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FOREWORD 

In 19.21, t he European corn borer first made its appearance in 1Iich
igan; a few of the larvae were found in some township~ o? the eas te.rn 
side of Monroe County. By the spring of 19:27, 20 MIchIgan counties 
were under federal quarantine to check the spread of this pest. T,,'o 
years later the corn borer had been found in so many Michigan coun
ties, some evcn having been found in the Upper Peninsula, that th e 
entire state was placed under federal quarantine and strict r egulations 
are now in effect in an cndeavor to prevent the long distance spread 
of this insect. 

The potential destructiveness of the European corn borer was dem
onstrated in Canada but a few miles from Michigan's leading corn 
gro'wing counties in 1925, 1926, and 1927, \\Then almost the entire corn 
crop of Kent and Essex Counties, Ontario, v:as ruined ~y bore ~' att~ck. 
No such widespread destruction has, as yet, been experIenced m MICh
igan, but the infestation in l\![ichigan, with the possible exception of 
one or two localities, has steadily increased. In fact, some farmer s 
in Monroe and Lenawee Counties estimated 1929 corn losses due to the 
ravages of the borer at from 50 to 70 per cent. of the ~rop. . 

In an endeavor to find out more about thIs new mvader and wIth 
the hope of developing more effective means of checking the loss es 
which it causes, the State Board of Agriculture in 1926 leased land 
near the city of Monroe and established there a branch of the l\![ich
igan Experiment Station at which all efforts were to be devoted to a 
studv of corn borer problems . 

For one season. the work was carried on through the co-operatiye 
effo rt s of the Michigan State College and the Bureau of Entomology 
of the United States Department of Agriculture. Subsequently the 
Bureau of Entomology transferred its activities to the city of ~Io~1roe 
and the entomological work at the station operated by the l'vIlchlgan 
State College was all conducted by the ~epartmen.t of Ento.mology 
of the latter institution. ]"'he work of se ttmg up thIs sub- statIOn and 
getting its projects organized was done under the direction of J. F. 
Cox dean of ao-riculture, l\![ichigan State College, who ha s deyoted 
mu;h effort to the corn borer problem . The investigations which hayc 
been carried on thus far are r eported in this publication by A. R. 
Marston of the Farm Crops Section. Superintendent of the corn horer 
sub-stat ion. and C. B. Dibble of the Entomological Section. 

R . H. PETTIT, 
Professor of Entomology. 

H. C. RATHER, 
Professor of Farm Crops . 
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Agronomic Investigations at the Michigan State 
College Corn Borer Experiment Station 

1926-1929 

A. R. MARSTOK 

Corn Planted at Nonnal Time for Planting Gives Best Results When 
Corn Borer Infestation is Moderate 

Though experiments on time of planting corn at this station have 
shown that lat e planting has a tendency to Im'\'er corn borer infestation, 
the advantage of this decrease in infestation is more than offset by 
the decrease in yield due to late planting under infestation conditions 
such as have been experienced at IVIonroe thus far. 

In an experiment to determine the best time to plant corn under 
corn borer conditions, 19 variet ies of dent, flint, sweet, and pop corn 
were planted four different times at intervals of tvvo weeks through
out the planting season. Four plantings were made at each different 
planting date. The various varieties tested were planted in 19 hill plots 
three rows w ide, checks of the Duncan variety being planted every 
four th plot, giving opportunity to correct for any variation in soil that 
might be found throughout the field. Plant records were kept on all 
varieties throughout the growing season, and as soon as the various 
varieties showed 1l1:lturity they were harvested for y ield records and 
samples were dissected in order to determine the number of borers 
and the percentage of corn borer infested stalks in each plot. T hi s 
experiment has been conducted for the past four years and the results 
are found in the fo llowing tables . 

Tables 3 and 4 show the result s of va ri eties sent to this station to 
be tested under corn borer conditions. These tests were not conducted 
on any variety for more than two years. so no conclusions were drawn, 
however, these arc published for the interest of the grmvers. 

Relation of Corn Borer Infestation to Time of Planting 

Corn planted later than normal planting season showed a marked 
decrease in corn borer infestat ion . The records given in Tables 1 
and 2, show that a reduction of approximately 30 per cent in the total 
number of stalks infested with corn borers occurred when corn \yas 
planted May 25, rather than May 12, or earlier. It is important to note 
that all dent variet ies considered as suitable for the Monroe localit\", 
except Clement's \;\Thite Cap, yie lded as well planted May 25, as they 
did planted May 12. \ ;\Tith these same varieties, the IVlay 25th plant
ings also matured with safety. 



Table No. I.- Time of planting test. 

Comparison of yield, number corn borers per 100 plants and percentage corn borer infested plants. Average results for four year 
period, 1926, 1921, 1928, 1929. 
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DENT CORN 
C lemen ts White C ap . 80 42 41. 1 77 .53 .56 8 1.5 16 49 8 2 .5 36. ;j 
Polar D ent .. .......... . 90 .')3 43 . 0 76 .52 41. 6 8 1.') 40 . 2 4 31. 7 
M . A . C . Yellow Dent .. R6 ;'iR 39 3 64 4R 44 . . ') 13 19 46 :~ 4 34 8 
D u ncan ....... ............ . 61 4·1 40 2 -Hi 48 44 .8 12 ] 6 42 4 4 32 9 
Wisconsin Cold Resist G . G .. 08 .59 :31 7 69 4;) 443 10 12 39 4 ;) 4 33 7 

*Gold en G low (P . A. Smith). 130 54 33.0 82 60 40 . .5 16 16 37 .8 3 3 29 2 
Rustlers Whi te Den t . . . ... 

:'1 
.5 6 43 31.6 4.1 41 39 . 3 16 18 32 . 0 3 6 27 . 1 

I sbell 's First C hoice . . 7S 44 290 ;':3 47 36 . 0 1:3 J 3 :33 9 2 4 29 3 
Wisconsin No. 2.5 ... . .... 142 60 2.') . 0 83 .'12 32 . 4 ]8 17 20 7 1 6 27 . 3 
Nor t h western R ed D e n t . 86 ;'i.') 24 8 73 ;,2 204 22 24 24 . 9 1 ;) 2:3. 4 .. 

*M ichigan Yellow D ent . 74 :"iR 1R 4 6.5 .,)3 28 . 9 8 11 3 1 . :3 2 2 27 . 3 
Red Cob Ensilage ..... . . ... 70 44 39 8 38 :30 4.1 .7 R t.'; 46 . 3 1 4 31 . ;, 

*Gridley (Ill. Yellow Dent ) .. .50 40 46 . .5 48 42 ;).') . 4 10 42 . 7 2 2 27 8 

F LI NT CORN 
*Eigh t Rowed Flin t . . .. 7 9 60 27 . 4 77 48 20 . 8 14 14 26 0 :3 2 2.5 4 
King Phillip Flint .... 77 .51 22 0 42 41 21.4 7 14 2.5 . 0 3 4 21.'1 

SWEET CORN 
Country Gentleman . 38 :37 6 0 48 3.') 7 8 1 .'i 7 . 4 0 1 8 . 6 
Crosb y . ..... . ..... . 78 44 7 . 1 74 :38 6 7 16 ]2 6 . 0 2 4 6 . 3 
Golden Bantam . ... 5.5 28 5 . 2 78 36 7 . 8 1.'i 13 . 0 1 2 5 . 0 

POP CORN 
37

1 
Michigan Hulless Pop Corn ....... 36 18 . 0 30 I 30 I 19 8 I 21 16 22 . 3 I 2 16 8 

*Tested for years 1927, 1928 and 1929 only. 
First Planting- Apr il 28th, 1926, 1927, 1928 a,nd May 8th, 1929 . 
Second Planting- May 12th, 1926, 1927 , 1928 ami May 20th, 1020 
T h ird Planting- May 25th, 1926, 1927, 1028 and June 4th, 1029. 
Fourth Planting- J llne gth, 1026, 1927 , 1928 and .June 18th, 1020. 
Note- Above varieties are not listed in order of yield. 

Table No. 2.- Time of planting test . 

Comparison of yield, moisture per cent at harvest and number of days of growth to maturity. Average results for four year 
period, 1926, 1927, 1928, 1929. 
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Table No. 2.- Time of planting test. 

Comparison of yield, moisture per cent at harvest and number of days of growth to maturity. Average results for four year 

period, 1926, 1927, 1928, 1929. 
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DENT C ORN 
C lements White Cap . 134 43 .8 41. 1 
Polar Dent . . . .... . . . . . .. 138 4n . 9 43 0 
M . A . C . Yellow Dent ... . 137 46 .8 39 . 3 
Duncan ..... . . . ....... . . . . 139 41. 3 40 2 
vVi sconsin Cold R esis t G . G 137 46 . 3 31.7 

*Golden Glow (P . A . Smith ). 133 46 . 3 33 9 
Rus tlers White D ent .. . 133 4.5 . 6 31.6 
I sbell' s First Choice. 138 42 .7 29 9 
Wisconsin No . 2.'5 . ...... 129 46 . 5 259 
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*Michigan Yellow D ent . 130 44 .2 18.4 
R eel C ob Ensilage . .... 148 56 . 7 39 . 8 

*Grielley (Ill. Yellow Dent ). 147 49 .8 46 . 5 

FLINT CORN 
*Eight Rowed Flint . .... . . 131 45 . 9 27 .4 
King Phillip Flint . 132 43 .7 22 0 

SWEET CORN 
Country Gentlema n . 121 83 . 6 6 0 
C rosby ....... . . .. . . 119 77.9 7 . 1 
Golden Bantam . .. . 121 74 . 4 5 2 

POP C ORN 18 . 0 I Michigan Hulless Pop C orn . 139 40 2 

*T ested for years 1927 , 1928 a nd 1929 only. 
F irs t Planting- April 28th , 1926 , 1927 , 1928 and M ay 8th, 1929. 
Second Plant ing- :'IIay 12th, 1926, 1927 , 1928 and May 20th , 1929. 
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Third Planting-May 2.'5th, 1926 , 1927 , 1928 and June 4th , 1929. 
Fourth Planting- June 9th , 1926 , 1927, 1928 and June 18 th , 1929 . 
Not.e-Above varieties are not listed in order of y ield . 
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Table No. 3.- Time of planting test. 
Comparison of y ie ld , n umber corn borers per 100 p lants, and percentage corn bore r infested plants. Average results for one 

to two year test. 
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Second P lantmg- M ay 12th , 1926. 1927 , 1928 , l\'I a,y 20t h . 1920. 
Third P la n ting-1Vl ay 25th , 1926, 1927, 1928 , June 4th , 1029. 
Fourth Planting- June 9th, 1926, 1927, 1928, .Tune 18th , 1020. 
Note-Above variet ies a re not listed in o rder of yield . 
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Table No.4-T ime o f planting test. 
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Comparison of yield , moisture per cent at harves t and n umber o f days growth to maturity . Average results for one to two 
y ear te st. . 
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T able No. 4- Time of planting test. 
Comparison o f yie ld, m o isture per cent a t harvest and number of day s growth to maturity. A verage results for one to two 
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DE N T C ORN 
Special G olden Glow . . . ... 1926 141 46 . 0 
Laughlin Yellow D ent •. .. . 1926 141 43 .. ') 
Luce's F avorite ... .. . . ... 1926 1.'50 48 . 0 
Funk'S C ross ..... . ..... .. . 1928-29 144 59 . 2 

C la rage . . . ........ . . 1928- 29 135 50 4 

:\l inn. Ko . 13 . . .. . . 1928-29 131 46.fl 
Ynlk 's Y ellow D ent, . 1929 129 44 R 

F erden' s Yellow D ent ... 1929 12-1 41 .4 

P errines Y ellow D ent ... . 1929 127 48 . 1 

FLINT C OR:\, 
Smut Nose Fl int . 1926 13.5 47 . 6 

S WEET C OR:\, 
E arliest of All . 1927 118 74 .5 

F irs t Planting-Apr il 28th , 1926, 1927 , 1928, l\I ay 8th , 1929 . 
Second Plant ing- M ay 12 t h , 1926 , 1927, 1928 , May 20th . 1929 . 
Third Pla nting-May 25th , 1926 , 1927 , 1928, June 4th. 1929 . 
Fourth Pla nting-June 9t h , 1926, 1.927, 1928, June 18t h, 1929 . 
N ote-Above vari eties a r e not listed in order of y ield . 
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P lantings later than l\lIay 25, experienced another marked reduction 
in infestation but these later plantings, June 9, also suffer ed a severe 
loss in yield and many of the varieties did not mature properly. 

Real ea rly planting, April 28, proved disadvantageous to a ll dent 
varieties except Polar Dent, a frost resistant corn bred by J. R. Duncan 
of the 11ichigan Experiment Station at East Lansing. Polar dent 
yielded \vell at all planting dates from April 28 to NIay 25. However, 
Clement's White Cap, bred in Monroe County by Paul Clement of 
Britton, was the highest y ielding variety in the experiment . 

Other dependable varieties for this locality, as shown by their y ield s 
in these tests, are M. A. C. Yellow Dent, Duncan, and Golden Glow. 
The Gridley corn, an Illin ois variety, y ielded well but did not mature 
except in the case of the real early plantings. 

Fig. I.- Counting corn borer s and taking yi eld on corn plat s. 

Very early corn, such as vVisconsin No. 25 , N orth"western Red Dent, 
Eight-rowed Flint, and King Philip Flint, were not materially affected 
by time of planting at Monroe so far as y ield is concerned. However , 
their yield was way below that of Clement's White Cap, M . A. C. Yel
low Dent, and other varieties adapted to Southern Michigan and they 
have no place in thi s part of the State except w h en June plantings are 
a necessity or where yield may be sacrificed for maturity to provide 
for early hogging off operations. 

This experim ent was conducted for the purpose of finding the best 
time to plant corn unde r corn borer cond itions, but other inter est ing 
r esults showed up. For example, it was fou nd that earli er si lking corn 
var ieties were likely to have a heavier corn borer infestation.* The se 
ea rly silking variet ies also gave lo\ver yields of corn to the acre than 
did the better adapted though moderately later corn s. vVhen a ll dent 

* Correlation - .654 ± .097 showing the fewer days from planting to 50 % silk the 
higher the percentage of infestation . 

r 
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tion w hen planted at th e di 
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The lessons to be learned 
real importance. This wor 
from lVlay 12 t o May 25 is 
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varietie used in thi , exper iment were compared for yie ld and infes ta 
tion when planted at the different dates, there was indication that the 
higher yielding varieties 0 f co rn were inclined to carry a lower horer 
infestation. This tendency is illustrated in the chart on this page. 

The lessons to be learned fr om these exper iments may prove to be of 
real importance. This work points out that a planting t ime ranging 
from May 12 to May 25 is mo t desirahle for Southeastern Michigan, 

(lKJr RANTING 

l 

~~-~zf2s=A 
X(ONO f'tAIt'IIN6 

Cs-----------------~// 
___ ___ /---><J ~ sz 

THIRD PUNTINfl 

rtlUfTH fWlflNG 

:==--~---- -- -----
YIflQW,WNlfA<lf( .• ----

Cl:IIi'I>6OIIE1f1IllrJ1A11CN -

Fig. 2.- Compari 'on of yie ld and corn borer infestation whcll Cor ll va rieti es 
were planted a t different ti1l1es. 

with plantings toward the latter part of this period likely to uffer 
somewhat less from corn borer attack than those made earlier. 

Though plantings during the second week in June have greatly re
duced corn borer infestation, these late plantings as a means of corn 
borer control under present conditions of infestation have proved im 
practical and have re sulted in materiall y lower rie lc1 s o[ immature 
corn . 
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Do Corn Borer Moths Prefer to Lay Their Eggs on the Highest Corn 

In co njun ct ion w ith th e exp e rim ent s t o determin e the effect of the 
time o f plantin g, seve r a l different type s 0 1 co rn ,\ e r e p lanted in small 
plots s ix feet sCjua re. J\ sc r ee n ed cage was p laced over th e plots and 
co rn bo r e r moth s \\·<..: r e lib erat ed in th e cages. J\ s imilar plo t was left 
un cove r ed as a check. J\ s eac h 01 the se plot s conta in ed th e same 
va ri e ty of corn plant ed at lour cli rfcr e n t dat es, t h e co rn bo r e r moth s 
h ad opportunit y to choose the co rn in any s tage of g r owth which they 
mi g h t prefer. ; \11 plant s in a ll 01 th e pl o t s were oh se rved claily during 
th e moth Di g ht season , a nd , ,'.'h ell the co rn wa s matur e, all co rn bore rs 
ill the plants w e re count ed. Thi s exper im ent was ca rri ed o n by VV. F' 
J<us sow, an agr icultllr :ll st ud ent at th e lVfi chi gan S tate Co llege. 

