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Abstract:

The following factors; date of heading, date of ripening, date of planting, plant height, stem diameter
and stem solidness were studied in relation to attack by the wheat stem saw-fly on selected wheat
varieties.

Many correlations were calculated between the plant characters and the methods of infestation
sampling and percent cutting.

Date of heading was found to be negatively correlated with infestation in the spring planting but not in
the fall planting. This correlation was considered to indicate that the later the variety the less the
infestation, which results in a variety a-voiding the peak of the sawfly flight Plant height was found to
be negatively correlated with infestation in both spring and fall plantings with the exception of the
hollow stemmed wheats in the fall planting,-' This correlation indicates that the taller the variety the
less the infestation.

Stem diameter did not appear to be correlated with infestation or cutting.

Regression coefficients were calculated and used for predicting amount of cutting when the degree of
infestation was known.

Some multiple correlations were computed involving characters showing association.
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| ) _ ABSTRACT | |

The foll@wing.fagforse date of heading,; date of pipening,
date of planting, piaﬁﬁ:heighﬁ,_stem diameter and sbem éaii&#
ness v;ere‘-’s%udied in 'relaﬁio:’:‘_tc_a é,t.‘t:acl; by the wheat gbem -éa*sv--*
fly on seleected wheat veriebies. o .: |

Many earréla‘uloaa WEre Lalculal,ed between the plan't a‘har--
acteors and the wmebhods of :nfe%batlou samnlang anﬁ percen% cui~
ting. T

' Date of heading was found to be heg&tiveiy-correléﬁeé_wiﬁh_
infestation in the spring piénﬁimg but not in Ehe fall miantingu
This cawrelat¢on.was considered ﬁo Lndmaat@ tzaL the 1&&0? the
varlety &he less the infesLa wonp Whl@h raﬁulﬁs in a varleby a~ A
v01d1mg the peak of the sawfly fTimht. _

. Piant height was found to be negatively correlstna meh
immestatlon in both spring &nd fall planhingﬁ with the exeep=
tion of the hollbW‘atemmad~wh@abs‘in the fall planting. This -
correiaﬁion‘indiaates that the taller the variety the iess the
infestablion, | . _ - ‘

Stem diameter did not appear to be correlatéed with 1nfe;~
ﬁatmmn or eubilmgo.

'Regressien_coefficienﬁs‘were qalcuiated”amﬁ used fbr=pre~
dieting amount of cutting when ‘the dagree of infesbation was -
known. v ‘ o

Some:muitiple eorrg%aﬁicns were Qompu%ed inVDlving charac=

bers showing assoclabion.
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INTRODUCTTION

The wheat stem sawfly; Cophus cinotus Norton, is a spedies

P

native to the UnLtod States. It ﬁas.éOme into prominence since
the 5eginning of the preséut cenbtury, as a result of the shange
in ibs iz_lrval fee—ci:i‘.ng habibs. This insect originally lived: in
the tall, hollowy nabive'grasses of Western North America; but
wiﬁh the increase of ceveal grains in the mortherm Great Plaing
areag‘%he sawfly has traensferred to these grains, particularly
wheab. |

Ths sewfly increased fron an slimost unknown insect to a _
major pest of wheal in Montena during the period 1940 to 19LT,

Rescus; & varie%yiof hard red spring wheat, has ‘been
tested in Canada and Montana under sawfly conditionss These
vests indicate Lhat the res¢stance of ﬁcscue to Sawfly-cuotlig
isg probably due to the solldmega of sbem, which 18 charactefLS*
ﬁic of %his variety; Howsver, the degree of s%em'solldnesg is
apparently modified to a great @xtent by W“aUhC“ and other en—
vironmenbtal conditions as shown in a sbudy by Platy (9)«

In view of the lack of sawfly resistance in varmabmeg of
wheat now being grown commercﬁally it seems degiwable ﬁhaﬁ a

uearch for new sources of rvesistance be made, ?%g/sﬁudy ol

pofted here was undertaken to _determine if Lhama_ane_ﬂmaﬁaaﬁaﬁs,'

obther thaa solidness. of atemé wnLch Wlll pm0v1q§¥@@g;§;pnalm.

——a

i

sources of resisbance to sawfly‘atbqbkﬁ

. NS




. .

A& grouping sbudy was algo wade with the varieti§s af,whaa5

being divided i@ﬁo nine giroups ;. based on their mdrﬁhcibgical-‘

characteristies,
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BLE‘V’IEU OF LITE RQWUR}F}_ .

