Six flight screens were located in each of three fields from June 1, 
1\)32 to 1.[ay 31, 1933. The screens, made of 8-mesh wire, were 
:3 feet by 5 fcc!;, and were placed so thnt the bottom of each screen 
WI'S 3 feet aboye the ground. They were placed in ea.ch field so that, 
an equnlnumbcr of screen sides faced the norLh, enst, south, fLnd \\"est. 
A nmv coa.t of tnnglefoot was applied every 15 days. 

The tota.l number of boll weevils taken on nIl sides of the 18 screens 
may be found in table 9. Peaks of movement occurred during 
August with general tield dispersion, and during November with 
movement to hibernation quarters. 
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• 
TABLE S.-Number oj insects taken on screens coated with jour types of 

stickers: Apr. 7, 1931 to Apr. 15, 1932 . 

Tanglefoot plus castor 
oil, percent ~LS.D. 

Insect Tangle- at 5% 
foot level 

12Yz 25 37Yz 

Anthonolll1ts grClndis Boh _______ 88 75 94 107 --------
Conoclcrus vespertinlls (Fab.) 

and Draslcrius elcgans (Fab.) __ 604 672 676 702 - ....... ----
Diabroti::a undecimpunctata

howardi BarbeL_____________ 220 201 216 281 --_ ... _---
Graphoccphala vcrsula (Say) _____ 255 237 263 320 --------
Sticlocephala fcstina (Say) ______ 68 63 46 36 
Aclclphocoris rapiclus (Say) ______ 22 48 60 11+ ... _- .. -- .... -
Lyaus obl'ineatus (Say) _________ 105 124 267 414 
Lygus apicaUs Fieb____________ 142 166 ]99 214 --------
Psall1ts seriatu.s (Reut.) ________ 151 164 214 250 -- .. --- .. 
Flomalodisca triquetra (F.) and 

Oncomctopia undala (Fab.) ____ 168 130 152 202 

TotaL __________ • ______ 1,823 1,880 2, 187 2, 640 398 

• TABLE g.-Total number oj boll weevils taken each month on all sides oj 
the 18 screens, June 1, 1932 to j.\1ay 31, 1933 

~[onth 	 Number of Month Xllmber of 
boll weevils boll wee \'ils 

1982 1988 

Jllne_________________ _ .ranuary______________ _136 	 6Jllly_________________ _ February_____________ _1,329 	 oillarch_______________ _August, ______________ _ 2,663 9 
September ___________ _ ApriL _______________ _ 241,827
Octobc'!' ______________ _ ~,.1 ay_________________ _1,258 	 !H 
Xovember ___________ _ 2, 580 1----

88 10,011December____________ _ 	 TotaL _________ _ 

Table 10 presents the number of insects taken on SCI'eellS fuci.ng the 
north, eust, south, and west. Although the differences between the 
total insects taken on the foUl' different sides were not significant, a 
slightly larger number of holl weevils was taken on the screens with 
the western eA-posure. Previous studies indicated thn,t the boll 
weevil movE'S ugainst the wind. Since thc prevailing wind was from 
approximately southeflst, it was expected thut the grel1test number 
of boll wecyils would be taken on the leeward side of the screens. 
Additional studies with revolving screens, which at all limes faced 
the wind, sho'wed conclusively that a much larger number of boll 
weevil:~ was taken on the lecward side. 
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Table 10-Number of insects taken on screens facing four different 
directions, June 1, 1932 to "J1ay 31, 1933 •Side of screen 

Insect 

North East South West 

Anthonom1lS grandis Boh________________ 2,172 1, 623 2, 935 3,281
Conoderus uespertinus (Fab.) _____________ 1,113 545 706 800
Drasterills elegans (Fab.) ________________ 235 323364 266 
Graphocephala vers1l1a (Say) _____________ 4,103 4,979 2,909 4, 198 
Stictocephala jestina (Say) _______________ 258 407 210 423 
EUTyophthalmus sllccinctus (Linn.) _______ ]32 84 116 111 
Adelphocoris rapidus (Say) ______________ 299 272 361 305
Lygus oblinealus (Say) __________________ 573 545 '105 556
Lygus apicalis Fieb ______ ,. _____________ 89 93 124 97
Psalllls serialus (Reut.) _________________ 56 55 71 61
Homalodisca triquetra (F.) ____.___________ 14, 704 9,961 12, 555 13,634
Oncometopia undata (Fab.) ______________ 839 593 528 707 