Table No. 5.-Preference for date of planting. Total of both caged and open planting. 

No. Corn Corn 
Pl anting-

No. ('orn 
I \on" r I·;gg 

JI1 iLsses 
Ii orer Ko rer SlIrv i val 
Eggs Poplliation. * 

--- ----- ---------- -1---- - ---- - ------1-----

I·'i rst. .. . ... . . 
NecolHl .. . .. . 
Tid rd . . . . . 
I·'ollrtll . . .. . .. . 

M;L.Y 1, 1!l 2R . 
M;LY I .') , ·ln2R .. 
M;L.Y 2!l , 1!l2k . 
.Illi te 12, I \) 2il . . 

40 
:20 
II 
() 

740 
;j lfi 
22il 

() 

*!\ I; r p-a L I~ r 1l llln lJ l ~ r of lJo ;'ers lhal eggs is rO:llll l ill SOllie r"sp;:; dll e 10 llli g miion. 

Total N lllliber Egg l\f asses . 
To t,, 1 N Illll ber E ggs .. . ....... . ...... . 
Average I':gg lVI lLss O pen Pl a ll ti ll g .. . .. . 
i\ VI'l';LgI" I·;gg J'!<LssJ; lw,,"d PI ,, "! i ll g .. . 

71 
] , 4 ~H 
I 2.7 I~:ggs 
2:\.4 I';ggs 

207 
Infi 
14 L 

(in 

27 . 9 % 
37 . 9% 
fiI .n % 
o % 

By s tudying th e I()r ego in g tahle s, it is ev id ent that the co rn horer 
lIloth is a ttra ct ed t() the ea rli est p lanted co rn , w ithin a given variety, 
co nsequent ly to th e talle st co rn of that vari et y . vVhethe r o r not this 
aH racti o n is due to t h e g r e;1 t e r hei g ht a nd v igo r that th e ea rli e r planted 
co rn ha s a ttain ed , t() an ar011l ;1 g iven o f( hy the co rn planted early, o r 
to SC >1n e othn cha racters has n ()t yet bee n lea rn ed . It is quite evident 

Table No. 6.- Corn borer survival. Total of all dates of planting. 

OPKN I'LANT I NC CAe: 1·; 1) PLA NTTNG 

Varidy 

Egg;;; Horr rs* RIlr vil'al l ~ggs l1o rer s* RllTvival 

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

D F;NT CO R N 
DUllcan ....... 0 IJ. 0 7<. 1 :37 47 34.3 % 

FLIN T C OR ! 
lVI<1i ze Amargo . 0 2 0 % 0 1 0 % 
Longfellovv ... .')0 :Hi 72 . 0 % tj.~O 22 1 .')13 % 
Argentine ... 17 :{ 17 . n ';!" 42 10 2B . 7 % 

RWI'~ ET CO H N 
Cold en Ih n ta lli . 1:\ :n 0 rJ" 1(i(i 7.') 45 . 1 % 

POP C ORN 
MidI. Hull e;;s Pop . .. .. . . :~2 If, .')0 'It 177 4.') 25 . 4 % 

* A g r f'a t cr n llllll H' I' of I, ol'< '!'s li mn I'ggs is f'O lll ld ill S O IIi C casps dil l' to lllig mliol i. 

I NV ESTIGi\TIONS UF 

that the borers are able tu 
co rn as o n the ea rl y planted 

'fabl e 6, s hows ther e is 
:Michigan va ri et ies a ile! ty p< 
corn bo rer infes tation but t 
shows r epel lan t cha racter is 
numbe r s on th e cage st ru ct 
A m a rgo wa s plant ed in a ca~ 

Increased Breakage ~ 
Corn 

Corn left s tandin g afte r 
[rom the E uropean Corll ] 
were exp e ri encee! at l\TO IH ()( 
harvested at maturity. The 

Fig. 3.-Tcsting corn borer at 
open a ll ( 

indicat ed that the r e \\'as g re 
harv est in g wa s delay ecl , du( 
bor er. Premature harv es tin 
prove practi ca l s inc e this p 
\\' e ll b e expec t ed . N<J illlpor 
th e co rn \Vas p e r1llitt ecl to : 
hut th e brea l~age ill stal ks 
handl ing th e co rn . 

In th e exp erim ent to dele 
Oil corn h o r e r dam age. co rn 
1927, plots which \\'e re 16 hil 
\\'e r e us ed; bu t , in 1928 and 
an area two r ow s wiel e and 
at th e sa m e elate as a chec k 

Conc1 iti o n so t til e e xperi III 
th e inf es tation was li g hL pr 
lL sed was planted Jun e 1 ill 
light infes tati on, J1() iJr ('a ka ~ 
eve r, in 1928, an ca rly plaut: 
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that the borers are able to sur vive cqua ll y as \\ e ll ()n th e late pla n ted 
co rn as on th e ea rly plant ed co rn a fter t he eg)2;S h ave nnce been la id . 

Table 6, s hows th er e is po ss ihl y a hos t prefere nce. Th e co mm OJ1 
M ichi gan va ri e ti es a nd types of co rn are ahout e( IU al ly suscept ible t o 
corn bo r e r infes tatio n but th e So uth 1\111 e ri can ::\1a ize }\Illargo va ri e t y 
sh ow s r epe l1 an t character is tic s. Co rn hu r er eggs \\ 'c r e la id in large 
numbers o n th e cage st ructur e rather than ()n th e plan ts wh er e Mai ze 
Amargo was plant ed jn a cage a nd an atte lllp t mad e t() forc e jn f es tation. 

Increased Breakage Adds to Corn Borer Difficulties When 
Corn Harvest Is Delayed 

Corn left s tanding aftc r i t ha s m at ured w ill s llirer mor e damage 
f rom th e E uropean Co r n B()rer under in fe stat ion cond itioll s such as 
w er e exp e ri e nced at lVtonroe durin g ] 9.27, 1928, and ] 9.29 than wi ll co rn 
harves ted at maturity. Th e t es t s in w h ich thi s cO l1 clition was ev ic1 e n t 

F ig . 3.-Tes t ill g corn bo r er attack (l ll C(l rn ill cliffere nt s tages of matu r it y 111 

ope ll a nd und er caged CO llcliti o ns. 

inclicated that ther e ,, 'as ) .. Jeater h reakage ()f c()rn hcl()w th e ca r , " ,hen 
harv es ting was d e lay ed . du e t()\\ea k e nin g ()f th e s talk s hy t h e cu rn 
horer. Prem at ur e har ves tin g fllrth e r to ()ve rC01ll e s ll ch losses did Ilot 
prove practical s ince t hi s practice g r ea tl y red uced t h e y ie ld. as 11lay 
,,'e ll b e exp ected. No import a n t i(I SSeS in yie ld of g r a in res ult ed ",hell 
the co rn was p ermitt ed to sta ll<1 uncut for SO ll1 e tim e aft e r 1l1aturity . 
hut th e breakage in s t a lk s did cause co n siderabl e incunv enience in 
handlin g th e co rn . 

In the exp e rim ent t(l dete rmin e th e innu e nc e o f t h e tim e o[ harvest 
Oil corn bo r e r da m age , corn was harve s t ed at fiv e difT e r en t dat es. In 
1927, p lot s which w e r e 1() hill s lo ng and fo ur r () \\' s \\ 'i de \\ith no check s 
w e r e u sed; but, in ] 928 a nd ] 9.29. t h e ()-~ hill s in each plot ca1l1 C frOlll 
an area two r o \\' s w iel e a nd 3.2 hill s long' and eve r y ot he r pl ot \\ 'a s cut 
at the sam e elat e as a check o n in fes tation , cla111agc, and y ie ld . 

Condit io ns o f th e e." pc rim cn t var ied e;lch sea so n , 'In 19.27 a nd 19.2C). 

th e infestat ion was li g ht . proha hl y du e to lat e plantin g s in ce t he c() r n 
used was plant ed Jun e 1 in 19.27 a n(1 l\ lay 3 1 in 192<). I ~ccall sc of thi s 
light infestat ioJl, 1l() hrcakagT rt'C() nl s w c re ta k e n t h ese ),e <lr s. H ow 
ever, in 1928, an early plantin g, .l\1.ay 1, was ll sed and th e plut s in thi s 
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season had well ove r 100 borer s per 100 s ta lk s and breakage due to 
the work of the bore r was important. 

T he increase in th is breakage of co rn sta lk . below the ear in 1928 
directly caused by the co rn bo r er is hown in T able 7. 

Table No. 7.- Showing increase in percentage of stalks broken below the ear by the 
European corn borer when harvest was delayed beyond maturity. 

Date o f IT arv es t 

A ugust s . .. .. .... .... ... . .. .. .. .. .. . 
Rep temb er 14 . . . .. .. . . .. . 
September 28 (Check) . . . .... . 
Oct ober 15 . . . .... .. . . . . . . . . . 

Per Cent Stalks brokr.n 
below ear by b orer 

D uncan 
Corn 

8 . 8 % 
7 . 3 % 
9 . 8 % 

12 .. '5 % 

Golden 
Glow 
Corn 

12 .0 % 
11 . 5 % 
1.'5 . 1 % 
25 . 5 % 

Breakage of s t alks below t he ca r was no t sig nificantly different in 
corn cut Septemb er 14 a nd in tha t cut in Aug ust . Much of th e early 
work of the bor er is in the top of the plant a nd, while there w er e 
mor e brok en t assels in September th an in August , breakage below the 
ea r did no t increase m ateri ally until lat er. I n the case o f both va ri eties, 
there is a st eady increase in s t alk breakage caused by the corn bor er 
a ft er Sept ember 14, t hi s br eak age was g rea t er in the lighter stalked 
Golden Glow cor n. T he Golden Glow corn was dow n t o 32.7 per cent 
moisture September 14, w hile the Dunca n was 110t that m ature for 
another t wo week s. 

From t he st andpoint of yield of g rain, it is usually des irable t o allow 
corn to st and until quit e mature. Sever e fros t , o r the u se of cor n fo r 
silage purposes, would, of course, a lter the case. During a ll three 
year s of thi s experimen t , the r e we r e m ore bush els of so und co rn per 

\ 

Fig. 4.-Corn borer infested corn field, Monroe County, 1929. 

LNVEST 1(;AT IO NS OF C 

acre p roduced when th e co rn 
\\ ere ri pe by mid- September 
\\·a s aga in ·well dO\vn in 1110 
c()n ta inin g 46 per cent 111 0is 1 

unt il early October and Dun 
lll ent s may be a mpli fied fur tJ
show th e y ield and moisturE 
da t es a nd a lso th e co rn bore 

C utting 

I"irl't C lltt i ng- . 
Sf,(' ond C ll t tin g- . . 
Thin l ( :u ttin g . . . 
FOl l rtlt C utting .. 
Fif th Cutting . 

First C ll tti ng . 
Second C utti ng- . . 
Third C utting .. . . 
Fourt lJ Cut ting . . 
I"ifth Cu tting ... 

Time 

T able No . 8.- . 

Sept. 20 . 1\127 
Rept .. 27. 1\127 .. 
Oct . 11 . 1\127 . 
Oct . 24, 1 rJ27 .. 
N ov . 2:3. HJ27 .. 

Pep t. 20 , 1\1 27 . 
Sep t. 27, 1 rJ27 .. 
Oct. 11 . 1927 
Oct. 24 , HJ27 
Nov . 25, 1927 . . 

D 
n 
D 
D 
D 

*This indica t.es p er cent of plants in wb 
horer s w er e f ound. 

Table No. 9.- ) 

l);,(e 

I"irst C u tti ng. . . Aug. R. 1 f) 28 D I 
Second C u t tll1g. Rep t . 14 , 1928 D I 
Third Cutting. . Oc t . 1.') , lrJ2R D I 
1"Olifth C ut t ing. . . . . Apr. 22, 1 rJ29 D I 
C heck (A ver age) . . . . Sept . 28 , 1928 D I 

First C uttinli . . .. .. . 
Seeond C utting . . . 
T l lird C l l tting . .. . . . 
1,'ouI'Lh C u tting .... . 
C heek (A verage) ... . 

Aug. 8 , I92R a( 
Sept. 14 , 1 rJ2R a( 
Oct . 15 , 1928 a( 
Apr. 22 , 1929 a( 
Sept . 28 , 1928 a( 
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acre produced ~\\'h('n t.he corn was a llowed to r ipe n full y. Bo th varie ties 
\\ 'C' re ripe by mid-September in 1927. In] 928, the Golden Glow co rn 
\\'as aga in well down in mo isture by t hi s da t e w ith t he D uncan st il l 
containing 46 per cent moistu re . In 1929, Golden Glow was not safe 
unt il early Octobcr and Duncan until nea rly Novembe r. T hese st at e
m ent. s may be amplified fu r ther by a study of Tables 8, 9, and 10 w hich 
show the y icld and moisture con t ent of corn a t th e di ffere nt harvest 
dates and also the corn horer in festat ion. 

Time of Harvest Tests 

Table No. 8.- Average of two cuttings- 1927. 

No. Corn Moisture Yield Bu . 
Per Cent Market-

(' 11 t.t in g l) ,Lt e Va rie ty Borers Infesta- Content able Corn Per 100 at 
P lants tion* Harvest at 14 % 

Moisture 

-----

I"in:;t CIIUing-. Sept. 20, I rl27 ... Duncan . 1 !5 32.2% ~0 . 2 
f)P,(,01111 C llttin g- .. Sept . 27, 1927 .. Duncan 27 4.'> 29 . 8 % 46 . ;; 
Third ( 'll ft.ing- ... Oc t.. 11 , 1927 .. D uncan .. 10 24 30 . 3 % 47 . 1 
I"ollrtlt C lltting ... Oc t . 24, ] 927 . D ll ncan ...... 24 24 27 . . 5% 4.5 . rl 
["iftll C lltting- .... Nov. 2.), 1027 . . Duncan ...... 11 26 24 . 8 % !53 . 0 

-----

Fi rst. C llt ti ng ..... Pept. 20, ]027 . . GolrlenGlow . ]6 16 30.6% 30 . 2 
f)ccond C utting .. Sept . 27,1927 . Gold e n Glow . . :~2 ;).') 324% 4.') . ;; 
Third C utting .... Oct. 11. 1927 Golden Glow . [.') 27 20 . 5 % 47 . ;; 
Fourth C utting .. Oct. 24, 1027 .. Golden Glow. 2:3 36 26 . 8 % 46 . R 
I"if th C u tt ing .. . Nov. 2.5, 1027 . Golden Glow . . ~~8 3.5 28 . 4 % 50 . 1 

*This indicates per cent of plants in which the borer heLd evidently worl<ed though in some cases no 
horers were found. 

Table No. 9.- A verage of two cuttings-1928. 

No. Corn Moisture Yield Bu. 
Borers Per cellt Content Market-

C ll tting- f)a.t e Varie ty Per 100 Infesta- at Har- able Corn 
Plants tion vest at 14 % 

Moisture 

-- ---- -- --

I"irs t C lltting . . .. Aug. S, 102R Duncan . . .. . . 104 !56 46 . 2 % 45 . n 
Second C uttl11g' ... Rept . 14 ,1928 Duncan . . .. . . 170 R2 46 . 9 % :38 . 2 
Third C llttil1g . ..... Oct. L."i,192S Duncan .... . . 114 84 21 .4 % ;;8 . 2 
Fourth Cutting .... Apr. 22, 1929 Duncan ...... 27 72 18.0 % .')4 . 6 
C lleck (A verage) .... Sep t . 28,1028 Duncan . . . . . . 111 77 40 .4 % 53.3 

---------

I"irs t Cut t in~ ..... Aug. 8, 1928 Golden Glow . . 184 84 40 . 0 % 40 . 3 
Secol1d C ut t ing ... Sept. ]4 , 1 rl 2R Golden Glow .. 124 90 :32 . 7 % 44 .8 
Third C lltting . ..... Oct. 1.'5, 192R Golden G low . 17.') 8 6 26.6 % :38 . 6 
I"ou rLll C ll tting .... . Apr . 22 , 1929 Golden G low .. 4.') 67 17 .4 % 46 . 2 
( :heck (Average) .... Sept . 28 , 1028 Golden Glow .. 142 80 31 .7 % 46 .2 



( ' I I I lin g-

I "irs ~ Cllt.ling 
8eco lLd ClIltillg . ... 
T llird C ll lt ing ... 
I"omth C: l llt i n .~ .. 
I" ifth Cl l t tillg .... 
( ;hcck ( /\ vcragc). 