L(&he sewfly wag Cirst abserv&& 1m 1890 in the stems of nmﬁlve
grasses in the vicinlty of Alamada@ Qa1¢fowm¢&;(2}a} ¢n(1595?
adulbs were collected in the Gaﬁé&i&g Horthwest Tépriﬁbriés'aﬁ&
in the same year larvae were found feeding in'whéat near_ﬁhlm;
in south-central North Dalmta) By 1908, the sawfly wes begih-
ning to dause alarm in central M&nitaba and Sa haﬁchcwang and{;n
1909 losses of 5 to 25 pericent were reported frowm the area around,
Minot &nd in the Red Riﬁer Valley, near Fargo, Worth Dakota, The
North Dakota infestation reached epidemic proportions. in 19156,
but then it receded and'by m920 thﬁ sawfly was a paé% of siight
importance, The infestation in the wesdtern Canadian proviices |
continued and as new wheat acreages were brought into production,
the losges mounted. Tm&r explaing why the uamdi; a:n ggqvemmmt
hag been Interested in eawfly researeh for many- TOAL B8

<?n‘Mon;anaa the first &dult b'gfly was collected near Boaeman
in 1900, I@-l?log_ﬁhe.first iﬂféSﬁ&@ Wh@&$ stems W@ﬁa\fauﬂd,ih |
novtheashern Montane, nesr, Bainvilley No fuvther sewfly activity
was reporbed until 1923, bu%.fﬁdm(i@ag to 19&1‘5paradig'repdﬁts
of 1%ts occurrencéfwera récelved fvoﬁ'wideiy ﬁcaﬁtere&.éf@asi
throughout the state;-(%n 1941, the. sawfly began to cakse gonoern
in the northeastern counties and the western part of ﬁhg T@i&mgla,
and Ey‘19h3g.i% was & major pest‘im‘whaaf growing aread, Tt has
increased in 86V rerity almost every year since 19&3£)'

The adult is Waapwlike in appeavance, black; with yellow




in _

rings on the abdominal Eegmenﬁs'ahd legs, The egg is laid with-
in the stem of the host planL by means of & sawlike QleOSlbor
with thch the adult inseo% ea*;ly penetrat@s Lhe‘%ough duteﬁ '
wall of the stem, The egg, although very thin ﬂnd,dEllC&tﬁg-lQ
- sbrong enough Lo be safely‘lifﬁeé and poved with the aid of a
fima.bfush; The egg aiWays-lieﬁ.freé Within'ﬁhe stem of the
host plant, sither in the stem gavity*éf in a hollow excavated
by the ovipogitor of the Temale. Habehing oceurs in;abouﬁ‘bné-
week. |

The larva feeds within the stem, moving up and down in iﬁs'
gallery, until aboub thé'ﬁimé_th@:wha&t begins ﬁo\rigem (3) - The
larva traverses lts gallery several times swallowing repeaﬁe&ly
the same ¢ragments of tisgue that have alrsady been éevoured &ur-
ing the first exagvatign of the stems It is also believed ﬁha@
the'larva'whic@.finally‘reaches matuvity'hag devoured iﬁs rival,
larvas or eggsy Measuremen$$~of'1arvae gave a range Qf‘8-ﬁo”1h
millimeters in length and 1 o .2 millimebters in widbh, The length
of the lavrval period is probably about 60~days, vaﬁyihg mnore or
less with the warmth of the summer and the stabe of maturity of
the host shemsy When wabure the lavva always seeks ﬁﬁé eﬁ%fem@v
base of the stem, where it begins its preparabions for hiberna-
tion. Here it cubs a neabt V - shaped groove entirely around and
inside the stem, usually at or & litdle above ground levels This
groove does not sever the:stem cémyleﬁely& bub so WGakeps it éhaﬁ