TotaL_________________________ ~ 24, 702 19,392 21,486 I 24,496 

Effect of screen height above the ground and screen direction on 
number of insects talcen 

In this study of the altitude at which insects fly, the sereCllS were •. 
3 feet by 5 feet, made with 8-mesh hardware doth. Tho screens wem 
coated with tanglefoot, which was l'emov-ed and renewed every 1.5 
days. The screens were placed on towerlike stairways with a 3-foot 
space between screens, thereby making tlte height ahoye the ground 
as follows: 3, 9, 15, 21, 27, 33, 39, 45, 51, and 57 feet. The actual 
area of screen exposure above the ground wa.s hom 3 to 6 feet, 9 to 
12 feet, etcetera. There were two stail'ways with a set of screens on 
each. The stairways and screens were placed so that each side faced 
a cliffel'en t dil'ection-north-sou til and cast-west. 

Table 11 gives the total numbcr of insects taken iLt ei1ch of the ten 
altitudes fl'omAugllst 6 to Kov-cmber 30,1930. Gliek (1939) reported 
tha.t iLpproximatel'y one-fourth of the insects collccted ,,'('re taken 
from the screens with bottom edges ~) fret aho\"(' the ground. This 
number was nem·Iv twice as greiLt as Lbe lIUmhN· taken from the next 
screens, which we!:e 9 feet above the groulld, nnd more than fivl' times 
as great iLS the number taken from thl' highest scrC'CI1S, which were 57 
feet n.bove the gro'lllcl. The number of insects tnken from the screens 
iLt the other elevations diminished graclun,lly from the 9-foot (,lemtion 
to the 57-foot eleva.tion. 

There wns a signmcn.nt correln,tion lwtween altitude (3 to 57 fcet) 
and the number of iLIl insects collected. 

Table 12 giyes the number of insects (14 species) taken on screens 
facing four directions at an altitudes frol11 3 to 57 fe('i. Colleelions 
were macie from ..:~pril16 to Oetoh('r 31, 1931. There W('I"C no signifi
cant differences in the numbers taken, whether screens wpre exposcd 
to the north, south, east, or west. 

http:signmcn.nt
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TABLE n.-Total number of insects taken on screens at different heights 
• 	 above the ground, Aug. 6 to Nov. 30, 1930 ' 

Height above ground (feet) 	 Insects collected 

N umber Percent
3____________________________________________ 10~ 629 2~ 1 
9____________________________________________ 57,812 13.7 

15____________________________________________ 4~ 393 11.3 
21____________________________________________ 871 &83~
27 ____________________________________________ 38,070 9.1 
33____________________________________________ 32,983 ~ 8 
39____________________________________________ 27,851 6.6 
45____________________________________________ 560 &62~ 

51____________________________________________ 26,613 6.3 
57____________________________________________ 19,686 4.7 

1---------·1-----------
TotaL__________________________________ 420,468 100.0 

TABLE 12.-Jnsects taken 	on screens facing four directions, Apr. 16 
to Oct. 31, 1931 