- --------

I"irst Cl l t ting . ...... 
~(' r o ll d Cutting' . .... 
T ili rd C IILt.iIlg' ... 
I"oll rtll C ll ttillg .. 
F i fth Cl l tting . ... 
( ' llcek ( A vcr;Lgc) . 
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Tab!e No. l O.-Average of t wo cuttings- 1929. 

Dal r 

~rpl. 20, I (1~0 
Oct . :i, ID20 
N o v. : ) , 1020 
~o v. :n , ID2D 
1)('(' . f) , 1 D2D 
Oc t. 3 , 10Zn 

-------

Sept.. 20 , 1020 
Oct. :l , 1020 
No v. .'), ] n2n 
Nov. 2:~ , 1020 
J)pc. fl , ]020 
0('[. . ;3, t DZ0 

\ ' ;Lrirt .Y 

D ll ne-;Ln . 
D ime-an ... 
IJIII1 e-an ... 
D Ulle-an. 
D II Ile-an . 
D Ulle-ail . 

c: old en Glow . 
C:o ld cnG low .. 
Golden Glow .. 
Goldrll C:low . 
c: o ld cn c: lolV .. 
C:O] r1 C: 1I (: lolV . 

No. Corll 
/l o rrrs 

I'rr 100 
P la n ts 

12 
] 2 
]4 

JO 
]0 
a 

12 
4 

JR 
R 

I (i 
12 

P CI' e-C II ~ 
I n frs t a.

lion 

J2 
14 
2(i 
18 

8 
]3 

JO 
6 

26 
If) 
14 
14 

M oisture 
Co n tent 
at H ll, [' -

ve"t 

740 % 
.')0 . 5 % 
2.') . 6 % 
30 . 9 % 
28 . 0 % 
18 . .') % 

fiR .O% 
4 1.2 % 
:{::I . 7 % 
40 . .') % 
22 . 7 % 
42 . 8 % 

Yi eld Bu . 
Market 

ab l .e Corll 
at 14 % 
Mo i s~ u re 

14 . :~ 
:).', .8 
38 . 9 
30 . 9 
27 . 3 
32 . 0 

to 4 
20 (i 
27 2 
20 7 
23 4 
28 . 1 

The reslllt s of th is e:o;:pcri l1l cn l e mph as ize the impo rt a nce of g ro w1l1g 
a va ri ety or corn t hat ~\V ill mat ur e in good sea. o n so th at, unde r con 
d it ions o[ h eavy inies tat ion , it m ay b e h a rvested reaso n a bl y ea rly be
fore ser i()us breakage o[ the s t a lk s oTeat ly adds to t he inco nve ni ence 
or h a nd ling th e crop. 

F ig . 5.- 1,0 \\' c uttin g attachlllc n ts f(lr CO ril h illd ers leave very fe\V borers 111 

th e short s t ubbl '. 

INVESTTC ;\ T [ ()N~ ()F C 

Rate a 

Corn w a s plant <:' d by hil1 il 
p a r t icular r a t e of p la nlin g 1\ ( 

T h e fo ll ow ing rat es we re ll ~ 
3;;:; , 7, 1+, 21 and 42 inches \\. 
co rn \Vh ich w as p lant ed \\i t 
1+, 2 1 a nd 42 in ch es a pa r t al 
s ix k e r n els p er hill were pL 
apa r t . H es lll t s ove r a pe rio( 
n o t s how an y illlj)orl a nt c1 i ff ( 

Cutting C() 

Th e nt1 1ll 1Jer or E uropea n CI 

r educed w h en co r n is cut 10\ 

an experim e n t conduct ed at 
pe r i()d of t h ree years. 

Th e co rn was cut w it h a I 

pro j ect , w he r e th e sa lll e va l' 
d a t es, j\pril 28th , May ] 2t h, 
p la nti n g in cl udecl 20 va ri eLi 
ch eck eve r y fo urth p lot. Tl 
se t a t the fo llowing heig ht s: 
The r e m a inin g s t ubb le 'was c' 
number of bor er. we re r ecu r 
11. 

F o r vario ll s r ea so ns t he co 
t h e exact h e ig ht p la nn ed. T 
t h e fi e ld was d e l ermin ed by 
in th e fo ur resp ect ive cl1 tt illf 
h e ig h t a t w h ich th e ha rves t e 
exam in ed a nd a t ota l or 2,527 

Table No. H .-Numbe r of borer s 
Averag 

H e ight at w li ich m a.cli ine 
wa.s set to Cll t 

G r ound surface .. . .. 
4 inch es. 

]0 inches .......... . 
15 inch es ..... ..... . 

Actual 
~Lvemge 

height of 
stub ble 

left 
(incites) 

2 . !l 
4 .R 

10 . 4 
n . 7 

'Ta b le No . 11 sh Ol\' s t he !1 

b o r e r s left in th e fi e ld I"h en t h 
w hi ch ave raged 2.9 inch es in 
co mpa r ed to G-+7.9 bo rer s ldl 
10.+ in ch s tuhb le, and 1G.20. -1- 1 
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Rate and Spacing of Corn 

Corn was plant ed by hillin g a nd drillin g to dde rllli nc w het her a ny 
pa rti cular rat e o f pl a ntin g wu uld influence the attack o j t he corn borer. 
Th e fol low in g r ates \" e r e u sed in th e drilled co rn: one kernel every 
30 . 7, 14, 21 and 42 inch es with th e rows --1-2 incl1 es a part. J n the hilled 
co rn whi ch was planted w ith three k ern e ls per hill , th e hills wer e 7. 
1-1-, 2 ] and 42 in ches apart and th e rows we r e 42 in ches apart. \lVhen 
s ix k e rn els p er hill were planted , the hill s and HJ\\ ' S we r e R-l- in ch es 
apa r t. H esult s ove r a pe riod of four yea r s, 19.2Cl, 1<).27. 19.2g, 1().29 did 
no t show any importa nt differ enc es in infes ta t iun. 

Cutting Corn at Different Heights 

'Th e nU111b e r of E uro pea n co rn hore r s remainillg ill th e field is grea tl y 
r educed \\·hen cu rn is cut low. Thi s is sub s tantiat ed hy t he result s uL 
an exper im ent co ndu c ted at t he Mu nroe Co rn B()r t r ~tat i () n (lVe r :l 
peri()d of t1lree yea r . . 

Method 

Th e co rll was cu t w ith a co rn har vester in th e "Date o[ Plantin g" 
project, w h er e th e sa 1ll e vari eti es had hee n planted at four d ifferenl 
da t es, A pril 28th , May ] 2th , May 25t h, and J un e 9th . l ~ ach date 0 r 
plantin g in clu ded 20 va ri et ies o f co rn , wi th a standard varie t y as 
ch eck every fo urth p lot. Th e co rn was cut w it h t he co rn hal:>' es tel" 
'e t at the follow ing h e ig ht s: S uriace, 4, 10 a nd] 5 inch es respc~hvcly. 
Th e r emainin g s t ubhl e was diss ec ted and the p r ese nce or abS"[' lice and 
numh er of borer s we r e r eco rd ed. The data taken are S h O\VI1 in Table 
11. 

For various reasons tl1 e co rn hincl er did not always leave s tub hle ():
th e exact h e ig ht plan ned. T h e actual h e ig ht of st ubhl e remainin g in 
t he fi eld wa d e t e rmin ed by 1ll easurem ents on seve ral hun dred st ul)hle 
in th e fo ur re sp ecti ve cu tt in g he ig h t., and it di ffe r s slightl y rrom the 
heig ht at w hi ch th e kLrvester was set. 1\ total or jO .O.2~ stuhhle was 
exa min ed a nd a total o f 2,527 corn bore rs was found . 

Table No. n.-Number of borers perr acre remanning in stubble of various heights . 

H eight at w h ich llllLclline 
was set La Cll t 

Groll nd surface ... 
4 inches . 

10 inches ........ 
15 inclJes ..... . 

Average for 1926, 1927, 1928. 

Actu LLl 
rLverage 

heigh t of 

No. of ho re rs lle r acre for cae l l plallting dal e 

stubble 
left 

(i nch es) 

2 . !"l 
4 . 8 

10 . 4 
] :3.7 

Ap r il 28 JVl a,y 12 

7(;4 . 0 .'),')2 . !"l 
141 1 . 1 ().')9 . .') 
278:3 . 2 18 1G. 8 
2890 . 8 J D.'iO . I 

l\by 2(; Tlin c () 

1:30 . 4 37 . (j 
4:n . :~ !-l:\ . 7 
91:\ . :\ 28 1. D 

1:172 . D 2(;7 . D 

Ave:agc 
for 

cI i tfpren t 
stuh bl e 
1leigb!s 

:37 1 . 2 
G47 . \) 

144H H 
1(;2() ·1 

Table No. 11 sh ows the mark ed differ ence in the numh er o[ co r ,l 
bo r e r s lef t in the fi e ld when the corn wa. cu t at va ri o us he ig h ts. Stuhble 
w hi ch ave raged 2.9 in ches in h e ig h t ha rb o r ec1 37 1 . .2 horer s pe r acre as 
compared to G-1-7 .9 hor e rs left in +.8 in ch st uhhl e. 1+-P~.8 horer s Idt 111 

lOA inch s tubble . and 1G..20.+ bo rers in s tuhhle 13.7 in ches ill he ig h t. Itl 
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the fie ld studied, the ave rage number o[ l)o r er s per acrc befor c cuLLillg 
was approx ima t ely 6,696 in 1927, wh il e on ly 1,5]7 bo rer s per acrc wC're 
found under similar condition s in 1928. /\pprux imatcly 20.() per cC ll l 
of a ll corn bore r s fo und in the stubhle were be low th e g routld, acc()r(l 
ing t o record s oLtained in 1928. 

Low Cutting Is Best in All Dates of Planting 

Corn cut low, irrespective o f the date of planting, left fewe r 1)o r <:1"s 
in the fi eld than corn cut high. The ea rli er planted corn had m any 
more borers to begin w ith, but low cutting cau sed approximately thc 
same proportionate reduction of bo r er population in th e C() rll he ld re 
gardless of th e planting date . This is shown in Table 11. 

Fig. 6.- Fie lds of hig h stubbl e ha rbor ma ny co rn bor ers. 

Farm Machinery Properly Handled Will Kill Corn Borers 

As the corn borer harbor s fur approx imate ly n in e m onths o( tll\.· 
year in the corn focleler, experiment s we re conducted t o test the effec
tiveness of commonly used fa rm machiner y in killing these borers . 

The husker-shredder , co rn en silage cutter, and r oug hage mill were 
tested w ith samples of 100 s ta lks of co rn which were pas sed th rough 
and the resulting material exam ined for dead or live borers. The stalks 
used came from a 66.4 per cent infested fi eld. All m achinery tests wen~ 
supervised by the Agricultural Enginee ring D epartment of the Mich
igan State College, a nd determinations of the borer kill were made 
under th e supervision of Dr. Phillip Luginbill , Bureau of Entomology, 
Unit ed States Department of Agriculture. 

The following' tables give the results obtained. 
Table No . 13 shows that the husk er- shr edd er was able t o c1eslr()\ ' 

practicall 99.6 per cent of all co rn borer s in the corn fockler in all thre~' 
tests conduct ed. Corn shell ed by th e hu sking roll s contained the great 
est number of li ve corn borers a nd should be utili zed as soon as pos 
sible after it comes from the machine. 

INV ESTIC;ATIUNS OF C 

Table N, 

f-ialllplrs 

:-;11 redded fodder from blower .. . .. ..... . 
I '~,HR husked ... . ...... .. .......... ... . 
:-; rtellerl corn ClLUght on gmin sc reen .... . 
Canvas placed under machine ....... .. . 

Total percentage of borers ki ll ed ... . 

Table 14 shows that ·when 
th e fodder \\"as cut less than 
cen t () r all corn borers \\·crc 

:{ ; " inch . 
') / P, inch. 
:U4 inch .. ..... . 
I ·and 3 / 8 inchrs. 

Table N 

--=-=----=-=--=-=----

Len 

Corn Cllt within the length of ono inch · 

Fig. 7.-Testing eJ 
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Table No. 1 3.-Husker-shredde~. 

Percentage Borers Killed 

fo'a,mplf>S 
No. 1 No . 2 No. 3 

(P er cent) (Per cent) (Per cent) 

~ li redrled fodder from blower. . ............. .... ... . ..... . . . 
l ~ani husked ....... . .. . .............. . .... . . ...... . .. . .. .. . . 
~ he ll erl corn c[Lught on grain sc reen .............. .. .. ....... . . 
C'a,n\"fl,s placed under machine ..... .. .... .. ... . . .... . ........ . 

'roUL! percenla,ge of bo rers kill ed ..... .... .. . . ..... .. ... . . . 

99 . 51 
99 .02 
99 .02 

100 .00 

091 

100 .00 
99 . 51 
99 .02 

100 .00 

09.6 

100 .00 
99.51 
99.02 

100.00 

99.6 

Table 14 shows that when the ensilage cutter was adjusted so that 
th e fockler was cut less than onc inch in length approx imately 100 per 
rent or a ll corn bo r er s were killcd. 

:l ; S inch . 
!i/ F. inch . 
:l / 4 inch . .. .... . 
1 'and 3 /8 inches. 

Table No. 14.-Ensilage cutter. 

Length of C ut 

Com cut willein the lcngth o[ one inch will contain practicall y no live borers. 

Fig. 7.-Tes ting ensilage cutter f()f corn borer kill. 

Percentage 
of Borers 

Killed 

(Per cent) 
100 
100 
100 
99 .6 
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Roughage Mill 

The gr indin g act i() 1] of the r()ughage m ill e li1llinates anyp() ss ihi li ty 
of the c()rn borers go i1lg' t h rough it a li ve. Co r n foc1c1er passed t h rough 
t hi s III a chi 11 e \ \" as so ft n (' 1_, - gr () Ull cI t hat 11 () t e ve n s 111 a ll po r t i () 11 S of the 
C() rll b ore r cou ld be found , 

Topping Corn Not a Practical Means o f Reducing Corn 
B orer Losses 

I <~ arly ill t h e seaSOll, 11l a n y yo ung corn borers es tahl ish t he m se lve s 
ill the upper part s of t h e co rn p lant. The upper pa r t s of t h e p lant 
being yOl1ng growi ng tissue , poss ib ly carry 1110re su cc ulent fooel for 
the yo un g hore r s than do the 11lore matu r e low er sect ions 01: t h e p lant . 
(;rowers ha ve s uggestec1 t hat th e r em ov a l of t h e corn top s might re
duc e the corn horer damage. B ecans e of thi s po ss ih ili ty, expe ri mental 
\\ ·or).;: \\as carriecl 0 11 t() d ete rmin e the ill(]ue llCe o[ to pp ing corn on cor~l 
ho r e r ill fc s t at i()ll and the yield of th e crop. The \\'o r k was cond ucted 
und e r ileld cond iti o n s ove r a p eriod of three years, 1926, 1927, and 1928. 

Fig. K- Ilu skc r -s brcdcler showin g CO ril ::tnd co m rodeler after passillg throug h 
lllClC hil l c. 

Methods 

In 19.27, s in gle r()\\ ' plots ] 9 hi ll s long w e r e u sed. T hese w er e topped 
at three different h eight s; just above the ea r , m idway b etw ee n t h e ear 
and th e tassel, a nd jus t helow the tassel. Each topping treatm ent was 
co nduc ted on t hr ee different plots . Th is r esul t ed in cu tting off t h e 
stalk s approx ima te ly four, five, a nd s ix f ee t from t h e grou nd. T he 
1\1. 1\ . C. Ye ]J o", Dellt va ri ety of corn wa s us ed t h ro u g h o u t t h is exp e r i-
111 e n t. 

