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INTRODUCTION

The European corn borer (Pyrausta nubilalis Hiibner)
by 1925 had spnread over several counties in southeastern
Michican, causing an estimated loss of from fifty to
seventy ver cent of the corn crop. This attack constituted
the most serious vmotential menace that had ever confronted
the corn cron. It ves feared that its spread over the
entire corn nroducing area of llichican was only a cuestion
of time,

An experiment station was established in this infected
area near the city of lonroe, in the county of lonroe, by
the State Board of Amriculture of llichican State Collece in
19268 to study the cultural »nractices thot would aid in
controlling this new nest, and to study the feasibility of
obtaininge corn varieties that were either resistant or
tolerant to the ravages of the borer.

Reports bty Euronean investicrators indicate that there
are corn varieties vhich are more resistant or less subject
to the attack of the corn borer than other varieties,
Raubaud (4), Pasteur Institute, Paris, revorts studies in
1937 which indicate some resistance in the corn variety

Eatif d'Auxonne end anvarently complete immunitv of the



variety Dent de Cheval to infestation by the corn borers
Marston (2) cites Ease of the German Biological Institute
of Agriculture, vho reports studies wnich indicate complete
immunity of the variety Pferdezahn to the attaclks of the
corn borer.

llre Ae Re llarston, who was placed in charze of the
agronomy work at the llonroe Station, reported (2) that some
strains of corn are more tolerant to borer damage then
others, some escape attack, and some are resistant. Ik2iz
Amargo, a variety of corn which had been received from Dr,
D, We Jones of the Federal Corn Borer station at Arlington,
llassachusetts, was found most resistant, but is, unfortunately,
not adapted to liichigan climatic conditions, llichigan
varieties proved to be suscentible,

The data, which were obtained from segregates coning
from crosses made between Ilniz Amargo and local llchigan
varieties, show that resistance seems to be recessive to
susceptibility and due to a single factor difference (2).

Since the establishment of a definite relationship
of susceptibility to an easily discernable morphological
or physological character would be of great value in the
selection of resistant segregates, a problem was outlined
in 1930 that would maie such a study possibles This

problem was subdivided as follows:
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Fig. 1. Showing damzge done to the corn stalk by
the corn borer (Pyrausta nubilelis Hubner) used by
permission of the Entomological Department of Michigan

gtate College.



l. To obtain the means of the various characters
of the different strains and variety of corn used in
these investigations and to determine whether or not
these means are significantly different from each
other.

2o To determine the relationship between the per-
centage of corn borer infestation at harvest time and,

(a) the height of plant at the time of moth flight,

(b) the area of leaf at the time of moth flight,

(¢c) the number of internodes,

(d) the height of upper ear,

(e) the height of plant at maximum growth,

(f) the leaf area at maxinum growth,

(g) the number of days from planting to date of
tasseling,

(h) the number of days from planting to date of
silkinge

A review of the literature showing some studies up-
on the different phases of this work will be given be-

fore discussing the material used in this investigation.
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Fig. 2. A Maiz Amargo plant of the South American
corn variety that is resistant to the corn borer

(Pyrausta nubilalis Elibner),

)
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o reports heve been found giving any inlormation
on worx done to determine the relationchip oi the
verceatage of Born borer infestation and to the nwmber
of internodes, height of ugper ear, leaf area at
maximum growth, heignt of corn at maxirum growth, and
date of tasselinge Gome studies have been made on the
relationship of corn borer infestation to date of sillz-
ing end reight of plant at moth flignt,.

Ileiswander and fuber (3) cshowed that there was a
nar..ed decrease in eg3 depositioﬁ of the corn borer moth
as the average height of plants decreased, irresvective
of varietiess '"Resistance to survival varies inversely
with the silizing date of the host whether veriety,
planting date, or merely rate of development within a
given variety or vlanting dcte is concerned”,

Szlter, Thateher, and llcClure (5) revorted
correlation studies vhicha were made »y lleyers and Cutler.