Number of insects taken 
Insect 

North South East West Total 

Anlhonomus grandis Doh _______ 22 35 32 41 130 
Alabama argillacea (Hbn.) ______ 2 1 1 0 4 
Slrymon mldinus (Hbn.l ________ 1 1 1 1 4 
Drastcrius el"gans (Fab.L _______ 730 420 308 371 1,829 
Diabrotica undecimpunctata how

ardi Barbcr_________________ 174 123 74 124 495 
Graphocrphala lIer.~uta (Sayl _____ 426 286 327 355 I, 394 
Stictoccphala jcstina (Say) ______ 18 18 20 25 81 
Dysd,~'cus suturcllU8 (H .-S.) ____ 1 3 1 1 6 
Adelphocorlls rapidus (Say) _____ 12 10 27 43 92 
Lygu80blineatus (Say) _________ 60 26 43 57 186 
Lygus apicalis Ficb ____________ 72 48 8il 46 251 
Psallus .~eriatus (Rcut.) ________ 230 147 1,084 477 1,938
Homalodisca triquetra (F.) ______ 66 39 28 62 195 
Oncometopia undata (Fab.) ______ 414 423 346 396 1,579 

Total __________________ 2,228 1,580 2,377 1,999 8, 184 

Table 13 gives the number of insects (14 species) taken on all screens 
at 10 ~ltitudes from 3 to 57 feet. Collections were made from April 
16 to October 31, 1931. A significantly grenter number of insects 
was taken on the screens that were 3 feet above the ground than on 
screens at altitudes of 9 to 57 feet. 

Boll weevil activit, durin, the normal period of hibernation 

Gaines (1936) shmved that a surprisingly large number of boll 
weevils become activo during the normal period of hibernation. 



---------------------

.....TABLE I3-Numbers oj insects taken at different heights above the ground, Apr. 16 to Oct. 31, 1931 
~ 

Feet above ground t;]
Insect 

3 9 15 21 27 33 39 45 51 57 Total IAnthonomlls grandis Boh _____________________ 42 12 11 13 11 10 3 6 8 14 130 
Alabama argillacea (Hbn.) ____________________ 1 1 1 0 0 0 1 0 0 0 4 
Strymon melilltt~ (Hbn.).______________________ 0 0 0 0 1 0 0 0 1 2 4 
DraBlerius c{cgnns (Fub.) ______________________ 821 407 198 158 82 59 37 34 23 10 1,829 IDiabrotica 1111decimpullctata howardi Barber_____ 78 2ii 45 59 48 33 55 42 66 44 495 
Gra1lhocephaia versula (Say) ___________________ 841 134 68 66 52 50 50 60 47 26 1,394
Stir.locephaia fes/illa (Ray) _____________________ 27 	 5 3 5 8 7 5 6 11 4 81 ~ 

0 0 0 0Dysdercu8 slllurelluB (H.-S.) ___________________ 0 1 1 1 1 2 6 .... 
Ade{phocoru8 rfl11idlls (Say) ___________________ ~60 9 5 8 0 6 1 1 1 1 92 oLygus obU/lea/us (Say) ________________________ 143 11 5 6 4 2 5 5 2 3 186 ~ LYfluB apicalis Fieb __________________________ 130 13 18 19 14 17 12 16 7 5 251 
Psal/uB Beria/uB (Reut.) _______________________ 	 c:j1, 83R 68 16 6 8 1 0 0 	 1 0 1,938
Hnmalodisca triquetl'a (F.L ___________________ 37 20 19 21 11 14 10 16 21 26 195 rn 
Oncometopia undata (Fab.) ____________________ 675 291 164 111 65 63 62 60 61 27 1,579 t:I---------------------	 to.!Total ________________________________ 

4, 693 996 554 472 305 262 242 247 251 162 8, 184 ~ 

I 
~ 
!; 

• 
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• 
Under artificial cage conditions 1 percent of the total boll weevil 
activity occurred when maximum temperatures ranged from 36° to 
45°, 7.6 percent from 46° to 55°, 20.1 percent from 56° to 65°, 36.9 
percent from 66° to 75°, and 34.4 percent from 76° to 81 ° F. The 
flight screen records indicated that maximum temperatures of 62° F., 
or higher, are necessary before .actual flight takes place. Of the 385 
weevIls taken on the screens during four winter periods (1931-32 to 
1934-35),2.3 percent were taken with maximum temperatures ranging 
from 62° to 65°, 32.0 percent with tempern.tures from 66° to 75°, and 
the remaining 65.7 percent with temperatures from 76° to 83° F. 