Topping \\·a~ done im1l1 edi a t e ly aft e r po ll inizat ion ()f th e corn had 
taken place and the s ilk s h ad turn ed hrown . III 1927, s ingle row plot s 
were u sed a nd S0 111 e migration undo ubtedly took place be tw ee n p lots 
of different h e ights. Probahly for thi s r easo n , the final count in th e 
case of topped row s did not show a n y r edu c ti on in numb er of borers _ 

INVES TICATIONS OF ( 

Huw ev e r, th e yield o f C(Hn \\. 
o{ th e p lant that was relllov 

Tn 1928 and ] 929, a diffe r< 
the purpose of avo id ing m i 
o f 12 rows, 19 hill s long; e, 
he ig h t s prev io ll s ly m en t i()ne( 
were a lso ]2 rows w iele as (I 
a n d the same vari e ty of CO l 

the top s w hi ch w er e r emove 
we r e made at h arves t and 
taken. Tab le ]5 g ives th e <1.\ 

Table No. IS.- Corn topping test. 

Trt'atnwnt 

No. corn bor 
removed pI 

100 pl<Lnt, 
w ilen tOPPE 

1927 1928 1 

No treatment (C iJ eck ave .) 
TO [Jp eri below tasse l . 20 .. 50 
Topped betwee n tasse l a,n<i 

ea r .. . .... . . 44 :31 
Topper! above ea r . 44 :"i8 

----------------~--~--~ 

\iVhen m ig rat ion i ~ elim in; 
exp e rim ent s, ther e is a cl ec ic! 
corn is topped, th is el ec r ease 
of plant removed. T he incre 
co r n in th e ]927 ex per iment 
into the drye r , t opped plant ~ 

Fig. 9 
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fluw eve r, th e y ie ld u f co rl1 wa~; d ec rea sed prop()rLi()nalcl y to tli C ;L11101111l 
uf the plant that was remov ed by topping. 

Tn 1928 and ] 929, a eli fferen t a lTa nge III c nt () f pluts ,vas adopted fu r 
th e purpose o f avoid in g mi g ration o f ho r e r s. Th cse pl o t s cOllsisted 
of 12 r ows, ] 9 hill s lo ng; each plut be in g t opp ed at 011e of th e th r ee 
he ight s prev iously m ention ed. Th e ch eck plots w hich were ]lot topped 
\Ver e a lso 12 r ows wide as descrih ed ahove. ; \11 plot s we r e cluplicated 
and th e sam e vari e t y o f co ni wa s again u sed . Co rn horer count , in 
th e top s w hi ch were r emov ed as well as in the r e1l1ainder o[ t he plant s 
\Ver e mad e at harvest and record s of th e y ie ld .. of co rn w e re a lso 
take n. Tabl e 15 g ives the average r es ult s ohta in ed for th e th r ee years . 

Table No. IS.-Corn topping test. Average results for three years, 1927, 1928, 1929. 

Trt-'atnH' I1 t 

N o treatment (C heck ave.) 
Topped below tassel. . " . 
'l'oppeli betwee n tasse l alld 

ear .... .. . ... ... . ... 
Topped above ear .... 

No. corn b orer s 
removed p er 

100 pl ants 
w il en topped 

o. corn iJorers 
per 100pl,LIlts 

at h a r vest 

Pel'ce llia,gn 
Tllrl'.sLaLio l l 

Yield ill hu . 
per acre at 

1,1 ";, lIloisture 

-_. --- --1-------1--- - --- -------

1927 1928 1929 1927 1925 1929 1927 1928 1929 Hl27 1928 H12!l 

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

' 20 ' 0 
2[\ 124 (i 24 n 7 m .2 fiG , ;' ::n .7 

;'0 20 !l:1 :1 :11 ()!l 4 .54 . 2 (j 3.3 27.S 

44 :~4 0 :1O il !; 4 22 ;' 1 :'l 4!l . O ;'!l . 2 2;' . 7 
4 ·1- ;,H 1 :12 40 2 :lO 47 :) :12 . (i 4 1 . 4 2{ . J 

- _1_-

'\l\I he n mi g ration i~ eliminated, as ill the case of th e 1928 and ] 929 
exp e rim ents, th e r e is a dec id ed c1 ec r ease in co rn ho r er popUlation when 
corn is t opp ed, thi s c1 ecrease in c r eas in g \\·ith a n inc r ease in t he amounl 
of plant r em oved . The incr ease in t h e numher of horers in the topped 
co rn in th e 1927 experim ent was ev id e ntl y du e t l) llligration ()f ho r ers 
into th e drye r , toppec1 p la nt s fo r winter qu a rt ers. 

Fig, 9.-Tupped curll plo (;o;. 
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Reduction in Corn Bore,rs 

The number of co rn borers per 100 plants \vas reduced by the t.opping 
practice in the 1928 and 1929 experim ents by approximat.ely 11 per 
cent when tassels only were r emoved, 31 per cent when th e plant was 
topped between the tassel and the car, and 68 per cC'nt when all t.h e 
plant above the ear was removed. 

Effect of Topping on the Corn Plant 

Wh ile topping reduces the number of borers re maining in t.he corn 
plant this practice d id not prove desirable . After the corn plants w ere 
topped, they stopped growing. Mea surements indicated no increase in 
height of topped corn while the check plots of untopped corn continued 
to g row for sometim e. The corn in the topped plots dried out quicker 
than that which was not topped and it also suffered a dec id ed decrease 
in yield. This reduct ion in yield was very nearly proportionate to t.11(' 

Fig. 1O.- Trap s trip on right and main crop on left. The more v igo ro l1 s cor n 
in the trap st rip attract s corn borer moth s. 

amount of plant removed by topping. \ Vhen th e plant s had only 
tassels removed, there was an average dec rease o r 8 per cent in y ie ld 
for the three years, when topped between th e tasse l and the ear th e 
loss in yield was 13 per cent, and when a ll th e plant above t.he ear was 
removed the yield "vas reduced about 38 per cent. Thi s r eduction in 
yield obviously makes topping impractical as a mean s o f checking co rn 
borer losses . 

An Experiment With Trap Crops 

As corn planted ea rly eviden tly pos 'esses great er attractiun fur co rn 
borer moths, Professor R. H. Pett it of the Entomology D epartment 
of the M ichigan State College suggested that exper im ent s be C0 11 -

ducted to test the us e of an early planted trap strip of corn as a COI1-

trol measure. 
In 1928, such experiments were started under a co-operative arrange 

ment with some farmers in Monroe County. Duncan corn was drilled 
in an eight-rowed strip across the end s of one fielcl, while a simila r str ip 
was drilled completely around another, the main crop of co rn of the 

I 
:; 

INVESTIGATIONS OF 

sam e variety being plantec 
later. In 1929, the expe ri m 
rowed st rip which was use 
either side of the field, H 
planting of the main crop i 

Table No. IS.-Trap tests, 1928. 
and the percentage of i 

Crop 

Field NO. 1 
Trap crop .... ..... . ..... . ....... . 
l\1a!n crop (First plantin~ ) .... ... . . 
Mam crop (Second planting) ...... . 

Field No.2 
Trap crop around field . ........... . 
Main crop .... ... ... . ... . ... . .... . 

Results as given in Table 
the trap str ip of early pIa 
pletely around the field, as 
carried a much heavier inf< 
main part of the field woul 
did, without any trap st rip 
planting date. However, tl 
borers per 100 plants, much 
locality p lanted on the san~ 
tion of the trap strip, 200 1: 
have attracted a fair porti 
ordinarily have deposited til 

In Field No.1, where the 
no difference in infestation 
planted two weeks later. ] 
tion in infes tation in the be 
four weeks later than the t 

Table No. 19.- Trap tests, 1929. 
percentage infe! 

Crop 

Field No. 1 
Trap crop .............. . 
Main crop .. 

Field No.2 
Trap crop .... .......... . 

Main crop .. .. ... . . 

Field No.3 
Trap crop ......... , .............. . 
Main crop .... . ................... . 
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same va r iety being planted ins ide th ese trap s tr ips about t\Vo week s 
later. In 1929, the exper iment was continued but ill a ll cases the eight
rowed str ip which was used as the trap was dr il led the full length of 
e ither side of the field, t hu s leaving the end s unobstructed for the 
plant ing of the main crop in the center. 

Table No. 18.-Trap tests, 1928. Comparison betwee n number borers per 100 plants 
and the perc,erntage of infestation in trap strip,s and in main c rop. 

Crop 

Field No. 1 

Date planted Variety of 
corn 

Trap crop ...... . ... .. .. .... ...... ... M ay 12,1928 ... Duncan ... .. . 
1\1a!n crop (Firs t plintin~) .... .... .... M ay 28 , 1928 ... Duncan ..... . 
Malll crop (Second plantIng). . . . . . . . . . June 9, 1928 ... Duncan ..... . 

F ield No.2 
Trap crop around fi e ld ............. ... May 8,1928 ... Duncan ..... . 
Main crop . .. ........................ May 23, 1928" '1 Duncan . . ... . 

No. borers Percentage 
p er 100 infestation 
plants 

(P er cent) 
68 30 
70 30 

5 5 

200 r.2 
40 22 

Result s as given in Table o. 18, seem t o indicate a possible valu e of 
t he trap strip of early planted corn when the trap is p lanted com·· 
ple t ely around the field, as is the case in Field No.2. T he trap st rip 
carried a much heavier infestation t han t he main fi eld. Possibly, t he 
main part of the field would have carried an infestat ion as light as it 
did, w ithout any trap st r ip, simply because of t he co mparatively late 
planting date. However, the main crop had an infestat ion of only 40 
borers per 100 plants, much lower than som e other co r n fields in that 
loca lity p lanted on the sam e date, wh ile t he relat ive ly heavy infesta
tion of the trap strip, 200 borers per 100 plant s, ind icates that it may 
have attracted a fair po r tion of the co r n borer moths w hi ch would 
ordinar ily have depos ited their eggs throughout t he ma in crop. 

In F ield No.1, where the trap was drilled acros s t he end of the field, 
no d ifference in infestation resulted when part of t he ma in crop was 
pl anted two weeks later. However, ther e was a ve ry m arked red uc
t ion in infes t at ion in t h e balance of the main crop w hich was planted 
fO ll r weeks later t han th e trap. No doubt, th is very late planting bad 

Table No. 19.- Trap tests , 1929. Comparison of number borers per 100 plants and 
perce ntag e infestation in trap c rop to main c rop. 

Crop 

Field No. 1 
Trap crop . ... . .. , 
Main crop . ... . , .. 

Field No. 2 
Trap crop . , . , ......... , .... . 

Maincrop ....... " ...... .. , ... , .... . 

Field No.3 

Date planted Variety of 
corn 

May 27, 192!L .. Duncan ..... . 
June 6 , ]929 ... Duncan . .... . 

May 215, 1929 ... Common 
yellow dent . 

June 10, 1929 .. . Golden 
bantam .... 

Trap crop ............... . ...... , .... M ay 25, 1929 ... Argentine flint 
Main crop , . . . . . . . . . . . . . . . . . . . . . . . . . . June 10, 1929. " Argentine flint 

No. borers P ercentage 
per 100 infestation 
plants 

(Per cent) 
2:l :W 
]2 14 

2:l r. 

2 2 

3 .'i 
0 0 



22 MTCTITe }\ N S PEeT At, nULLETTN NO. 204 

lllLl ch to cl() w illi t il e li g ht ini esLLt i()n ill thi s p ~Ht ()f th e field r ega rdl ess 
() f the trap. 

III t h e fields reported in Ta ble Nt!. 19, c()ve rin g th e 1929 work, man y 
more borers we r e found in the trap strip s than in the ma in c rop o f corn 
in eve ry instance. Frolll these e" perien ces, it see m s like ly that trap 
st rip s of ea rli e r pl a nt ed co rn lll ay find a place as an aiel in ch ecking 
corn bo r e r in case ill fes tati o n is hi g h ellOu .L;'h to make tho se lo sses of 
com1ll er cia l illlportance. 

Handling Trap Strips 

\ iV h en trap st rip s of co rn arc plant ed it is advisable to harves t these 
mor e heavily infested st rip s just bciore maturity and put th em in the 
s il o, t hereby cles troy in g a ll th e b()r e r s containecl there in . Cutting the 
trap co rn g ree n anci feeclin g it t o liv es tock ~\V() ulc1 also d es troy many of 
th e bo rer s . If the trap s trip is not properl y di sp() sed of, it might prove 
a det rim ent rath e r than a hcne fit s in ce th e leaving o f thi s strip unde 
s troyed mi g ht we ll in cr easc rather than dimini sh the number of bo r e r s 
livin g t hro ugh th e ~\\'int('r a nd st a rting a new ge ne ration th e next seaso n . 

Experiments in Breeding Corn For Borer Re sistance 

A major project o f this stat ion ha s bee n th e plant breeding w o rk 
ca rri ed on s inc e 192(j in an effort to secur e varieties of corn which in 
SO lll e mann er llli g ht prove r es istant, r epellant , o r distasteful t o the 
cu rn bore r. Varieties o f plant s \\'hich are very r es ista nt and in som e 
instances essent ia ll y imlllune to plant dis ea ses may he number ed among 
the defi nit e co nt rihuti on s o i' the sc ience o f plant hreeding. Nor is the 
id ea entir e ly fanciful that plant va ri e ti es ca n be cleve lop ed which a r e 
not subj ect to attack o r at least to seve r e injury by in sec t enem ies. 

Th at oth er in vest igators fo r see this possibility is indicat ed by a r e
po rt by Eauballcl,i o[ the Pasteur Tnstitute. :Pari s, telhng of: s tudi es in 
] 927 w hi ch incli ca te see m i Ilg1 Y CU lll pl e t e i mlllU nity o f: the corn variety 
[) ent el e Cheva l a ncl partial imlllunity o f the variety Hatif cJ' j\uxonn e 
t o infes tati on hy the co rn horer. 

Hase,2 o [ th e Ccrlll<ln Biological Institute of Agri culture, h as also 
no t ed t he practical i 1 ~ 1 mu n ity () f th e va ri e ty P f e rc1 e/':ahn und er condi 
tions ve ry favorable t o co rn bore r attack. 

Th e hope 0 [ th e plan t hreedi ng work at th i s s t at ion is to breed a 
va ri ety of: co rn w hi ch w ill h e r es istant, o r at leas t partially r es istant , 
t o a tt ack by th e E uropea n corn borer and at th e am e time a variety 
that w ill be at. least as hi g h in yield, as ea rl y in maturity, and as de
sira bl e in evny o th er respect as our s tancJ a rd Michigan varieties of 
co rn . 

In Ol1 e instance, se lect ion s have bee n mad e fr om a large number of 
inbr ecl stra in s and crosses of co mmon co rn varietie. from Michigan, 
Ohio, V,l isconsill. J\/[ inl1 eso ta , Indiana, a nd Illin o is. This worl..:: has in 
cluded studies of phys io logi cal and chemical charact eri stic s of the dif
ferent stra in s in an effort to learn poss ible r easo n s fo r any preference 
w hich the borer might show. Data were taken on fibr o vascular bundle 
connts, epidermal hardness and t.hickness, s i/':e of the sta lk in relation 

lI ll ternatio na l Co rn B o r e r Inves tigatio 1l s, Sc ient ific Investigations , 1927-28. 
2f1l1 er1l a t ioll<l1 Corn Bore r Tnv cs tig'a lioll s. Sc ie n tific Tn ve s t igations, Volum e II. 
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t o it s b e ig ht , wielth , and nU1llber of leaves, and ac ielity of the corn 
plants at various stages of development . 

Tn a ll of the native co rn st r a in s which \\'ere teste(l, th er e '\\'er e fou nd 
no s ig nifi ca nt diffe r e nces in in festation which m ight justify a helief 
that a ny of t h ese s train s ,,'e r e markedly re s is t a nt to corn hor er attack. 

However, m o re pro mi sing re sul ts \\'ere secur ed fr om work " ' ith a 
South American type of co rn call ed 1 fai ze ,1\ 111argo, seed of " 'hich was 
furnished to thi s sta tion in 1926 by Dr. D. VV. Jon es of the Fede ral 
co rn borer station at ,Arl in gton. ~\Iassachusett s, upon th e suggestio11 
o f Dr. D. J. Caffrey of t Il e U . S. B ureau (If E n tomology. 

Fig. 1l .- 1t1brcedi l lg hy halld pn llil l i za1io11 DUI1C(l ll x Maize i\ lllarg(1, 1()27. 