- n

ney Touad a significant nezative correlation vetween

=3

th

ate of silizin; and corn vorer inlestation and a siznificant

o))

pocitive relationship between height of plant and infesta-
tion.

Ilurston (2) gives a coefficient of correlation of
t,054%,097 betwezn the perceantn e of infestation and the

nuaber of dass from planting to 50 per ceat silk,



LLTTRIAL

Stvdies were made in 1939 o

n the followi:ng corns:

1l0e STTralils .0e OL jenera-

Ctrain and variety or nlots tions inhvred
Local corn x =iz Amcrzo, 3869 3

inbreds
Local corn x liaiz Amargo, 126 4

inbreds
Local corn x local corn, 23 4

inbreds
Duncan variety (check) 221 0

irther data were collected
generation of the inbred straius

several other lines.

in 1931 on the filial

used in 1920 ard on

Ja strains 0, 0I genera-
ctrain gnd veriety or rlots tionz inbred
Ilorthwestern Dent x llaiz Amergo, 100 3

inbreds
Local corn x iz Amargo, 106 (3,4,0r 5)specially
inbreds resistant strains
Local corn x laiz amnargo, 176 4
inbreds
Local corn x laiz fmargo, 234 5
inbreds
Duncan variety (check 297 0
Local corn x locel corn, 60 3
inbreds
Local corn x local com, 40 4
inbreds
Local corn x loecel corn, &4 5
inbreds

)

The data for 1930 were obtained from lxrs Ae Re llarston,

re

Asronomicst, 1

ree 0

lonroe, Idchigan, while the 12Z1 data viere ovbtained by the

chigan State Colleze Gorn Dorer Sub-Station,
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Fige 3. General view of the corn breeding plots
growing at the llonroe Corn Borer Station, at llonroe,

Michigan, taken in 1931,



writer on material planted by IIr. llarston,.

The inbred strains of local corn crossed with liaiz
Amargo and local corn crossed with local corn had been
selected every year for resistance to the corn borer, while
the sister lines showing comparatively high infestation were
discarded.

This experiment was conducted under conditions of
natural infestation and was a part of the rezular strain
and variety tests conducted at the llonroe statione Tach
strain was planted in a single plot one row wide and ten
hills long with three plants to a hill. The hills were
3 1/2 feet apart each waye. IEvery fourth plot was planted

to the Duncan variety as a checke

LIZTHODS

The methods followed in obtaining the data on the
several characters used in these investigations are as
follows:

For the morphological characters the average for
the plot was determined by making counts or measurements
on one plant in each of five alternate hills.

The number of internodes from the ground line to
the tassel was used.

Height of ear was obtained by measuring the distance

from the surface of the soil to the base of the ear,
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Fig. 4. Dissecting corn stalks, looking for

corn borers (Pyrausta nubilalis Hibner).
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Plant height at maximum growth was the distance
from surface of the soil to the tip of the tassel. This
measurement was talken immediately after silking.

The area of the leaf was calculated by multinlying
3/4 of the leaf length by its width. The length of leaf
was determined by measuring from the base to the tipe The
width was takxen at the middle of the leaf. The leaf at the
base of the uvper ear and another aprnearing medium in size
were usede

Feiznts were measured in inches and areas in square
inches,

The dates of tasseling and silking were taken when
avproximately 90 per cent of the tassels or silks respectively
apneared on each plote TI'or the saite of brevity, the number of
days from the date of planting to the dates of tasseling or
silking are referred to as number of days to tasseling or
nunber of days to silking respectively,

The percentage of corn borer infestation was found by
carefully whittling the stalk at harvest time into very {ine
pieces to find any sign of borer wvorke The number of plants
on & plot showing signs of borer work was divided by the total
nunber of plants on the plot to determine the percentage of
infestation for that plot,

The arithmetic mean is used in the commnarisons of the

different strains and variety with one anothers

I






The probable errors were computed in the usual
manner and in calculating the probable error of a difference,
the value of r was considered zero.