the upper sbalky swayed by bhe wind, will bresk off complebely




when ﬂry, leaving a stub that ig very characteristie of the WOrk
of this 1msegt§‘“In this slmp;g manner the ;avvg pyoy@des the a-
dult with @ means of escape'ffém»%ha stub the Foiiowihg éuﬁméra
Afber cuttlng its oharauceﬁlstic groove within the s%em the larva
fovaep ‘o mass of the frass 1ntm the boﬁe JuSL below hhe groove
and in this manne% pluys the upper end of tha stub that 1s to ‘be
left in. the ground afber the, upper ssalk has been broken aways
Late in the summer or in the fall the larva within hhgksvub splns
fo# itesll @ dellcate ﬁémbraméus cocoon and hibernates. During |
the @ipﬁ@:_the.;grvaefaré frozen or are qhiil@d"intacimﬁobiiity
and shqw'ﬁo algns ofulifé-Whem digbturbeds As goon as the ﬁ@m@eru
atufe'yisea in the spring %@@y‘becéme agtive and, mqﬁé freely up
| and dowﬁ.within the 1imits of the hibernation chamber until the
bime qf pupaiion arrives. o S ‘ |
Durabiog‘of the pupal peried is dependent upcn'température
and wmolsbure. Pupatiq;_usually‘bégins;%n late‘Mayvo?'éarly June
and @Wb dlstined periods &ﬁe‘reeogniZedpe The ?arlyrpﬁpa.is
creamy white aﬁ@ the late pupa ia dark colored. Emergence of the
adult from ﬁhe‘pupa; case genepé}ly'oeaﬁrs within a few days af-
ter theé ‘iaﬁg pupa is recoguizeds The adult remains for a ghort
while iﬁ-the cell before fdrging it8 way upward through the plug
or frass o emerges After emerging, th@_&&uiﬁ Is able to #akg
instantly to wiﬁg'wi%héuﬁ any @rﬁliminary‘drying Qf.oﬁhﬁm.prepa;
. rablon, |

A Tew adulbs die within the eell, possibly because of the
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lack of vitality needed to brealr through the atagp@ﬁ of Lrassd
above them, In cases whére %he girdiing of the sﬁém‘is INef L
ciently done, 50 that the wheat stalk doe$'not break off during
- the winter seanson, the adull dies,

The female is nahiéeably laner than the male, The adulbs
seem to be partial to sunshine andrafe rafély sebn abroad on &
gloudy days. . They are considersd weal flievs and seldow bravel
to any great dis%&nce at one times The adults ars not ab ail
$imld and edn ofben be easily baken frdém the gréss stoms with
the Pingers, 'When conditions are faverable the female im usus -
ally too intent on avipositiaﬂft@vb@ easily enpoyed bub if dig-
turbed beyond endurange she quickly disappears,

Copulation is very brief usdally Lasting less than a mine
ute. The épeaieﬂ ie single brooded with the Pirst adults usu-
aily’appegriﬁg during the spring and the lazt some bime aboub
midsummer, .-;g;
y//(ﬁbe female gives evidence of belng in searvch of & parbicu~
lar point for oviposibion and hes her head dowaward, lvoking
towards the bése @f the ghem during avipaaiti@m; When sablis-
fied with a locatliony she halts. end slevly arches her dbdomen
- and, clasping heyr hind paif.ef'feet sround the stew as Pav as
they will reachy begins to drive the oviposlitor ilnto the hard
outer coating of the steme She mekes an 'opening so swall thes
E‘it is almost imposggible bo find the agag;

Wormally bub one egg 18 placed in eachhgt@mg However, ng




| . |
~attention is pald Lo previous avipusition7by'dth@y'sawfliéﬁy”
and consequently numerous. o8& have bLeen taken from a éingle'
sbe@) As was stated before, only one of the larvae can poésié
bly survive until fall. Injuﬁy-%ﬁ the wheat erop is due priw
marily to br@aking of the gbraw %efe&e ar ab ha?ves%.ﬁime'
rather than from the quantity of food that the insech removes
from the plant, This couses wuch of the grain to. fall o the
ground op Lodge so that i1t can be harvesbted only with gveat
difficulty. , '

%iﬁcverhl narﬁmallv @Pfective cultuwal methods hava bean
tried in atbemplts to control the gawfly. Plowing ths 1nfested~
scubble undew in such o manner - ﬁha% ‘The entire slice is invert=
ed, praventg-ﬁhe adults from‘amergzmg (1}fm When thid is pﬁmbw"
erly done it shOWs'sdme sucecess in control. Oécasionaily, '
larvae may live over 1n,tme stubs for more than one season, ale’
thou gh very little is kpowm_abogt the ;arvq when 1t goes thréugh
this diapause stage, In'some’1@catiomsj‘cu1@uva1 com&ihidné'aré
not favorable For burying stubble by plowing., In Norﬁh‘ﬁakd%a,
sprlng wheat il Tollowed in maﬁy sagegs by W1nter rye whaah is
dlsved into the wheat stubble after harvests The\wheat sfubble
seems to be necessary in Lth ‘region o held the w1nL8f snow for
the pvo&act on of the young rye eedlmngs, '