Thi s va ri ety indi cated pr(Jhai )lc resistance to co r11 hore r attack in 
trial s at th e j\rlin gton s tati()n hut t() 1llaj-.:e sur e that thi s r es ista nce 
,,'o uld sh ow iis e l f und er i\ J ichig'an c011cIitions a s1llall cagT was pl aced 
ove r one hill of 1 1a ize ;\lll a rgo a nd .20 t().2S mature corn ho rers were 
liberat ed in thi s cage. i ~a ter, o i)se rvati()n s \\'en' m ade hy Dr, Phillip 
Luginbill , o f the C. S. Burea u of 1 ·~ nt () l1 l<ll()g' ) · . then with t hi s sla ti()n . 
to see i( th e bor e r s h acI es tahli sh ed lh e l11 se l"cs on th e pl a n ts hut h e 
was unable to filld a s ingl e hore r . 

In ]927. a large cage \\'as placed ()ve r se "eral of lh e j\laizc !\m argo 
plants a nd a la rge numb er of co rn bo r e r m ()ths were in t roduced. T h ese 
m o ths la id man y of their eggs on th e cage but on ly a bout 150 eggs were 
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depos ited on th e Maize i\ ma rgo plants and when thi s co rn w as mature 
only one live cor n borer could be fo und. U nder sim il ar caged condi
tions, corn bore r moths depos ited g reat numb er s of eggs on native 
corn plants and these plants we re completely des troyed. 

In 1926, t he corn, Maize Amargo, , vas crossed with t hr ee strains 
commonly u sed in }Vlichigan, D uncan, Golden Glow , and R ed Cob En
silage. T h e 1\1aize Amargo, bein g a ve ry lat e corn ent ir ely unadapted 
t o the northern par t of the United St a t es, pr esented th e diffi culty of 
differ ent pollen and silking da t es from those of t he Michig an varieties. 
Other b reeder s ill attempting t hi s cross used 1\/[a ize A margo as th e 
fe male plant and these p lants t ook so long t o mat ure that no v iable 
seed was produced. In m aking th e crosses at thi s s ta tion, Mai ze 
Amargo was used as t he male pa rent a nd a few k ernels of crosses with 
Duncan , Golden Glow and R ed Cob E nsilage we r e secured. 

In 1927, thi s seed ,vas planted. Only two plants of th e Duncan, fo ur 
plants of th e Golden Glow, ancl n in e plan ts of the R ed Cob E ns ilage 
crosses with 1\1aize Amargo g r ew . T hi s be ing the fir st genera tion o f 
th e cross a nd there be ing such a lim ited number of plants, mo st of th em 
w er e cover ed w ith scr een cages to pro t ect them fr om corn bor er a ttack . 
Th e plant s left un prot ect ed suffe r ed co nsid erabl e corn bor er injury . 

In 1928. a ll of t he seed harv es ted fro m th e 1927 plot s was plant ed and 
a large numb er of pla nts wa s secured fo r fur the r s t udies. This second 
(F 2) genera ti on was p la nted a long w ith a. few row s () f each of th e 
parent va ri eti es. P r ac ti call y a ll o f th e ) <~ plant s g rew t o a norm al 
heig ht. T he M ichi gan par ent show ed a fa irly high infes t a t ion hut th e 
F 2 progenies of t he D uncan x MailCe A margo cross and the M ai ze 
A margo it se lf ca rri ed a much lig hter infes tat ion. See Table 20. 

Table No. 20.-Perce ntage of corn bor er infestation of Duncan corn, Maize Amargo 
and Duncan x Maig e Amargo Fe hybrids in 1928. 

_____ P_lo __ t_ll_lI_m_O_e_r -----1 _______ ,_T<1_,r_ie_t y ________ 1 I nfe,ta t;on 

I . 
2 
:1. 
4 . .................................... . 

DUl.lcan yell ow den t . ........... .... . . . . . 
M aIze am argo . ...... ...... . 
Duncan x M aize am argo 1<'2 .. . 
D uncan x M aize am a rgo F 2 ... . ......... . 

( Per cenO 
6R 

!) 

lR 
R 

Counts of the infes tat ion, shown in Table 20, a r e based on the num
ber of plants w hi ch were fo und infes t ed a nd not in fes t ed in each plo t . 

T o cont inue t hi s work , all of th e F~ plants w er e inbred by hand 
pollina tion t o be used the fo llowing year in g r owing each family in a 

Table No. 2l.- S egregatio n o f r esis tance and susceptability to corn borer attack 
showin g up in F 3 Duncan x Maize Amargo hybrids . 

Plot !l1lmber 

90633 .. . . . . ........ . 
90634 ................................. . 
90635 .. ... ........................... . 

Vari ety 

Duncan x Maize am argo F a .. . 
Duncan x Maize amargo F a ........ . 
Duncan x Maize am argo Fa ........ . 

Infestat ion 

(Per cent ) 
2{l 
o 

26 

J 
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separa t e r ow. J n th e third (F:J gener a tion , sllch plantings were made, 
and, on many of these' individual pbnt rows sca ttered throughout the 
fi eld , no corn borer inlc station ,,,as eve r found though adjacent row s 
frequently carried quite a high infe station. Record s o f infes tation in 
three ad jacent plots show n in Tab le 21 illu st rate th is condition. 

There was nothing abo u t the e.x t ernal appearance of the non-infested 
rows which in any way o ffered explanati on for their fre edom from 
a tt ack. Some were ea rli er than adjacent infested rows ; o th e r s were 
later. Som e 'HTe taller; som e sborter. 1\11 h ad been planted a t the 

Fig, 12,- A,- J1Jbred s trains of Dun
call ,- Maize A 111 argo. Lcft.- O% 
infested . Ri g ht- 29% infested. 

B.- lnbred strain s of Dun can x 
11aize Amargo. I ~cf t-O% in fes ted . 
Rig ht-37% in k ted. 

Note: A sho\\'s the 0% infested plat high er th a n th e 29% in fested, while B 
sho"';s tbe 37% in fested p lat the high er, and the 0% iufeste cl p lat w as th e shorter , 
thus showing th at resistallce to the co rn borer \\'as not influ e ll ced by stage of 
g rowth or maturity of the corll plallts, ill these im;tall ces. 

same tim e, ye t a lullg \\' itll th e ru\\'s o( llO itlfcs ta ti()l1 w ere' so m e in 
" 'hi ch 50 p er ce nt of the plant s shO\\'ed e viel ence ()f co rn ho r e r attack . 

One group of Go lden Glow x :l\1a ize }\ m a rgo crosses for S0111e un 
known reason never possessed th e vigo r of the r est of the F:) strains. 
Th e stand was not as gooel, the plants developed slow ly a nd few of th em 
ever at t a ined a height of more than three fe et. Poss ibly because of 
thi s lack of vigor th ere was hardly any infestat ion in thi s area. If, 
because of its abnormalities we lllay excl ud e this 011e gro llp from COll-
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s id eration, the balance of the fie ld of F;; plantings o ffers an interes tin g 
possibility. • 

Th e r e lll ainder of the 17;; in breds of the Duncan, Golden Glow, and 
J\ cd Cub E nsilage crosses with Maize A m argo numbered 935 families. 
Of these 708 families ,,'e re found to h ave co rn borer s pr esent and 227 
'wcre without any horers . I n the Fl gen era tion, all crosses between 
l\la ize f\margo a nd l\1 ichigan corn vari eti e carried a r elatively high 

8 

D 
Fig. 13.-C- Maizc Amargo, B- Colclcll Glow, D- Go ld en Glow x Maize Amargo. 

infes tation, it heing approx illl ately th e sa me as that fuunel in th e nativ e 
,\li chi gan va ri et ics. J 11 t he F ~ generat ion . a lighter infestat ion ,,'a s 
f nund in th e crosses (Sec T a h 1c 20 ) than in th e :Michigan paren ts hut 
s in ce these stra in s were not on a row hasis and since even th e Mich
igan co rn s did n()t have 100 pc r ccnt infes tation it -was impossihle to 
di stin g ui sh b etw ee n plants \\'hi ch were r es istant to borer attack and 
those which ca rri cd no in r cstat ion m erely through chance. 

However, in the F :.; genera ti on, planting were o n a plant-row bas is 
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Fig. 14.-C-Maize Alll argo, 
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Michigan varieties of co rn 
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and it is unlikely that entire r ows would he uninfe s lcd frolll chance 
when adj aceh t rows were a ttac ked. T t "will he no l ed t hat 708 fa 111 il ies 
infested to 227 not infes t ed is a ratio o f 3.]:1. Though furth er wo rk 
is nece ssa r y the evidence accumulated thus far indi cates that th e r e
sistance of Maize A m a rgo t o a ttack hy th e E uropean Co rn Borer is 
a simple genetic character r ecess ive to that characte ri st ic o( stand ard 

c 

D 
Fig. 14.-C-Maize A lll argo, B-Gold cll Ba ntam Swcet Ca rll , D- Cold en 

Bantam x Maize A11largo. 

Michigan varieties of corn which m akes them susceptih le to attack. 
vVhat thi s cha racter may be furnishe s a very interes tin g problem for 
further s tudi es. 'The material r esultin g from the 192G crosses w ill not 
only be u sed in such st udi es but it w ill also he used in an attempt to 
produce a strain of corn r es istant to bor er a ttack a nd carry in g char 
ac t eri s tics of quality a nd prociuctivity in orde r that it may he g rowll 
profitably in corn bo rer infested area s. 
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Since 1926, s llccessf III crosses ha vc heen 111 ade hel \Vcen Maize j\ 111 argo 
and several other var ietie s of co rn all( l t.hese are heing carried along 
in t.h e same manner as described previously. One of t.h e crosses of 
interest was that made ill 1928 betwcen l\1aize J\margo and Golden 
Bantam sweet co rn . In 1929, t.h e 1"1 of t.his cross grew to an average 
height of about eig ht feet, had very few suckers and showed a defin ite 
segregation on the ear of a 3:1 ratio of flint and sweet corn kernels , 
proof that th e cross was uccessful. Maize Amargo crosses have been 
made w ith e ight-rowed flint and ' orthwestern Dent, which are earlier 
type s of corn adapted to Northern Mich igan, and also with Michigan 
l-J.ulless pop corn. The cross pop corns produced nine kernels as a 
fo nnda tion for future work. 

Wh ile the breeding work describecl herewith has been s ignifican t , 
it will undoubtedly take many yea r s to prove or di sp rove the prac
ticability of developing a type of corn resistant or immune to European 
co rn borer injury. However, t.he results , thus far, hav e been so p rom
ising that corn breedin g will be a major project at this statio n in t he 
future and it is hoped that this work will result in t.ypes of co rn which 
can be g r own profitably in infes tcd areas dcspite the Ellropean corn 
borer. 

SUMMARY OF AGRONOMIC INVESTIGATIONS 

Though infestation of co rn by the E uropean corn borer is mate rially 
reduced by late planting, this practice is not r eco l11m cnded as a C011-

lrolm easufe under present condition s of infe s tation in l\1 ichigan . Plant
ing May 12th to 1\lay 25th at t.he Monroe subst at ion has given the 
hig h est yield o [ mat.ure co rn regardless o f inles tati on. Planting in 
J llne has greatly reduced the borer in [es tation but has resulted in poor 
yields and immature corn. The inlestation has been noticeably lighter 
in the case of May 25th plantings than in the case of those plots planted 
Apr il 28th or 1\1ay 12th. 

The heavier co rn borer in fcsta tion found in ea rly planted corn is 
apparently du e to the g r eate r attraction 'which the taller and mor e 
v igorous corn posse"ses for corn borer moth s, s ince more eggs are 
depos ited a nd more borers are fonnel on co rn of thi s character. 

The planting of a variety that will mature in good season and the 
harve sting o f the crop as soo n as it is mature avoid s so m e of the los s 
caus ed by br eakage of the stalks due to t.h e work of th e borer. Harvest 
before such breakage occnr s g r ea tl y adds to th e convenicnce of handling
the crop. 

Cutting of the corn cr op as clo se t o th e ground as poss ibl e left fewer 
bor er s r emaining in the fielel to bc destroyed by suhs CC luc llt ope ration s. 

In trial s super v ised by the j\gricultural Engineering sect ion of the 
Michigan Experiment Stat.ion conductecl at Monroe, the hu sker-shred 
der was able to destroy 99 per cent of all co rn borer s in the corn fo dder 
put through the machine. \Vhen the en silage cutt e r was adjusted so 
that the fodder was cut less than on e inch in length , all corn borers 
were killed. \ iV h en corn was passed through a r ong hage mill , it was so 
finely ground that not evc n small portion s of co rn ho r ers could be 
found. 
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Topping curn shortly after pollini%:atiull had taken plan' reduced tile 
lHllllher of borers remaining in the stand in g corn hut so greatly re 
duced t.he yield o[ t he co rn t.hat. t.his cann()t be c() 1l sidered a practical 
means of lowering corn bo r er losses. 

The planting of a t.rap st rip of co rn consick rah ly earlier t.han t.he 
main field offer ' promise as a means of red uc in g corn borer losses. 
The trap strips o f ea rly planted corn attract the corn b rer mot.hs and 
carry the heavier infestation. S uch str ip s may be harvested early [or 
silage, in which case practically all of t.he borers carried [rom t.he field 
in t.he corn w ill be destroyed. In the exper iments conducted t.hus far, 
the later planted corn in t.he main body of t.he field has carried a much 
lighter infestation tl1an the t.rap trips. Part o[ the reduct.ion in in
fes t at ion may be due t.o the later plantin o ', regardles o[ tbe traps, but 
t.here is some ev idence to indicate t.hatfields having trap strips carried 
a ligbter in[est.at.ion than other fields in t.he sa1l1e locality planted at 
the ame elate w it.hout t.rap strips. 

Maize /\margo, a ve ry late maturing Sout.h American c()rn, has t.hus 
far proved m arked ly resistant to borer a tt ack s. 1\1[a i%:e l\margo has 
been crossed successfully at. this . tation wi th several st.rains of 1\[ich
igan corn . The earliest crosse were in th third generat.ion in the 
sea 011 o[ ]929 and seHeel st.rain s o[ these crosses segregat.ed in the 
proportion of 3.1 susceptible stra in . t.o on resist.ant. The cont.inuat.ion 
of the work in breeding corn ill an enc1 eavor to secu re var ieties oi 
111 e rit. which a re resistant to borer attacks w ill he the major project 
at t.his s t at.ion in the imlll ec1 iate fut. l1re. 
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ENTOMOLOGICAL INVESTIGATIONS 

At The Michigan State College Corn Borer Experiment Station 
1927-1929 

C. B. D ibbl e 

Tn o rd er to d ete r m in e t h e numbe r of bo r e r s that may escape aft er 
hav ing been buried by plowi n g- t o a depth o f s ix t o eight inch es, large 
cages op en at the b o tto m , were p la ced ove r q u a nti t ies o f co rn r e fu se 
wh ich h a d b ee n plow ed und er in infes t ed fa rm co rn fi e ld s. These 
cages m easured four fee t by e ig ht feet a nd were e leven in ch es hig b . 
They were m a d e of board s "v ith the t op closed in with 12-m es h wir e 
scr een . In 1927, 30 su ch trap cage wer e u sed . Sets of fiv e cages 
we r e placed o n ix diffe rent it e just before th e time for t h e larvae 
to pupa t e. The cages w e r e exam in ed at o n e o r two cl ay int e rv a ls cl ur -

Fig. I S.- C1ea nl y p low ing und e r a ll co rn r e fu se IS a ll e Ff ect ive co rn bor er 
co n t ro l m ea s ur e. 

in g the p eri od o [ m oth flight, fr o 1l1 Ju ly 1st to j\u g u st 1st inclu sive. 
During thi s tes t , 11 0 m o ths w e re fo und t o have em e r ged in th e trap 
cage. 

In 1928, t h e exp erim ent was r epea t ed, u s ing 20 t rap cages, w hic11 
w e r e a rran ged o n two s it fs in t.w o se ri es o f 10 t r ap. each . }1'ro 111 the se 
cages, th r ee ad u lt m oth s wer e take n Jul y 10th fro m trap s located 0 11 

th e Edward Vogel fa rm . 
Immediately following the peri od of m o th flight, th e refuse which 

h ad previo u sly been pl owed down was exhum ed and ca r efully go n e 
ove r. No evidence of co rn borer Ii f e wa. det ected . 