A difference is considered significant vihen the
quotient of the difference divided by its probable error is
3e2 or greatere. ‘nen this quotient is 3.2, the odds are
over thirty to one that the difference is not due to chance
alone,

Correlation coefficients were calculated by the
diagonal method used by the plaant breeding staff of Furm
Crops Devnartment of Ilichigan State College and is a mod-
ification of the form given by Crum and Pattone (1)

The actuval values of all factors were used in
calculating the coefficients of correlatione. 1lo corrections
were made on the actual values for variations expressed by
the checlse

The significance of a coefficient of correlation is
determined in this thesis as follows:

If "r™ ig less than six times its probable error,
there is no evidence of correlation.

If "r" ig greater than or equal to 3 but less than
o5 and more than six times its probable error, there is a
slight correlation.

If "r" is equal to or greater than .5, but less than

«71, and more than six times its prohable error, there is a



marked correlation,

If "r2" is equal to or greater than 5 and r is
more than six times its probable error, there is a strong
correlation,

All calculations were computed to the third and
fourth decimal places but for clarity and brevity only two

places are usually given.
RESULTS AITD DISCUSSIONS

Comparative measurements of the characters of the
different corns studied in 1930 and 1931 are shown in

Tables 1 and 2, respectivelj.
Results of 1930

An examination of Table 1 shows that the various
strains differed from each other in many cases by amounts
which are not large, but which are statistically significant
on account of the small probable errorse

Humber of internodes:- Tnere are no large differences,

Height of upper ear:- There are practically no
differences between the inbreds of local corn x liziz Amargo
and the checks, but these three groups are greater in height
of upper ear than the inbreds of local corn x local corne.

Leaf area:- The differences between the inbreds of

locsl corn x llaiz Amargo and Duncan are not ver reat
e} 4



Table 1.

10

Tre means of the cneracters

studied in 1930,

suocal corns:Local coras:iocal corns:Duncan

Plant characters

X laiz

breds, s

X iz

% locel

:variety

:Amarzo, in-:Amargo, in-:corns, ins :(checie)
breds, Fgq :

hreds, Fy

Tumber of inter- .

rodes 10,41%,07 : 10.65%,04 : 9.82%,06 :11,14%,03
Zeight of upver : .
ear (inc.l'leS) 24088‘013 . 26.05i026 18.02‘.24 :26.583017
Zeight of plant : : ;
at mamimum Srowth: 644405430 : 644042433 : 57,432,56 :82,71%,27
(inchese): : : :
Leaf area at : : ;
maximum growth E3466L443 1 78449%2,59 : 68411%,86 :84,02%,55
in sge. in. : :
Joes 0f days to ; ; : :
tasseling 1 96,084,271 97.48%,42 1 77,863,281 :79.33%,15
Hoe of days to : : ;
gilring :119.13%,30 :113.,55%,42 : 88,894,27 :87,90%,28
Tercentege of : : : ;
infestation 12,46£,30 1@ 8,93%,40 : 15,64%,70 :57,97¥,730
Population 389 : 196 123 . 231







11

though statistically significant. These three groups are
appreciably larger than the inbreds of local corn x local
coTN,

Humber of days to tasseling:- The inbreds of loceal
corn x lalz Amargo require a longer season than either the
inbreds of local corn x local corn or the checkse. These
last two groups are about equal in earliness.

Humber of days to silking:=- The F3 and F, inbreds
from local corn x llaiz Amargo are about eaqual to each other
and require a longer scason than either the inbreds from
local corn x local corn or the checxSe

Percentage of infestationt:- The I'g and F, inbreds
from local corn x llaiz Amargo are about equal to each other
and both have much lower infestations than the checks. The
inbreds from locel corn x local corn were intermediate be-

tween these two extremese.
Results of 1931

An inspection of Table 2 reveals many significant
differences which like the results of 1930 are not very
large in magnitude, but vihich are significant due to small
probable errors.