Chemotropic studies with trimethylamine and ammonium 
hydroxide 

Chemotropic studies '"ere begun in lQQ1, in all of which, flight 
screens, 3 feet by 5 feet, made with 8-1' . "rdware cloth, and coated 
with tanglefoot, were used. The b(' nt';e of each screen was 3 
feet above the ground. During 19::S1 a.mt 1932 the chemicals tri
methylamine and ammonium hydroxide, diluted with distilled water, 
were applied daily at the rate of 20 cc. per screen on four ordinary 
sponges attached to the borders of the screen. Tllis method was not 
very satisfactory. In 1933 and 1934 the chemical mixtures were 
released in an atmometer bulb. The mi."ture was fed by gravity 
from a bottle reservoir to the bulb as fast as volatilization occurred. 
Hence, the odor of the chemicals WflS around the screens continuously. 

Table 14 gives the number of boll weevils taken on the screens 
from 1In.y 12 to November 15, 1931 and during February, March, 
and April 1932. In 1931, in the presence of cotton, there was an 
average increase of 3.1 percent and 9.9 percent, respectively, in the 
number of weevils taken on screens treated with trimethylamine, and 
ammonium hydroxide, over the number taken on untreated screens. 
In 1932, in the absence of cotton, there was an avern.ge increase of 
18.8 percent and 16.7 percent, respectively. 

Table 15 gives the number of boll weevils taken on the screens from 
June 1 to December 31, 1932. The untreated sereens showed an 
average increase in number of boll weevils taken of 16.8 percent over 
the trimethylamine-treated screens, and 8.8 percent over the ammo
nium-hydroxide-treatcd screens. 

From these results it appears that in the presence of growing 
cotton, the higher concentrations (4, 2, and 1 1/3 percent) of 
chemicals used in 1931 may have caused a slight positive reaction in 
the boll weevil, but the lower concentrations (1/3 of 1 percent and 1/6 
of 1 percent) used in 1932 were negative in effect on the boll weevil. 
The same concentrations used from June 1 to December 31, 1932 
were used dw·ing May 1933. The results were again negative. 

• 
Beginning June 1, 1933, a new setup of screens was inaugurated. 

Nine fields were used, with two screens in each field, so that each 
concentration (1/6, 1/3, and 2/3 of 1 percent) of chemical could be 
compared with distilled water in each field. The number of ,,,-eevils 
collected from the treated and untreated screens during Juno 1933, 
and March, April, and May 1934 are given in table 16. A total of 
315 boll weevils was collected on all screens. Of this number, 150 
were taken on the treated screens and 165 on the distilled-water or 

http:avern.ge
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TABLE 14.-Number of boll weevils taken on screens in 1931 and 1932 
treated with chemotropic attractants as compared with untreated 
controls 

Number of holl weevils 
taken on two screens 

Treatment 
IHay 12 to Feb., Mar., 
Nov. 15, 

1931 
and Apr. 

1932 

Trimethylamine, 4%___________________________ _ 
Ammonium hydroxide, 4%_____________________ _
Untreated ____________________________________ _ 
Trimethylamine, 2%___________________________ _ 
Ammonium hydroxide. 2% _____________________ _ 
Untreated ___________________________________ _ 
Trimethylamine, 11/3%________________________ _ 
Ammonium hydroxide, 11/3%__________________ _
Untreated____________________________________ _ 
Trimethylamine, 1%___________________________ _ 
Ammonium hydroxide, 1 %_____________________ _ 
Untreated ____________________________________ _ 

366 
479 
382 
li80 
693 
628 
806 
674 
72;9 
414 
4,62 
352 

75 
66 
57 

117 
115 
101 

77 
71 
59 
79 
90 
76 

TABLE 15.-Number of boll weevils taken on screens treated with chemo
tropic attractants, as compared with cotton dew and untreated controls, 
from June 1 to Dec. 31, 1932 