Number of Borers Escaping From Buried Material 

In 1928, two g ro up of five t.raps each we r e pl aced over co rn . talk s 
co nta inin g a kn own numbe r o f larvae which had bee n buri ed w ith th e 
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plo w in furrows eight in( 
plowed m ate ri a l and five ( 

Twelve stalks ,vne pIal 
ta in ed tw o borer s. There 
t rap s \\'e r e fitt ed , \"i t h oi 
ru gatecl paper strip s we re 
The traps we r e v isit ed d, 
examin ed. The fa ll plO\\' 
1\ ovem he r 15th and th e s1 
case of th e m ate ri a l huriec 
ma te ria l buried in t he sp 
per ce nt and 39.1 p er ce nt , 

Following the period or 
\\ 'hi ch h ad been huri ed . \\ ' (1 

r Cm<l111 S. No ne were fo un 

Borers Escaping Fl 

As a fur th er study and i 
of plowin g at var ious de1 
ducted. Four pieces of Sl 

pi ece conta in ed fiv e bo rers. 
diffe r ent dep th s, 4 inches, ( 
and , in add iti on. 20 borers 
a separate cage t o se rve a: 
each sep a rat e lot of 20 hor 
fee t in a rea a nd w ere 11 j 
in to th e so il abo u t 2 inch, 
harri e r [our in chc. w iel e. 
corrugated paper s trip s pI: 
r em oved from th e co rrugat 

The follow in g table r eco 
numhe r s a nd in percentage: 

Ij inches . 
o inchefl. 
R inches ... 

12 inches .. 
10 inch es ...... . 

Reco verie s from 

Depth 

C heck (Surface) ... . ..... .. . 

T h e cages fa il ed to ca pt 
m oth fli g ht. th e mate rial \' 
Illaill s wer e founcl. 

Late in th e fa ll o f 1928 
co unt s t o he made durin g 
covered fro m these buri als. 

Follow in g the plan outlil 
in thi s case temperature r c 
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plo w in furrow s eight inches deep. Five traps 'were used over fall 
plo wed ma t erial and fiv e over sprin g pl ow ed material. 

Tw elve s t a lk s we re placed beneath each trap and each stalk co n
tained tw o bor er.. Ther e vve re 24 borer s ben eath each trap . Th ese 
trap s \\'e r e fitt ed \\·ith oilcloth barri er s arotllld th eir t ops, and co r 
rugat ed paper s trip s wer e u sed t o provid e the larvae a place to hide. 
Th e tr aps we re vi sited daily and th e corrugated pape r s trips w er e 
examin ed. T h e fa ll plo'wed material wa s placed in th e g round on 
Novemb er 15th a nd th e sprin g plowing \\"a s done i\pril 19th. Tn the 
ca se o f th e mat eri a l buri ed in th e fall , 11 bo rer s w er e r ecovered. Th e 
m at erial buried in t he sprin g y ielded 47 bor er s ; or r espectiv ely 9.1 
pe r cent and 39,1 per ce nt of th e tota l numher of larvae buri ed. 

Fo llowing the peri od o f th e night o f th e 1ll o th s, the s ta lk r efu se 
which had bee n buri ed. was exhum ed and di ssect ed for poss ibl e bor er 
r ema111 S. No ne we r e found. 

Borers Escaping F rom Stalks Buried at Known Depths 

As a furth er study a nd in o rd er t o obtain evidence on the efficiency 
of plow ing at va rious depths, the fo llowing experiment s w er e con ·
ducted. FO llr pi eces of stalk w ere select ed for each trial and each 
pi ece conta in ed fiv e bo rer s. These pi eces o f s talk s w ere bur.ied at fiv e 
differ ent depths, 4 in ches, 6 inches , 8 in ches, 12 inch es, a nd 16 inches: 
and, in additi on, 20 bo r er s we r e placed on th e sllt-fac e o f the so il in 
a separa te cag e t o se rv e as a check. A trap o r cage was pl aced over 
each sepa ra t e lot of 20 bo rer s. Th e traps m ea sured f ou r feet by four 
fee t in a rea and we re 11 in ches hi g h, Thes e board fram es w er e S'e t 
into the so il abou t 2 in ches and the top was fitt ed w ith an o ilcl o th 
ha rri er four in ch es wiel e. Th e r ecov erie s of th e larvae \\'e r e mael e in 
corrugated pap er s trips placed on th e soil surface, th c bor er s be ing 
r emoved fr om th e corru ga t ed pap er strips dai ly . 

Th e fo llowing t abl e r ecords th e r eco veri es of larvae hoth in actual 
numb ers and in pe rcentages , fo r th e sc a son of ]928. 

4 in ches. 
6 inch eR. 
R inches . 

12 inch es .. . 
16 inch es ...... . 
Check (f3urface). 

Recoveries fro m mate-ria l bu ried 10 spring of 1928. 

--~=-~~=================~-~.=--===-~--~~~- --
D cpth buri crl 

...... ·1 

I a,r ,, ;w I' f' T (' p,Jj t 
rp,('o vc rc< I Tc('Oye rerl 

---1-----

-1 
(i 
6 
2 
R 

18 

20 
:~() 

:30 
10 
40 
!)O 

Th e cages fa iled t o capture an y adult Jlloth s. After thc period o f 
m oth Ri g ht, t he m a terial w as cxhumecl and dissccted. No borer r c
IllClin s wer e found . 

Late in th e fa ll o f ]928 simila r buria ls \\ 'c re made for r ecovery 
C 0 11 n t s to h e 111 ad e d II r i n g th e s prj J1 g () f I 929. N () I a r v a e \\' e re r e -
cove red fr om th ese burial s. 

Following th c pl a n outlin ed, sp rin g hurial s \\'er e made in 1929 Clnd 
in thi s case t emp era ture r eco rd s. wc.: rc.: h:ept throug hout th e pe riod of 
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(Ihservatioll . ,\ Sl1 l11llElfY of the data taken is given belo\V III talJll1ar 
form . 

' \ ilwll!'s. 
(i ill(' llE's. 
S illcll('s . . 

I ~ ill('iI('s . 
Ih illclics .... . 
('iI\'ck sllrracc . 

Recoveries from Material buried in spring of 1929. 

])epth l)lIried Larvae Per cent 
-recovered recovered 

I r; 
I r; 

1\ ~() 
;{ Ir; 
() 

No iJorers 

Fig. 10.- Th c \\'o rk of the European corn borer at it s \\'or sL 

A verag-c 
Temp. 

(Degrees) 
HI . I 
1S . 1\ 
I S . 7 
IS . 2 
11' . 4 
:20 7 
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Apparently very fe\\ ' 111 

re fuse was left on the sur 
debri s before pupat ion ta 
the sur face from a cOl1side 
peri sh in the soil and neve 
he more effective than sp ri 

SEAse 

'The following calendar 
111 en t 0 f tIl e corn borer in 
(If 1927. J928, and 1929. 

Record 0 

Dale Oh,wl"l'atiolls , 1~)~7 

May 2 . 

l\ILLY -I . 

.June 1 .. , 

,lime ~L 
,I ulle 14 . 
,I UIlC [G .... i-';l·pae a;l~l iUI:~ ,ic ('ollect, 

in Ontario. 
June Fl ... . 
. 1 u ne 21. .. . .P~lp·atioJi·7.5 % at' iio,lr:oE 
.Iune 24 .. . 
June 28 . . . . M DillS . ial~eri . at . i igil'ts . 

Station . 
.Tunc 2G. l\[oths at Jights .. .. ... . 
.Tune 30 . Moths at light s ....... . 
.TIl ly 1 .... Eggs. First found .... . 
July 2. 

July S ... . La~~ae: . ·Ne~v·IY·llatcli.ed : July 7 ... 

July 8 ... Eggs abundant ... . ..... , 

July 11. . .. . .... . ......... . ..... 

July 14 . Eggs less abundant. 1\1al1 
hatched. 

,Tilly lG ... . 
July 24 . .. . 
,July 25 ... . 

,T uly 29... . Some eggs remai n ..... . . 

il~l{ 3g: . .. . N'o eggs ·left .· .... : : : : : : .. . 
Aug. 11 . . .. .. ........ . ..... .. ... .. . 

Aug . ]3 .. . . Borer work quite noticeaIJ 
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SUMMARY 

Apparently very few moth s emergcd from p lowed fields wllcrc no 
reC use was left on t h e su rface. Many borers leave the soil to hide in 
debri s before pupation takes place. Some larvae are able to reach 
the surface hom a cons iderab le depth, at least 16 inch es. Man y bore r s 
perish in the soil and never reach the surface. Fall p low in g see 11lS t ( ) 

he more effective than spri ng plowing. 

SEASONAL DEVELOPMENT 

The following calendar records the principal events in the develop
ment of tbe co r n borer in lVIonroe County, Mich igan, for th e seaso n s 
(If ]927, 1928, and 1929. 

R eco rd of development of corn borer 

l\lIa,y 2. 

l\lIa,y 4 . 

.rune 1. 

J une 19 . 
.June 21. 
June 24. 
June 28. 

O":'H~rvat iOIlS, 1 n:27 

. P~Ii:;at\oIi.·i5o/~ at'Morir:oe": 

. Moths . tal~eri . at . iigit'ts' at' 
Station. 

June 29 . Moths at lights .......... . 
J une 30 . . .. Moths at lights ...... . ... . 
July 1 .... Eggs. First fOllnd ....... . 
July 2 ............................. . 

Ohse rvation s, 1 n2R 

Larvae observed on tlln soil 
ill a plowed field. 

Larvae ollservell as IHe
v iou :-; Iy. 

. A'llu'l ts e ;]·18r:ge.· .. : : : : : : : : : : 

. Moilis . ·a·b·~r;(i a;lt.· Eggs. 
First ou tside. 

Lar vae o!Jservpd Oil tl ll' soil 
of ;t recently lJlowed til,liI . 

I"ir :-;t JJlljJ ;te. Outside. 

Adults. First out sid e . 

. i~gg~: . ' ];'; r~t ·()t;(·s\(I(..· .. , .. 

Larvae: . ·NewlY· Ii.atclied: :: . Motti fiig,Ji.i ileai··peal(.· i.;·ggs· 
abundant . 

Moth flight near peale J uly!') ... . 
July 7 .. . 

J uly 8. 

J uly 11 . 

July 14 .... 

Eggs abundant ........... . 

Eggs less abundant. Many 
hatched. 

Eggs less num erous. l\1any 
hatching. 

P eak of flight probably pre
vious to now. 

J il l y 1 G. . .. .......................... Egg masses scarce ....... , ......................... . 
J uly 24 .... .. . ....................... .......................... Last moths in cages. 
J uly 25 .... .......................... .......................... Last eggs observed ill the 0.gg 

plats . 
J uly 29 .. .. Some eggs remain. . . . . . . . . . . . . . . . . . . . .. . ........................ . 
July 30.... .......................... Moth flight ended ..... . .......... .. ................ . 
A ug. 2 .... No eggs lef t ........................................ . ....................... . 
Aug. 11 .... .......................... Larvae growing rapidly . Preliminary counts in farm 

Aug. 13 . .. . 

Many full grown. field s indicate the presence 
of the borer in larger nWlI 
bers than lIsual. 

Borer work quit.e noticeable .......................... . 
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Young larvae often drop a nd bang su spended by s ilken thr eads e ither 
before entering the stalk or aft er having eaten th eir way out from 
in sid e t h e sta lk. Some redistribution lllay tak e place at thi s time , du e 
to the effect s o f wind or to the larvae attaching th em se lves t o pass ing 
animals. 

It o ften happens that yo un g larva e work into th e devel()ping tassel 
before it appears in th e ope n. S uch mut ilated ta sse ls, on compl eting" 
th e ir g rowth, o ft en. break over soon aft er appeari ng. Th is acco un ts , 
in part, for th e breakage of ta sse ls early in th e seaso n . 

F o r w inter quarter s, th e borer s seem to favor dry s talks rath er than 
the juicy stalk s of immature plants. T'h ey search out c1ry s tem s with 
soft pith in which to p end th e w in ter. Th is tendency is shown only 
aft er the feec1ing p eri od is fin ish ed. F or food, larvae prefer juicy 
plant. and linger in such g ree n, jui cy p lant s until tim e f()r see kin g 
winter quarter s. 

Deposition of Eggs 

Throughout the period of egg depos ition , co unt s w er e mad e 0 11 th e 
llumber o f egg masses depo sited on p lants in repre se ntativ e p lats . 
Co unts were a lso mad e of the numb er of eggs in a mass. 

In 1927, s ix vari e tie s of co rn w ere selected for this purpo . e, Dun 
can Ye llow D ent , Cle m ents \ I\f hit e Cap Ye ll ow Dent , Crosby Swee t 
co rn , IVl ichigan Hulles s Popcorn, and K in g Phi llip l' li nt . Ohse rvat ions 
w er e made and egg mass es counted at s ix day int erva ls. Th e egg 
masses found in each co unt and the !lumber of eggs in each mass was 
record ed and the location on the plant marked with a t icket punch. 
Fol low in g is a tabu lar r ecord of these count s. 

Varirty 

Tabular record of egg counts, 1927. 

Plat 
No. Row 

LA 
April 

28 

Egg M asses Found. on All Plants 

Ilow 
2A 

May 
12 

Row 
:3 A. 

May 
2 () 

Row I How 
4A Iii 

.TllIle 1\ IJri I 
o 28 

Row 
2B 

May 
12 

Row 
3B 

May 
2G 

How 
4 H 

.Tune 
o 

--------------1--------------------------

Duncan . 2700 ]0 2 1 2 4 1(\ 3 !) 0 
c..:le lil ents \\i llite ·(; ~i) ·.::::::::::: : 2703 z:{ 09 2 0 20 8 I 4 
G"t)lden G low .................... 2707 0 11 7 1 2D !) !j 2 
King Phill~ .. ..... . ............ 2714 20 10 7 0 D D !) 0 
Mi chigan · ulless Popco rn ........ 27 L!) ... . 2 4 0 R 0 I 0 
C ros by S weet .... . ... .... ....... 2718 1 ~i 5 1 2 ]0 (j 1 () 

It would see m that th e moth s prefer the plant s which are mo st ad 
vanced in growth for egg deposi tion. 

Such p lants in the two earl ier plantings ge nerally r ece ive the g reat est 
number of egg masses. 

Egg Counts in 1928 and 1929 

In ] 928 and in 1929, egg COUll t s were made on separat e plats. Three 
row plats with two g ua rcl row. on e ith er s id e we r e u sed. Unplanted 
row we r e left bet\V een t h e several g ro up s of the se ri es . In 1928, th e 
fi rst eggs were found 011 these plat s on Ju ly 2 and th e la st ones on 
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July 23. Tn 1929, the firs1 
on Jul y 2S. A tabular reco 

HolV 

I . 
2 .......... .. 
:~ . 

I . 
2 . 
:L 

Tol.al .... 

A ,"c ragr .. 

I .. 
2 . . 
:1 . 

now 

Tabula! 
----

c: roup 1 

No. No. 1 
l\ Ia,ssrs 1'1a,n( s E 

10 

Analysi 

c: rOllp 

Tabular 

C roup 1 

No. 1\'0. ]\ 
l\iassef; 1'lal1( s Ei 

---!------
Totals··· .1 Fi 7 ti 

I . 
2. 
:1 . 

A\'e rage .. 

Analysil 

c: roup 
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] uly 23. 111] 929, th c fi rst eggs we r e fou nd o n June 2G a nd th e last 
on Ju ly 25. A tab ula r r eco rd of t hese co un t s foll o ws. 

l10w 

I ........... . 
2 . . 
:1. ... 

o . 
]H n.ssE's 

2 
:~ 
fi 

T abular re cord of egg counts, 1928. 

c: rou p 1 

N o . No. No . 
Plan ts Eggs :Muf'ses 

G ro up 2 

No. 
PhLnt.s 

No . 
Eggs 

2 1 
12 1 
17 

No. 
Mas:;cs 

7 
fi 
8 

c: roup 3 

No. 
P lant s 

No. 
Eggs 

fJ7 
fi 8 

l Oa 

-------1---- --------------------------------

I . 
2 . 
:L 

ToUt! .... 10 118 80 180 21 0 1 274 

Analys is of 1928 e gg c6unt record. 

No. N o . 

c: rOi l p 
No. No . 