Height of plant and leaf area at the time of moth
flight:= The checks are taller and have more leaf area

than the specially resistant strains.
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Table 2, The means of the characters studied in 1931

:Narth- :Local :Local :Looal :Local :Local :Local :
:Western :corns X :corns X :00IrmS8 X :00rn8 X :00orms X :coms X :Duncan
¢Dent x :Maiz Amar+Maiz AmareMaiz Amarelocal t:local :local svariety

Plent characters :Maiz Amaresgo, speo-:go, in- :g2, in- :o0orms, inscorns, »nu.ooBu yin-: (checks
:g0, in- :ially re-:breds, F,:breds, m.m..ondam. wu.caanm m.» du.maw. Fgs

:breds, Fz:sistant

t:strains : : : : :

HeIgnt of plant : : : : : :

at moth flight . , : : : :
(inche s) mmp.am»omm : R : 138,884 ¢

Leaf area at . : : : :

moth flight . . : : s
(8q. in, ;584 742,96 : : : :83,88%1,

Number of inter-
nodes

Hei ght of upper
ear (inches

Height of plant
at maximum
growth (inches)

Leaf area at
maxi mum growth
aﬂpo Hﬁow

No. of days to
tasseling

No. of days to
silking

Percentage of
infe station

Popula ti on

®*® @S9 oo o0 oo ‘. e o0 oo .‘ e .. 00 00 00 00 SO 00 00 00 00 00 GO 00 0 00 59 00 90 0 %9 o Jee oo

10.233,09.11,412,09

304213,38;35.,66%,50

68 mmwoow 75.592,73

11,842,06:10,10%,14:11,17+,09: H_.L.m&.Ho. 12,122 ,(

I . . .

38 . mmu.ﬂ 30,773, 2 30 Hou.mq 30 . %w % 38,903,2

11,902,086

38,993,29

°® o0 oo
e

80,0121 ,36:78,.6 »».»m. 76 533 72 .uﬂs....m“ qm.»mup.o». 90,892 ,7

e 00 o0 o0 oo 0 0

L
L]
[ 3
L
L3

90 00 00 00 00 00 00 ©0 0 90 ©O 00 00 00 00 00 00 00 00 gplee o0
e oo oo

0 00 00 00 00 00 0O 20 00 ©O 00 00 00 O 0 00 00 o0

e oo oo

80,464,868 :834913,90:91,76+,64:94 , 4,64:75 .mm»wc.u.a.woocﬁ.&uu 67 ¢ 16 M51: 97,164 4

L3
. 4 H H .

oqquomw 99, qou.qo 84,63%,22, mm.uu.w.u.o..qmoou».om 80. ou.».mo 7 mou..#o 77,033,
H

9 ©0 o9 o9 00 oo

o0 o0

oe oo
o0

84.70,22.010,11%,48:88,382,19.88,5%,13 82,853,501 ; 84,552, 22, 62, om».ao 86 .07t .
18,274 ,82 111,704, 63 124 265,85 17 .064.68 12,834,86 :19,1581,5 13, 064105 137 , 31+, 8
H : s : : H :

¢ 103 ., 106 : 176 . 234 *: 60 : 40 : 44 ¢ 297
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Tumber of internodes:- ilo diflferences are nro-
nounced.

Height of upper ear:- The inbreds of Horthwestern
Dent x llaiz Amargo and zll the inbreds of locel corn x
local corn are about equal to each other, but lower than
either the inbreds of local corn x llniz Amargo or the
checkse There are practically no differences betvieen any
of the inbreds of local corn x iniz Amargo and the checikse

Heignt of plant:= The Fg inbreds of lorthwestern
Dent x Ilaiz Amargo heve on the average the shortest plantse.
All of the other inbred strains are avout equal to each
other in heignt, but are considerable shorter than the
cneckse