Treatment 	 Number of boll weevils 
taken on three screens 

Trimethylamine, 1/3 of 1%__________________________ _ 1,498
Ammonium hydroxide, 1/3 of 1% ____________________ _ 1,416
Trimethylamine, 1/6 of 1%__________________________ _ 1, 598
Ammonium hydroxide, 1/6 of 1% ____________________ _ 1, 907Cotton dew _______________________________________ _ 1, 653Untreated_________________________________________ _ 

1, 808 

check screens. Evidently these weak concentrations of chemicals 
caused no reaction in the boll weevil, either in the presence or absence 
of growing cotton. 

Summary 

Ecological and attractancy studies on the boll weevil (Anthonomus 
grandis Boh.) were conducted at Tallulah, La., during the period 
1915-1958. Records on winter survival in Spanish moss were made 
from 1916 to 1940 and in ground h'o,sh from 1937 to 1958. Temper
atures below 20° F. were fatal to most of the weevils hibernating in 
Spanish moss. Survival from ground trash was more closely related 
to the number of weevils in the field during May and June. Hiberna
tion cages did not provide a reliable estimate of winter survival. 
High correlations between winter temperatures, weevil survival, 
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• 
TABLE 16.-Boll weelnls collected from screens treated with synthetic 

cotton dew, distilled water, and varying concentrations oj trime!hyl
amine and ammonittm hydroxide, 1933 and 1934 

Number of weevils collected 

Treatm.ent 
June Mar., Apr., Total 
1933 and May 1934 

Trimethylam.ine, %of 1 %__________________ _ 
Distilled water__________ .. _________________ _ 
Ammonium hydroxide, }'6 of 1%_____________ _ 
Distilled water____________________________ _ 
Synthetic cotton dew ______________________ _ 
Dist.iIled water____________________________ _ 
Trimethylamine, ~'a of 1 %__________________ _ 
Distilled water____________________________ _ 
Ammonium hydroxide, }~ of 1%_____________ _
Distilled water____________________________ _ 

8 
9 
o 
1 
7 
4 
o 
1 
o 
1 

5 
2 
9 
6 

15 
10 

6 
11 

5 
10 

13 
11 

9 
7 

22 
14 

6 
12 

5 
11 

Mixturp. of trimethvlamine and ammonium 
hydroxide-~ of 1"% of each______________ _ 

Distilled water____________________________ _ 
Trimethylamine, %of 1 %__________________ _ 
Distilled water____________________________ _ 
Ammonium hydroxide, %of 1%_____________ _ 
Distilled water____________________________ _ 

1 
1 
8 
3 
2 
5 

26 
23 
10 
41 
32 
27 

27 
24 
18 
44 
34 
32 

Mixture oi trimethylamine and ammonium 
hydroxide-j'a of i"% of each______________ _ 

Di"tU!ed water________ . ___________ . _______ _ 
6 
5 

10 
5 

16 
10 

summer rainfall, and cotton yields were found. The insect was more 
toleran t to calcium arsenate late in the season than earlier. LongeYity 
records of 690 overwintered weevils during the period 1934-58 show 
that some live longer than 383 days. Flight screen studies showed 
that 8-mesh hardware cloth, coated with a mixtme of tanglefoot plus 
37X percent of castor oil, on a stationary wooden frame, the bottom 
of which was 3 feet from the ground, provided a satisfactory method 
for collecting the boll weevil and other insects in fught. Screen direc
tion had little effect on the total number of insects caught. Studies 
with revolving screens, which at all times faced the wind, showed 
that more boll weevils were takrll 011 the leeward side. A gn'(1,ter 
number of insects WitS taken on screens 3 feet aboye the ground than 
at higher altitudes. Boll weevils became active during the hibcl'11a
tion period and took to flight when the temperature reached or ex
ceeded 62° F. Ohemotropic studies of trimethylamine and am
monium hydroxide on flight screens indicfl,ted that these chemicals 
had some attraction for the boll weevil in the absence of cotton. 
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