J' I<Ll iI,s 1\1 asses 
M asses Eggs 

pe r pe r 
Pi a l It Plan t 

----- ----------_·_--------1----- ----------------

10 
14 
2 1 

1 18 
180 
274 

. J I 

. Hi 

. 2:3 

-----_._-------------- ---- ----- ------------

"\·cr<l,gE' .. . 16 2 . Lfi 

T abular record of egg counts , 1929. 

c: rO ll P 1 c: rOll p 2 c: rOll )) 3 

Row 

I 
N o . No. No. No. No. No. No. No. No. 

1\1 a sscs I' la nl s Eggs M.'LSSE'S PI ,Lnts Egg:; l\ l ass('s P J,mts Eggs 

I .. () 2fi IllJ JO 2 (-\ J4 0 2 20 :n 
2 . () 2:, ' 0 0 :) z:3 :\.') () 17 () 
:3. .. .. . . . :{ 2fi 4.'", 2 26 ;)2 fi 2 () ;,'1 

-]~1 :~~-.-.. -1---:- -~ --~ ---1-;-;- ---:1· .~ ----; ---7-'- ---~ 

I . 
2 . 
:\. 

A I'e rage .. 

Analysis of 1929 egg count record. 

C r Ollp 
No. No. 

1\1;Lsses Pla nt :; 

l fi 
l fi 
7 

7(i 
7fi 
7 1 

27:\ 
2 1fi 
87 

No. 
M asses 

p e r 
P l an t 

. 2 

. 2 

. 1 

. Hi 

No. 
E ggs 

pe r 
Pl ,Ln t 

:{ . r; 
2 . !J 
1 . 2 
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ill the field durillg the Sl1mmer (If ]9.29 hut heetles caged with egg 
masses were seen to fecd freely 011 such masses. 

Relative Attractiveness of Corn Plants at Various .Stages 

In view of the extreme sens itiv ene~s of insects to odors, attempts 
were made to determine the relative attractiveness of plant s of differ
ent sizes and variet ies preferred hy the moths as places on which to 
lay their eggs. In carrying on this inquiry, use was made of a series 
of chambers, known as olfactometers, so arranged as to give the moths 
a choice between the two samples to be compared. 

This apparatus consists of three darkened chambers connected by 
a Y-shaped piece of two and one-half inch tubing. One chamber was 
attached to the stem 0 [ the Y and moths were placed in this chamber 
during the egg-laying season. Each fork of the Y connected with a 
separate chamber and in these were placed samples of corn plants to 
~e compared. It will readily be seen that moth s placed in the first 
chamber v,Thich co ntained no plant materia1 , would he attracted to 
one or the other o[ the challlbers "wh ich co ntained samp1es of corn. 
Tn order to cause the odors from the two samples to he carried into 
the reception chamber, a faint curre1lt or a ir was maintained from the 
two chamhers contain in g the sample s of plant material into the one 
in which the moths hac! been placed. 

During the season 0 r ] 9.27. it was possible to carryo n a few experi
ments which clearly c1emonstrated the fact that samples of the more 
mature corn plants "were more attract ive than those of smaller size, 
also, it was founel that unmutilatcd plants were more attractive than 
those that had been chopped up into fine pieces. During 1928, trials 
of the attractiveness 0 F corn plan ts of varying size were made. Samples 
2 inches in height and those of 8 in ches, 24 inches, 36 inches, and 48 
inche s, respectively, were compared one with another and samples of 
the common mugwort, Artemesia vulgaris, were included. As a result 
of these tests, the greatest attractiveness "was founci in corn from 24 
inches to 36 inches in height. No preference was sho\V1l for the mug
wort, although a very few moths did enter the mugwort chamber. This 
preference for corn ahout 24 inc11es to 36 inches high corresponds very 
closely to the relative attractive ne ss of variolls sizes of corn as oh
served in the fielel. In other words. plants ranging from 24 inches to 
36 inches high see111 eel to ha ve re~ched a stage of development which 
was selected in preference to t]lat o[ a sm3;ller or of a greater size. 

Migration of Borer Larvae and Moth Emergence from 
Shocked Corn 

] n Octoher, ] 927. a recovery trap "\\'as arranged to capture any migrat 
ing borers that might attemp t to leave a s ingle shock of corn. The 
square trap measllred ronr feet OIl the s id e and was cleven inches high. 
Jt was fitted with an oilc loth harrier tacked arollnd th e top edge or 
the frame, and corrugated paper strips were tacked in sic1 e the frame to 
furnish retreats [or such larvae as might leave. The shock consisted 
of 50 stalks and contained approximately 100 borers. 

On November 19tb, one borer ,vas removed from the recovery trap. 
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Plat No. 

Percentage of borer larvae surviving, 1927 data. 

Planting ~~ss~~ 
No. of 
Eggs 
(Apx ) 

No. of 
StlLlks 

POPII 
lation 

TO . of 
Bore rs 

81 11"- Mor-
vi vlLl tality 

P e r cent P e r cent 
---- -------1----- ---- - --- ---- ------------ ----

2700 A- Duncan Ch er,k . 1 ]0 130 03 .r. 32 23 77 
2 21 284 1 . 28 fi8 24 7() 
3 2 27 . 00 0 0 100 
4 4 04 ( . . . . . .08 4 1() 84 

2704 B- Duncan Check . 1 Hi 2lfi ,'i3 1. 2,'i fi() ~~O 70 
2 3 41 . 7(; 40 D8 2 
:3 ,'i fi8 . Hi D ]:'3 87 
4 0 0 . 0 0 

2703 A-Clemen ts 
White Cap .......... 1 23 310 !i4 2. 04 JlO 3,'i fiG 

2 9 ]22 2 . G4 ]:38 I l:~ - 13 
:3 2 27 . 08 4 1fi 4 
4 0 0 . 0 0 

2703 B- Clem ents 
White Cap . ..... .. .. 1 20 170 54 ] .80 D7 .'j7 43 

2 8 ]08 . (;4 :3,'i 22 88 
:{ 1 14 . 28 ],'i ]08 - 8 
4 2 27 . 00 0 0 ]00 

2707 A- Golden Glow .. 1 !) 122 53 1. 3() 72 ,'iD 4 L 
2 11 J49 .48 2,'i ]7 8:'3 
3 2 27 . 28 I G r,f) 4 :') 
4 1 14 . 12 fi :~0 (i,'i 

2707 B- Golden Glow .. 1 2!) 3!)2 53 2 . 50 ] 3:3 ;)4 (if) 
2 9 ] 22 . 92 49 :~9 fi l 
3 !) (i8 

I: 
. 28 ]!) ~12 88 

4 0 27 . 04 2 92 

The Mean Average Survival According to this T,Lhl<: is - 3·1 .4'!t, 

Percentage of bo·rer larvae surviving, 1928 data. 

Group now No. 
Pl a nt s 

No. Mortalit y 8 1JI" vivai 
Lar vae 1'01' ce ll t Pe r ce n t 

----------------- ------- ----- ----- -------1-----

1. 

2 . 

3 ....... 

Totals ... .. .... .. , . 
Average ..... . . . .. . 

1 
2 
3 

] 

2 
:-3 

] 

2 
:{ 

28 
:~ I 
:10 

28 
:n 
2H 

:{2 
:1O 
20 

2G0 

18 
3.') 
fi.'i 

2 1 
12L 
47 

07 
Gil 

]00 

.'i81 
ti4 . .'i 

4 
10 
2D 

13 
:n 
22 

2 10 
2:1 . (\4 
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Gr oup 

-------- - -~-~- -

A . 

II . . . 

C . 

T o t a l. ...... . . ... . 

Average .... . . . .. . . 

Survival o f larvae, 1929 data. 

I{ow 

- - -

1 
~ 
;} 

1 
~ 
:3 

1 
2 
3 

233 
Pla n ts 

No. 
P lallt s 

2~ ., 
~fi 
~n 

~ .f) 

L:~ 
J7 

20 
~ () 

:W 

574 
Eggs 

No. 
l i;ggs 

11n 
Ji ll 
:l :l 

10n 
:l.') 

0 

4 .') 
32 
54 

G7 
Larvae 

No. Morta lity Survi va l 
La rvae Per cent P er cent 

10 13. 4. 
11 g 
10 30 

R 7 
.') 14 
0 

2 . .. ..... . . 4. 
!) 28 
0 11 

88 12 

To summa rize th ese data bri efly, we fin d that in 1927 an average 
su rvival of 34.4 p er cent prevail ed. In 1928 the a verage survival was 
36.0 p er cent a nd in 1929, 12.0 per cent . This sharp drop in the nu m 
her of individua ls survivin g t h r oug h t h e sea son , m ay poss ibly be ac
co unt ed fo r by th e prese nce o f a ladybird , MegiHa maculata, which was 
very pl en t i f ul d II ring ] 9-Z9 a nd \V h ich was seen t o feed 0 11 th e E'ggs 
free ly. 

Miscellaneous Host P lant Record 

Durin g 1927, a vari e ty of pla nt s th a t mi g ht poss ih ly se r ve as host 
p lants for th e co rn bor e r we r e k ept uncl er ob e rv a tio l1 . A li st o f the 
plant s under ob se rva tion durin g 1927 is g iven . ] ' hose s t a rr ed w er e 
the only ones in whi ch corn bo r e r s es tab li sh ed th e m sel ves. So m e o f 
t h e o ther s showe cl s li g h t lea f injury jus t a ft er th e tim e of ha t chin g 
but sub seq u e n t d is sec t i 0 II S 0 f th e p 1 a 11 t s fa i 1 e cl t () 1'(' \ ' (' a 1 th e h 0 r E' r s : 

E arly A mhe r Ca ne* P eanut s 
F et erita * Cabbage 
Kaffi r Cor n* Ca rro t s 
M ilo Maize* Cuculllhers 
W es t ern H tll 1ess Kanjr S tring BE'a ns 
Pink K affi r Peas 
S unfl ower T om a t o('s 
Arti chok e Beet s 
Cotton P ot a t oes 
Cowpeas I ' ielcl B ra ns 

Host Plant Observations in 1928 

Durin g the season of 1928, a t otal o f 60 d iff e r ent species and variet ie s 
of pla nts we r e under obse rvation. Som e wer e placed under scr eened 
cages into w hich moths wer e introduced in o rd e r t o fo r ce, if poss ible, 
t he larvae t o a ttack t h ese plants. Th eir egg depos it ion, la r val estab 
lishment, a n el total population we r e obse r ved o n both th e caged pla n t s 
a nd on th ose g rown in t h (' open. Th e plant s und e r obse rva t ion are 
li st ed. 

IKYESTIGATIONS OF ( 

unflo \\'c r 
S t ocks 

Miscellaneoll 

Dahlia* E oc . Boe 
Zinnia* E o c. Boc 
Marigold * Eoe. 13 0e 
A s t er * E oc . Boc 
Tulip 
Carnation 
Pink * Ec, Be 
Galliardia 

Cow-pea s 
S oybean s* 
P eanuts* 
Oats* 
B arley* 
Buckwh ea t * 
R ye* 
Potatoes* 
B ean s, R obu s t* 
Sug ar Beets* 
Cotton* 

.:\rti ch ok es . ] cru sal e l11 * Ec 
Turnips* 
R eel B eet 
T om atoes* 
Celer v* E c 
O ni01; s* 
Cabbage* Ec 
Caulifl m \"er 

Key-

*-Cage us ed 
E - Eggs 
B- L arvae 
o- K o t under cage 
c- L nd er cage 

I n 1929, th e li s t \\"a s reciu c 
u sed . Th e fo llowing li st ill 
1929. 1\0 bor er \\'o rk wa ::; fo 
\\'as fo uIle! in t he fin al in spec 
a ll plan ted ve ry Jat e, due to 
t Il e tim e t he l1l o th fl ig ht OCC ti 
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Miscellaneous Plant Records for 1928 

Ornamentals 

Sunflo\\-er 
Stocks 
Dahlia* Ene. Boc 
Zinnia * Eoc. ]Joc 
Marigold* Eoc. Doc 
Aster* Eoc. Hoc 
Tulip 
Carnation 
P ink * Ec, Be 
Galliardia 

Cow-peas 
Soybeans* 
Peanuts* 
Oats* 
Barley* 
Buckw hea t* 
Rye* 
Potatoes* 
Beans, Robust * 
Sugar Beets* 
Cotton* 

Artichokes. Jeru salem * Ec 
Turnips* 
R ed Beet 
Tomatoes* 
Celery* Ec 
Oniol;s* 
Cabbage* Ec 
Cauli flow er 

Key-

*- Cage us ed 
E- Eggs 
B-Larvae 
o- Not under cage 
c- 0 nd e r cage 

Poppies, Garden 
Rose of Heaven 
Gladiolus* Eco, Boc 
Sweet Pea 
Canna 
Salvia 
Dusty JVliller, Artemesia 
Nasturtium 
Pansy 

Farm Crops 

Chicory* 
Kaffir Corn 
M illet, Who Wonder 
Sudan Grass 
Sorghum 
Mangels 
Rape 
Millet. Japanes e 
Alfalfa* 
Sweet Clover* Ec 

Garden Crops 

Beans, String* Ec 
Carrots 
Cucumbers 
Watermelon 
Muskmelon 
Radish 
Swiss Chard 
Lettuce 

In 1929. th e list was r educed ~()llle\\'hat and no caged material was 
used. The following list indicates th e plants under observation in 
1929. 1\0 borer ,\-ork was found during the growing season, and none 
was fOllnd in the final inspectio n on November 22. This material was 
all planted very late . clue to adverse ,veather, and ,vas quite small at 
the time the 1ll oth flight occurred . 
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Cosmos 
Zinnia 
Marigold 
Dahlia 
Amber Cane 
Sunflower 
Kaffir Corn 
Feterita 
Sudan Grass 
Millet, Common 
Millet, German 
IVIillet , Who Wonder 

Plants Observed in 1929 

Cotton 
_\rtich oke, Jerusalem 
Soybeans 
CO\y-peas 
L ong Beets 
Mangels 
Rape 
Carrot 
W ax-bean 
Tomato 
P otato 

A Comp,arison Bet ween Corn an d Mugwor t as Host P lants 
For the Corn Borer 

The fact that in France the common mugwort, Artemesia vulgaris, is 
said to be very attractive to the corn borer led us, during 1928 and 
1929, to grow mugwort and corn in clo se proximity to each other in 
order to determine the relative attractiveness of the two plants as 
host plants for the corn borer. The mugwort seed was obtained in 
Canada* and the corn used ,vas Dun can , a standard 11ichigan variety. 
The mugwort was g rown in a r ow w ith a row of corn on each side. 
Part of the series of three rovYS w as covered by two screened cages 
and moths w ere introduced into the se t o supply an abundance of borers. 
Following, in tabular form, a r e th e data taken in 1928. N o eggs were 
found on the mugwort, and the bor er s ,yhich were found very likely 
migrated from the corn plant s. Thi . behavior is not indicative of any 
particular preference on the part of th e borer for mugwort, since the 
same thing often happens in corn fi eld where rank w eed g rowth is to 
be found . 

Corn borer attack on Mugwort compared to that on corn, 1928 data. 
Natural conditions. 

Corn .... ... . .. . ........... . . . . ..... .. .... ' 
Mugwcr t ..... . .................... , .... . 

C age Ko, 1 
Corn .. .. .. ... ...... . ..... . ...... . . . 
Mugwort ........ . ............. . . .... . 

C'(1~ r~~ : 2 . ................. . .. . . . . 
~111gwor t ... . . . .. . . . ..... . , .. . ... , 

-:\0. o f 
Pl a nt s 

1'0 
37 St em s 

1\0 . of 
E ggs 

50 
o 

Caged M a t eri a l 

14 
22 S t em s 

14 
12 S tem s 

184 
o 

GO 
o 

No. of 
Borers 

No. of 
points of 
attact 

23 17 
:) I 3 

(M OtllS Introduced)· 

24 
(j 

22 
23 

4 
14 

24 
n 

*Th e mugwort seed was furni shed h.\· th e Botan y Departm ent , Cc ntral E x pe r i
m cntal Farm, Ottawa, Ontario, Can ada. 

I?\VESTIGA.TIO:\'S OF C 

Corn and Mugwort COl 

During 1929 the corn mac 
ably outgrown by the mugw( 
During this season the plan1 
,york eith er in th e corn pIal 
-+3 s tems o f mug\\'ort ,yhid 
sected and no borers found. 