Leaf area at maximum growth:= The F, and Fg inbreds
of local corn x local corn have the smallest leaf area and
the checks the lafgest. The means of the Iy and Fg inbreds
of locel corn x iz Anargo lie near the check mean and the
otner three means lie near the smaller extreme,

IIunber of days to tasséling:- The inbreds of Iorth-
waestern Dent’x laiz Anargo require the shortect season while
the specially resistant strains require the longest, Be-
tween taese two extremes are tne F, and Fg inbreds of local
corn x laiz Amargo wiich require a slightly longer season
than either the inbreds of local corn x local corn or the

cnecikSe
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Ilumber of days to silking:- The F, and Is inbreds
of local corn x liaiz Amargo though not requiring as long a
season as the specially resistant strains are somevhat
earlier than all the other inbreds or the checis,

There are some noticeable differences in the ver-
centage of infestatione The specially resistant strains
and the Fg inbreds of local corn x local corn have the
lowest percentages while the checizs have the highests Th
other grouns are ahout egual to each other,

The actual data show the local corn x laiz Lmaryo
inbreds have a higher percentzge of infestation than the
inbreds of loceal corn x local corn for the same generation
of inbreedinge This is opposite to the result of 1930 and
seens to contradict the idea of resistance to the corn
borer being cearried by the local corn X Illaiz Amargo inbred
strainse, A study of the standard vuriéty (checizs} shows
that the infestation was much higher in 1931 in the area
vhere the local corn x liaiz Amargo inbreds grew than vhere
tnhe inbreds of local corn X local corn were grown, The
vercentages of infestation for each group of inbred strains
together with the perceatages of infestation for their
respective checiis are shown in Tavle 3o 0 explanation is
available forAthe variation in the infestation of the -check.
‘men the percentagzes of infestation of the different grouvs
of inbreds are corrected for the variation shown by the checks,

the comparisons for 1931 agree closely with tnose for 1930,
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Table 3. A comparison of the mean percentages of corn borer
infestation of the inbreds in 1931 with and with-
out correction,

: tL.eanl per- :ielacvive:lInTestation

: 1l0e :centage of :infesta-:corrected

: of :infestation: tion :to checx
:plots: : :Tield average

Uorthwestern Dent x Haiz; : : :
Amargo, inbreds, Fj : 103 :118,27F .82 @ ,495 : 18,47% ,43
Checlks : 33 136489%1,61 : 1,000
Local corn x laiz : : :
Amargo, specially re- : 106 :11.79% .63 . 313 : 1ll,68% ,45
sistant strains :
Checks i 38 137.6341.73 . 1.000

Local corn x liaiz : : .
Amargo, inbreds, Tg4 2 176 :124.26% 483 . .466 : 17.38% ,26

Check : B7 :52,0641.39 - 1.000

Local corn x lniz : : .
Amargo, inbreds, Fs 234 117,05% .68 . ,364 : 13.,58%¥ .3

Check : 78 :46,73%41.,48 . 1,000 :
Duncan variety (check) : : . :
for the field : 297 :37.,31% ,65 . i 37.31% ,65
Local corn x loecal corn,: : . :
inbreds, Fa H 60 :12.,83% .85 . 615 T 22,94% .77
Checks | . 19 :20.85#1,61 . 1,000 :
Local corn x local corn,; ; ; :
inbreds, Fa s 44 :19.13%1.50 . 974 : 36.33%F ,91
Checks . 14 :19,64%1,79 . 1,000

TLocal corn x local corn,: : . :
inbreds, Fs » : 40 :13.,06%1,07 . .474 : 17.68%t1,03

Checks . 153 :27,50%2,84 . 1.000
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Relationships

The amount of relationcship between two churacters

is measured by the coefficieant of correlation. The co-

efficients between the height of plent and leaf area at

the time o0f moth flizht end percentczge of corn borer in-

festation at hervest time (Table 4) indicate positive

relationships, but only one of these is significent,

nenely, that between vercentaze of infestation and

neizht of plent in the inbreds ol local corn x Ilaiz

Amarzo.