Larvae can be killed by uiilame methods. Vhlch llfb am& ex
pose Lhe‘stubble o thorough.dvylng (9), Some reduction in popu-

lation can be expected from very shallow surface tillage soon
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after harvest. o

‘Under ordinary con@itions.t@e burgihg of the infested stub~
ble in the fall or gpring does nob SQGm-ﬁo=heat‘ﬁhé gr@ﬁnd s
ficiently to kill the ldrvae in the uﬁubs.,  |

Early harvesting ol the_crop slimlnates some loss; sindée
- the plants do not fall unbil they ave ripe and the strew is dry
(8), This earily hayves%ing‘ig ﬁ3ua11y aeaomplishedlby‘sw&thing'
or binding the grain just prior to ripening. Plekup reelé abw
tached on aombiﬁeg é?e used to ?iﬁk up grain that has been
swathed G@'Wiﬂ&f@ﬁ@@}_

Munro (9) found that ﬁh@ application of present day insect-

§ icidés.are imbractiéal in écn%rol of the wheat stem sewfly.
@p@&% mav'be protected ¢ améwhat agalnsb sawfl* by . delayea
ueedin@'(g)w) To what extent this advantage is offset by decreased

vields still needs to be; deﬁnﬂmlned«

Piax 1% readlly 1nfosbcd buL bhe sawfly mcr%allLy‘ls tht@
high {3). The sawfly appearﬁxho.ba of Little imporﬁa@ga as &
potential pest ln flax. | | _.

Parastad and PJ&%L (h) ﬁogted a number of barley'vavio+¢é$
throughout the S%Wfly apes lﬂ Canads. oigﬂiflcanb vaﬁmetal difﬁ
f@renceg in infesbatlon were est@blished 1n all nursefles and in
cubting in all ‘but onee Trebl was found to be mosh resistand
with Plush, Prospect and Eew&i almost equally so. :Hannqhsn‘ana,
.ReX'ﬁere‘moSh suscephible@ ane of the barleys sus%éined damage

to the same extent as adjacenb plo%a Gf Thatcher and Marguils
/"'/l/
g

[




| o . S

wheats: Unpublished data from the Entemology departme?t ef
MQniama\at&tefaoliqge iﬁdicahgs th@titﬁe.bgnley vﬁﬁi@t§;;‘~.'
Compane, is highly resistant to the sawfly, _ '

Farstad and Platt {Sl.fdund that duﬁumrvarieties had high
reslstance in wet yearo and variable ‘reactions in. athc% yéaws,

Wheze practical, r tlan of crops is feaommeﬂded W1th
such resistant erops as Plax, oats; barley,.qonng.mustardt and
sweetolover (7)., This should prove effective in weduction of
swmﬁydwm@ﬁ 'm" _ ' _ .~,, ', ;

Tbc'latesh and-present-fecommenda%ion in Montana is to
planh Resoue wheat in .all sawflv area Rescue ig a,hard red
spring wheab w;th a golld. stem which appears to he the souroe
of resistance, It has proven beneficial in the sawfly areasy
but like all varieties of wheat it has certain Limitations.

The solidness of the sbem is modified to. a greal extent by ,
. {JJ

weather conditiong, If the weabther condlﬁlons ‘are vawlabie
Rescue may be expected to glve. high resistance one year and
practlcally no resistance another. Platt (10) has demonhstrated
-thaﬁ'ghading_im‘hhe fiéld will cause $o0lid sbemmed wheats o
become hollow, He found that with feﬁ‘gxneptieﬁ& s0lid stem@ed
wheats always have hollow stems when grown in the greenhouse.
However, he‘fﬂund tﬁéb qu@eﬁ:Bgl}g a solid sﬁemmgd durum, re-
mained solid uﬁder'ailvcmméitionsq. It %a& ﬁore resistant to
eutbing then any‘solid_st@mméd valgare Wheats‘tegted, In view
of Platt's study it scemed degirable bo atbempb é trensfer of

!