1n th e case of mug\\'o rt ; 
cage, 10 female and five ma 
flight. The follo\\'ing table: 

C orn (vel'.\' small ) , .. ...... . . , ..... , . , . 
::'IIugwort (A. vulgaris) (R rtnk growth) .. . 

T hi s experiment indicates, 
co mmon mugwort as a host 
that corn in the presence of n 
co rn bor er a ttack ; and third 
co rn t o mugwort is possible 
corn but thi s migra tion doe~ 
the part of th e corn borer tOt 

F ig. 17.-Mugw 
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COorn and Mugwort Compare,d as Hosts For the Corn Borer 
During 1929 

During 1929 the corn made a very poor growth and was consider
ably outgro\vn by the mugyvort both beneath the cages and in the open. 
During this season the plants not caged sho\yed no evidence of borer 
,,"ork either in the corn plants or in the mugwort. Late in the fall, 
43 stems of mugwort v,rhich had been grown in the open, \vere dis
sected and no borers found. 

In the case of mug\yort and corn grown side by side inside of a 
cage, 10 female and five male moths \\Jer e introduced at the time of 
night. The following table gives the results of this t est. 

Data 1929 

Corn (ver.v small) ......... . ... . . __ . .. . . . . 
~1ugwort (A. vulgaris ) (Hank growth) . . . .. . 

;-Jo. of 
Pla.nts 

f\ Stems 
31 Stems 

No. of 
points of 

injury 

o 
3 

:."Jo. of 
Borers 

o 
3 

This experiment indicates, first, that the corn borer prefers corn to 
common mugwort as a host plant under Michigan conditions; second. 
that corn in the presence of mugwort is not protected by the latter from 
corn borer attack; and third, that a migration of the corn borer from 
corn to mugwort is possible after the eggs have been deposited on the 
corn but this migration does not necessarily indicate a preference on 
the part of the corn borer for common mugwort as a host. 

Fig. 17.-Mugwort plants (Artcmcsta 'i..I1Ilqaris). 
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Farm Field Infestation Survey for 1929 

1\ survey o f fields and infes tation counts over a limited part of the 
state, was mad e in ] 929. Owners of fields were interviewed in each 
case and infestation counts were made in each field. In selecting field s 
for examination. the attempt wa s made to make use of the more heavily 
infested field s in each locality. The cOllntie s visited ,,'e r e Monroe, 
Lenawee, Hi ll sdale. Washtenaw, \Vayn e . lVlacomb, St. Clair. and San
ilac. Counts ,v e r e made in field s in all of thes e counties except Sanilac. 
The accompany ing table g ives the names o f the farms vi s ited in each 
county, vl'ith the bo rer population in each field as determined by the 
counts. 
. During this survey, th e most heavily infes t ed field vis ited and that 
most severely damaged was on the vV eeman farm in 1\10nroe county. 
In this field. 99.9 p er cent of the plant s showed borer work. with an 
average of 11 borers to a plant. No count of breakage was taken in 
thi s particular field because the corn vvas cut before such a count could 
be taken. It is believed that thi s field carried more borers p er acre 
than any other field found in the stat e at thi s time . 

In general, the infes tations were much higher, in :Monro e county at 
least, than ever before, the earlier planted corn suffering sever e ly 
throughout th e county. In Lenawee county, som e field s were found 
wher e sever e losses occurred . Th e eastern and southern parts of th e 
co unty showed a consid erable increa se in bo r er population over that 
of prev iou s years. In Hill sdal e county, farm ow ners noticed an in
cr ease in the amount of corn bor e r work over that of previous seasons, 
a lthough the co unty see m s to be just o ut side of the area in which 
notable comm ercial los s h as occurred. Some fi eld s in Wayn e county 
ca rri ed high infes t a tion s, and in Macomb county th ere was an incr ease 
in the numb er of bo r er s, although th e infes tation did not appear to 
be so se rio us as in the o ther counties mentio ned. Apparently a de 
crea se has taken place in the bo r e r population in St. Clair and Sanilac 
co unti es. 

In these counties, con siderable s weet corn is grown for cann1l1g pur 
poses and the offlcial s at the canneries are convinced that the number 
of infested ea r s received, up to the time of thi s survey, was very much 
smaller than in the past . 

Farmers thro ughout the area cover ed by thi s survey are, with v er y 
few exceptions, anxiolls to practice control measure s for the handling 
of. corn borer. They are convinced that clean cultural practice and 
car eful plowing " ,ill control the borer o r at leas t aid materially in do
ing so . Whe reve r large increases o f infestation have occurred, it was 
in districts where corn s talk r esidues were car elessly disposed of be
fo r e th e tim e of moth flight. To summariz e, it would appear that M on 
r oe, Lena wee. and \Vavne counti es have suffer ed increases in corn 
bo r e r attack up to th e -point of co mmercial damage. Hillsdale, 1\1a
comb, and \i\! ashtena w co unti es have noticeable increases in their corn 
borer populati o n but have experienced only slig ht losses. Sanilac a nd 
St. Clair counties apparently show dec reases in the corn borer popula-
tion. 

Following is a li st of farnls vis it ed in the course of making this 
survey, t ogeth er w ith the p er cent of infestation, the borer population 
per plant, and in so m e ca ses th e break:age of stalk s given in percentage. 

INVE STIGA TIONS OF ( 

Fielrl 

M onroe Coun ty 
Curti s DriJlarcl . 
A . Weeman .. .. 
W . F . Carter . . 
G . A . Custer ... 
Martin Miller . 
A . Kipf. . ... 
Ben Cousino .. . 
Bert Rathke ... . 
Joe Coutcher .. 
R. R. Kirtla nd . 
'V. Krauss . . 
J . W . Hobbs . 
Chas . Ba ker . 
Wm . Kipf ... 
Wm . Fox . 
Geo. Happy . 
John Outher .. 
James Kell ey . 
Earl Stowell. 
M. H1lffman .. 
Geo. Hoppert .. 
Irving Knapp . 
J . D . Laclian . 
Peter GanaIJis ... 
Geo. J . Goctfried . 
Everett Vanriper . 
Gordon Waga.r 
Bert Knap]) ... 
Eel. Vogel . . 
.Toe Morrin .. 
Paul C lement . 
H . T . Stinley . 
Ben Dusseau . 

Farm Sur, 

Erie . 
Monr 
Monr 
Mom 
Mom 
Monr 
Newp 

. ... ... Mom 
Monr 
Erie . 
Monr· 
Flat I 
Monr, 
Monr, 
Newp 
Monr< 
Newp 
Carlt( 
Dund, 
Newp 
Newp 
:Monn 

. . .. F lat I 
Monr( 
MonT< 
Irla .. 
Carlte 
Monn 
Monn 
Erie . 
Britt o 
Monn 

M iller Farms . . .. .... . . . 
Monn 
Monn 

Lenawee Count " 
Geo. Brablic . 
Si. Shelclroll ...... . 
Earnest Gricmohm . 

Hillsdale County 
Roscoe Masters . 
Earnest' G ilbe rt . 
1. K . Maystead . 

' Vayn e C01lnty 
W . M . Bristow . 
.J. M . Sweglif< .. . 
E. F . Truesdale . . . 
Grennan Farms . 

Washtenaw Count \' 
Louis Scherd t " 
A . J . Lutz . ... .... . 
Clarence Feldknap . 

Brit to 
Blissfil 
Riga . 

Waldr 
Walrlr 
Osseo 

Fl at ]1 
Plymo 
Waynl 
North 

Saline 
Saline 
Saline 

Macomb COllnty 
John Ganfield .... . ... ... .. . . Riehm 
John Gamm . . . . . . Armad 
Roy Weeks .. . Riehm 
Henry Gamm . . . . . . . . . . . Romee 
C . A. Denison . Rome( 
Alice Kling .. . Mt. G 

St . Clair County 
Joe Dietlin .. . 
Joe Dietlin .... . 
T . J . Theison .. . 
Frank Loyle .. . 

Joe Zweng .. . ........ .. . . . . . . 

Marini 
Marini 
St . CIa 
St . CIa 

MarinI 
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Farm Survey of Borer Infestation 

Field 

l\Ionroe County 
C urti s Drillard 
A. W eem a n .... 
' V. F . Carter .. 
G . A. C uste r .. 
Martin Miller . 
A . Kipf ... ... . 
Ben Cousino . 
Bert Rathke .. 
.T oe Coutcher ... 
R. R. Kirtland . 
W . Kmuss .... 
.T . W . Hobbs .. 
Chas. Baker . .. . 
Wm . Kipf. .. . 
Wm . Fox ... . 
Ceo. Happy . . 
John Outher ... 
.Tames Kelley .. 
Earl Stowell . 
M. Huffman .. 
Geo. Hoppert .. 
Irving Knapp. 
.T . D. Ladian .. 
Peter Canallis .... 
Ceo . .1 . Godfried .. 
Everett Vanriper . 
Cordon Waga,r . 
Bert Knapp ... 
Eel. Vogel .. 
Joe Morrin ... 
Paul C lem ent .. 
H . T . Stinley .. 
Ben Dusseau . 
M iller Farms. 

Lenawee C ount.v 
Oeo. Brablic 
Si. Sheldron ....... . 
Earnest Cricmolllli .. 

Hillsdale County 
Roscoe Masters . 
Earnest' Cilbert . 
I. K . Maystead . 

'Vayne Coun ty 
W. M . Bristo\\·. 
.1 . M . Sweglis ... 
E. F. Truesdale . 
Grenna n Farms . 

Washtenaw C ounty 
Louis Sch erdt . 
A . .1 . Lutz ....... . 
C larence Feldknap . 

Macomb Count y 
.Tohn Canfield . 
.John Camm .. 
Roy W eeks ... 
Henry Camm . 
C. A . D enison. 
Alice Kling ..... ... ......... . 

St. C lair County 
Joe Dietlin ... . 
Joe Dietlin ... . 
T . .J . Theison .. 
Frank Loyle .. . 

Joe Zweng .. .. .. . 

Addrr.ss 

E ri e . ..... . 
Monroe .. . ..... . 
Monroe .... . .. . . 
Monroe ... . 
Monroe .... . 
Monroe ... . 
Newport .... . 
l\!Ionroe . ... . 
Monroe .. . 
E rie . . ... ........ . 
Monroe Co . Fa rill .. 
F lat Rock .. 
Monroe . 
Monroe .. 
Newp ort . 
Monroe .. 
Newpor t .. . . 
Carlton . . . 
Dundee .. " .. . ... . 
Newport .. 
Newp o rt . 
l\!lonroe .. . 
Flat Rock . 
·Monroe . . 
Monroe. 
Id a . ... 
Carlton . 
·Monroe .. 
:Monroe . 
Erie ... ' 
Britton . 
Monroe. 
l\!Ionroe .. 
Mon ro e . 

BrittOIl . .. 
BliRsfield . 
Riga . 

Waldron .... . .. .. . 
·Waldron . 
Osseo .. 

Flat Rock . 
Plymouth . 
W ay ne .. ... 
North vill e . 

Saline . 
Saline . 
Saline . 

Richmond . 
Armada .. . 
Richmond 
Romeo . 
Romeo .. ... . 
M t . C lem ens . 

Marine C ity .. 
Marine C ity. 
St. C la ir .. . 
St. C lair .. . 

Marine C ity ... 

I 
Infes tatioIl . Bore r I Breakage 

P er cent , poPulation P er cent 

]00 G. 15 
99 . !l 11 
9!l . !l 7 . 22 Sl 
!l!l 4 . !j 
!)8 7 . 0 77 
9S 4 . n 
97 4 . 7 
!l7 4 . 2 
!l7 4 
9n . 8 4 . OS 4)11 

90 . 3 !) . 0 
!l6 . :) . :3 
!In 2 ;, . :3 
!)o f) . 4 
!)o .')0 
f)f) :3 .8 fil 
!l." 2 .4 
!l:3 N.T . 
!)2 . 2 .'i . 2 4:) 
!)2 4 . :3 
92 4 . 2 
90 2 .4 
89 :{ . I 
80 . 8 :3 . 26 40 
Sf) . f) 1. !l2 
8.5 4 :3 . f) 3.'i . S 
83 . !l 2 8 
83 .8 2 . :34 28 
83 . :3 2 . 0 
83 :3 2 
71 0 1 . f) . S 
70 I . 9 
:")4 L . :3() . 09 
47 1 . 00 

9.'5 . 4 2 . 7 .'>3 
94 '-J.T. 4() 
4.'5 . 6 . 98 3 . 4 

.'i0 2 7S !l 8 
47 . 2 ;) .'i . S 

!) . 2 . 22 ]() 

9()8 
3g . 6 . 8 fi .8 
3.'5.8 2 () 11 . 2 

7 . 6 . 12 2 .0 

31 :3.'i 4 
29 .') () 08 
13 . 6 . 3 2 . 4 

7."i . 
2f; ' 

Hi . 
33 .8 1] .4 
32 . n . 22 10 . 2 
21.8 lo 9 . () 
20 .8 . .'i2 n . 4 
20.6 . 42 38 . 

.'i6 . 4 . !J5 17 
34.8 . 62 7 . 
27 . 2 . g2 7 . 4 
24 .8 . 72 5 . () 

24 .4 . 26 3 () 

26 . 2 . 8 
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SUMMARY OF ENTOMOLOGICAL INVESTIGATIONS 

Screened traps wer e placed in several nearby farm corn fields where 
cornstalks had been plowed under t o a depth of 6 t o 8 inches. These 
were allowed t o remain in the fields until after the period of moth 
flight. No moth s \v er e found to have emerged in these trap cages, 
supporting the contention that clean plowing, leaving no debris on the 
urface of the ground in which the borer may hide, is a very effective 

control measure. 
A s imilar exper iment was conducted whereby a known number of 

co rn borer larvae were buried in cornstalks in a furrow 8 inches deep. 
In the case of larvae buried in the fall 9.1 per cent were recovered 
in corrugated paper strips at the surface of the ground inside the trap. 
In the case of material buried in the spring 39.1 per cent of the buried 
larvae were r ecove r ed in the paper strip s: The remaining borers evi
de ntly perished, a s no moth recov ries were made, and upon exhuming 
and inspecting the buried material no borers were found . 

That many borers which are buried by plowing or by other means 
co me to the surface was indicated by the fac t that so me borers buried 
t o a depth of 4, 6, 8, 12 and 16 inches were recove r ed in corrugated 
paper strips placed on the so il surface. 

Studie s of egg deposition indicat ed tha t the corn borer moths pre
fe rred t o lay their eggs on the larger and more advanced plants. 

Some borers w er e r ecovered from corn st o red in an open crib, emerg
ence of these corn borer moths followed that of field collected material 
very closely, being slig htly later. The peak of the emergence from 
the crib came about t en days later than the peak of general moth flight. 

The relative a ttract iveness of corn plants at different s t ages of de
yelopment t o corn borer moths was studi ed \vith a n olfactometer. 
Plan t s ranging from 24 inches t o 36 inches high seemed t o have reach ed 
a stage of deve lopment which was selected by the borer moths in prefer
ence t o plants of a smaller or greater size. 

In a field in vvhich the corn stubbles averaged 9 inches high 9.2 pe r 
cent of the total population of borers before harves t were found in th e 
s tubble, and .4 per cen t of the t ota l population 'were found below th e 
ground. 

For two years corn and mugwo rt were compared a s food for the 
corn borer. T hese experim ents indi ca t ed that the corn borer under 
:Michigan co nditions preferred corn t o common mugwort as a host 
plant. Corn in th e pre sence of mugwort wa s no t protected by the mug
wort from corn borer attack. 

Counts made in a number of corn fields in southea st ern Michigan and 
growers' estimates of the damage done by the borer point out rather 
severe losses w hich many farmers in this section of the state ex
perienced in the season of 1929. The most heavily infested field car
ried a 99.9 per cent infestation and an ave rage borer population of 11 
bore rs per plant . 

Ii'\\-ESTIGATIOKS 0 : 
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CONCLUSION 

The most satisfactory and effective means of controlling the Euro
pean corn borer available at this time is the destruction of borer larvae 
between the time of corn harvest and moth emergence the following 
pring. This can be accomplished by: 

1. Low cutting, to take the maximum percentage of borers from the 
field in the corn stalks. 

IT. Ensiling, shredding, or grinding the stalks. 
III. Plowing under, burning, or otherwise destroying all corn stubble, 

waste and refuse before June 1st. 