Table 4, Coefficients of correlation between nei:nt
of plant and leaf area a2t time of moth
f1lizht (July 8) with percentcze of corn
borer infestation &t nharvest time, in 1931.

Zeignt Area
llaterial of of
‘nlant lecf
Local corn x llniz Amargo
special recistant strains 402 403 06 F 406
Check (Duncan variety 17 4 410 e4lx 409
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Table 5 gives the data showing the relationship be-
tween the percentage of corn borer infestation and the
nunmber of internodes. No association is showmn.

The data in Table 6 show no relationship between per-
centage of corn bhorer irfestation and height of upper eer.

Table 7 presents data showing the correlation between
percentage of corn borer infestation and height of plant at
maximum growthe. IIo relationship is shown by the co-
efficients of correlation in 1930, The data for 1931 show
that with one exception the coefficients of correlation are
either too small or the probable errors are too large for
the coefficients to be significent. Tre one excention is
the slizht positive correlation given by the locel corn x
llaiz Amargo specially resistant strainse

The coefficients of correlation obtained between the
percentage of corn borer infestation and the leaf area at
maximum growth, Table 8, indicate a positive relationship,.
However, only one of them (Duncan in 1931) has a co-
efficient of correlation of sufficient size to be significant,.

Table 9 gives the data showing the correlation between
percentage of corn borer infestation and the nurber of days
to tasselinge In 1930, the Fgq inbreds of local corn x local
corn show a slight correlatione In 1931, the Fy and Fg in-

breds of local corn x llaiz Amargo give slight correlations
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Fig. 5. View of two extreme types of corn

strains, for height. The shorter strain has an

infestation of O per cent and the taller has an

infestation of 37 per cent,

2
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Pig. 6. The opprosite of the conditions shown in
figure 5 is expressed in figure 6., The taller strain
has an infestation of O per cent and the shorter strain

has an infestation of 29 per cent.
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Table 5.

Coefficients of correlation between vercentage of

2?7

corn borer infestation and the number of internodes.

Horthwestern Dent x ilniz Amargo,
inbreds, g

Local corn x ilaiz Amargo, inbreds,
specially resistant strains

Local corn x laiz Amargo, inbreds,
Fg in 1930, Ty in 1931

Local corn x ilaiz fmarzo, inbreds,
Fe in 1930, Fg in 1931

Duncan variety (check)
Local corn x local corn, inbreds, TIjg
Local corn X local corn, inbreds, Fg

Local corn x local corn, inbreds,
Fe in 1930, Fs in 1931

‘leignhed average

Weighed averaze both yesars
g 3 y

1920

«02%,03

«04%,05
.02%,04

«16%.06
«04%,02

«05

*

1031

.06%,07
+05%,06
.034,04

164,04
.02%,04
«37%,07
.28%,10

o17%,10
.06%,02
.01
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Table 6. Coefficients of correlation between percentoze
of corn borer infestation and height of uoper

e&r.

Dorthwestern Dent x lltiz imargo,
inbreds, Fgj

Local corn x =iz fmargo, sonecially
recistant strains

-

Local corn x llaiz imarzo, inbreds,
Fg in 19397, Fg in 1951

Local corns x llaiz Amarzo, inbreds,
'y in 1930, Fs in 1931

Duncan variety (check)

3

Local corn x loc2l corm, inbreds,
Local cora x local corn, inbreds, I'g

Local com X locel corn, inbreds,
P, in 1930, ¥s in 1931

leighed averagze

"leighed averaze both years

a=
v

042,05

.06£,05
. 20*.04

-.,05%,06
e 072,02
o D4

«07%,06

.16%,05

173,05

-.10%,04
-.06%,04
-.252,08

018%,10

0 235,10
.01%,02
.01
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Table 7.

24

Coefficients of correlation between percentage

of corn borer infestation and height of plant

at maximum growth,

Horthwestern Dent x llaiz Amargo,
inbreds, Fgj

Local corn x llaiz Amargo, specially
resistant strains

Local corn x llaiz Amargo, inbreds,
Fg in 1930, Fg in 1931

Local corm x ilaiz Amargo, inbreds,
Fge in 1930, Fg in 1931

Duncan variety (check)
Local corn x local corn, inbreds, Fg
Local corn x local corn, inbreds, I’y

Loeal corn x local corn, inbreds,
Fgq in 1930, Fg in 1931

fleighed averagze

‘leizhed average both years

1930 1931
«012£,066
«364%,057
-0011*0054 0281*004:7
.075%,055 «208%,042
«069%,044 «139%,038
-e325%,079
« 261,100
-,002%+,061 .226%,096
«033£,022 170,021
.105 £ ,015
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Table 8.

naximum growth.

Horthwestern Dent x llaiz Amargo,
inbreds, Fs

Local corn x llaiz Amargo, specially
resistant strains

Local corn x Ilaiz Amargo, inbreds,
Fg in 1930, ¥y in 1931

Local corn x liaiz Amargo, inbreds,
Fe in 1930, Fs in 1931

Duncan variety (check)
Local corn x local corn, inbreds, I'g
Local corn x local corn, inbreds, I'y

Local corn x local corn, inbreds,
g in 1930, T's in 1931

leighed average

‘leighed average both years

1930

‘005*0 03

«07%,05
.12%4,04

«03F,06
«03%,02

J11 *

Coefficients of correlation between percentage
of corn borer ianfestation and leaf area at

1931

«09%,06

«21%,06

«03%,05

.16%,04
.31%,04
.274,08
«33%,09

«09%,10
«19%F,02
.01

c
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Table 9., Coefficients of correlation between perceantage
of corn borer infestation and number of days

to tasseling.,

Horthwestern Dent x llaiz Amargo,
inbreds, Fgj

Local corn x lleiz Amargo, specially
resistant strains

Local corn x l'aiz Amargo, inbreds,
Fg in 1930, Fy in 1931

Local corn x llaiz Amargo, inbreds,
Fe in 1930, Fs in 1931

Duncan variety (check)
Local corn x local corn, inbreds, Fgj
Local corn x local corn, inbreds, T,

Local corn x local corn, inbreds,
Fq in 1930, Fg in 1931

elighed average

Weighed averaze both years

-.11%,06

-014t006

"0061003 -.55*.05

-.22%,04 =-,31%,04
-.22%4,04 -,28%,04
-.54%,06
-.30%,10

-e39t,05 =,14%,10
-0181002 -.281002
-.23 & ,01
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and the Fg inbreds of locel corn X locel corn give a marked
correlations A negative relationship is showm by all of
the coefficients given in the table.

Table 10 gives the data showing the correlation be-
tween percentage of corn borer infestation and the number
of days to silking. The F, inbreds of locel corn x local
corn show a slight negative correlation in 1930 The re-
maining coefficients for 1930 and all of those for 1931 are
too small to be considered significant. A negative relation-

ship is shown by all of the coefficients given in this table,
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Table 10, Coefficients of correlation between percentage
of corn borer infestation and number of days

to silkinge.

llorthwestern Dent x llaiz Amargo,
inbreds, Fg

Local comn x lleiz Amargo, specially
resistant strains

Local corn x laiz Amargo, inbreds,
s in 1930, s Iin 1931

Locel corn x liaiz Amargo, irhireds,
Fg in 1930, Fs in 1031

Duncan variety (check)
Local corn x locel corn, inbreds, g
Local corn x local corn, inbreds, Iy

Local corn x local corn, irbreds,
e in 1930, end Fg in 1931

leighed aversge

leighed average both years

-.194,03

-.21%,05

'016t004

-055£.O5
-.20%,02

"019

3

e 27*.06

‘005£006

-018*0 05

-e11%,04
"018*004
-056*007

-.04%,10

‘032£009
"ol7t002
«01






21
25

SULLIARY

Data are presented in this thesis which were obtained
in 1930 from 708 inbred strains from crosses of locel corn x
llaiz Amargo or local corn X local corn'and 221 check plats,
and in 1931 from 763 inbred strains from crosses of North-
western Dent or local corn X llaiz Amarzo and of locel corn x
local corn and 297 check plats. The strains have been grouped
together according to the type of parental cross and the'
number of generations of inbreeding.

The characters studied are: height of plant at moth
flight, leaf area at moth flight, number of internodes,
height of upper ear, height of plant at maximum growth, leaf
area at maximum growth, number of days to tasseling and silk-
ing, and percentage of corn borer infestation at harvest,

These characters have been studied to answer two
questions: first, how greatly do these groups of strains
differ from each other in any of the characters? and, second,
vhat is the relationship between the percentage Qf corn borer
infestation and each of the other characters?

It has been shown that a large majority of the
differences between group means are statistically significant
due to the small probable errors. Attention has been called

to the fact that many of these significent differences have



no practical value because they are smell in magnitude
and because the frejuency distrivutions overlap so greatly.

Trhe 1031 results oa the two measurements taliien at
time of moth £light, height of plant axd leaf are,
indicate that trhe checiis have materially larger plants
than the specially resistant strains.

"he two year's results on the other characters are
as follows:

a) There are no pronounced differences in nwaber
of internodes.

b) Tre inbreds of local corn X lkkiz iLmergo and
the checizs tend to rave the higher ears,

¢) The checis tend to have the tzllest plants with
the T4 inbreds of local corn x llaiz Amarzo almost as tall,
The shortest strains ere the inbreds of local corn x
local corn in 1930 and inbreds of Ilorthwestern Dent x
laiz Amarzo in 1931.

d) The checis have the largest lesf area while the
indreds of local corn x local corn nhave the smallect,
The other strains are intermediate in size and do not have
the scme raniing ooth yezrse

e) Tue svecially resistant strains require the
createst number of days from planting to date of tassel-
ing or date of silkinge. Tne otner inbreds of local corn X

leiz Amarzo are next in lenzth of seasones The inbred strains
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of local corn x local corn and the checks are comparatively
.short in length of season and reduire about the same number
of dayse

f) ‘hen using the 1231 corrected results, the lowest
percentage of infestation occurred in the strains of local
corn X llaiz Amargo which had been inbred the longest time,
with the excention of the specially resistant strains in
1931s A similar decrease in infestation is noticed between
the F, and F3 inbreds of local corn x local corn. The
checkks had the hishest percentage of infestation both years,

A study of the 94 coefficients of correlation given in
the accompanying tables reveals only seven slight and one
marked correlations,

The seven slight correlations were between the percant-
age of corn borer infestation and

1) the heignt of plant at moth flight,

2) the height of corn at maximuﬁ growth in the
specially resistant strains of local corn x llaiz Amargo,

3) the area of leaf at maximun growth in the checlks
in 1921,

4) the number of days to tasseling in the F, inbreds
of local corn x ilaiz Amargo in 1931,

5) in the Fs inbreds of local corn x liaiz Amargo,

6) in the Fq inbreds of local corn x local corn in 1930,

7) the number of days to siliiing in the F, inbreds of

local corn x local corn in 1920
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The one marked correlation was between percentage
of corn borer infestation and number of days to tasseling
in the Fg inbreds of local corn X local corne

The two year weighed average coefficients of
correlation snow that there is practically no relation-
ship between percentsge of corn borer infestation and any
of the otner cheracters. The strongest relationship
((423%.,01) was found to be between percentage of infesta-

tion and number of days to tasselinge

COIICLUSTION

Trhe data vpresented in this thesis show that none
of the easily discernible morphological or physiological
characters are correlated closely enough with percentage
of corn borer infestation to eid in the selection of

resistant strainse.
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