Ly
thﬁ solld sﬁem.characoer of Golden Ball to hollaw stermmed vapie

eblas of Tﬁitioum valgare V111¢ by hvbridizatwonﬁ Tﬂ&ﬂ projéct

was stavued by qutt {11) before E&masﬁinafﬂ work Was made avatl-
éﬁie? Aocoﬁdiﬂg to Yamashita there is a gene for hslldwnehs in

the G genon of Tr3b¢aum vulﬁavo Vill tha@ 18 epistabie ﬁb The.

genes for solidnegs in ﬁhe a and B genocig. Yamashitals worlk may
mave influsricsd Platt since Ec was unabie bo aaeammllsh this
bﬁe&@lﬁg objective, Platt's failuro bo obtaia salid Bltem vwigaﬁ

segregaﬁes Iends suppord %o Yamasbioa*« hypothesig,
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5 MATERIALS AND NMETHODS _
] Two thoussand varieties of foveign wheat inbroductiohs were
obtalned from the Division of‘dérealACTopg,ana Digeases, Burean
of Plant Industry, Soils and Agricultural Engineering; ﬁnite@
States Depariment of Agriculture, and Seeded October 1, 1948.
These wheats were seeded in sihgle Pive foot rows in o sawfly
inf@atedlaréa ﬁmrthe&gt of C@ateaug Montana. This was the bes
ginning of an extenaive screéhingzprajeeﬁ with bhe State of
Hontana and the United States Department of Agriculbure cooper=
abting. Since the spring and winter growth habit was. not known,
these same 2000 varieties were replanted1May 5,”19&9¢

It was thought that a diversity of plamt ehavacters.might
have an igflugmé& on infestabion. Wheat variebies were divided
into groups having different charaecteristics with 25 bo 30 varia
ebieszseleeted for sach group;“The Eroups were A8 foliowﬁz Tall,
Sﬁgﬁt, Bardy, Latey, Large Sbemsy Slender Stems., ébiid ﬂtémsg Dy
rums ;- and Clubs.

Agronomilc notes taken imc;uded date of heading, date ripe,
plant height, and growth habit. A varlety was considered fully
héaded when 75 percent of ﬁhe_ﬁﬁw was headed, The early group
headed out between June 21 and June 30, whereas the late‘gr@up
headed oub between éuly'lztand igly 15, Variebies in the short
group varied_in neight from 19 bo 20 inﬁh@s at the end of the
fiight peribd? wherggs those.in‘ﬁhe tall grqup‘ranged in height

from 27 to 33 incheg. Varieties assigned to the slender stem
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group and large stem group weré those Which sppeared elther large
or slender in the field, This material was measured in the labw~
aéa%ery;using calipers to measure the diameter of the lowest in~
bérncde The slender sbem group=ranéed in &iaweﬁer:from,ﬁwa iz
o 2.5 mm énd the large stem group 3.2 mm to 3.8 mm. The solid
group ineluded verieties which were variable in the expression of
-solid stemss Mro Ds Jo Ward, who sent the sged from Sacator, Ar-
izona, included & lisb of vaﬁiebies showing stem solidnéss, This
ljat was the basis for this pfouping. Only ﬂhcse.varieties show-
ing more than 507 solidress were lncludede Ho va?iety in ﬁhié .
gmoup was aslsolid as Redclue, Variebles for thgldurum-and cigb 
groups Were selected on the basis of morphological éhaﬁactersd To
ogtological_study was made, therefmﬁeg 1t is possible that a few
varlétles do not helmngvin these two groupes |

Tb@ sawfly fiight-péria@_lagﬁ@d fﬁam.June 10 o July 15 with
scma‘appgaring‘before an@agfter this'period but not in greabt e=
nough numbers to, be of fmportance. ,
“ Mqtenial‘ﬁnom_t@e fall planﬁing was colleg%e& on July 9, 19h9
amdfirom the spring planting on. August 1, 1949. Ten stems weve
taken at random frﬁm each Yapiety“iﬁzeaeh seriesfb This material
was stored in a reﬁr;gergtor gt‘Mbqtana‘Statelﬁéliagé the same day
i@lwa§ eollected in order Lo prevent excessive drying out of “the
gtens, _ ' - _
‘ In the fieﬁd ~the remaining sﬁemd of each row were btled into

two or thres bundles while st¢11 standmn to insure greater




0

S

© decuraey in chécking'infestaﬁidm,and au%tiﬁg¢ ‘Tying %he_piaﬁts
in the row preverited the cub sﬁem& from Qntﬁﬁglimg.cm'mixing ;
‘ wihn adgo?nlng rowss
Field infesbanlon notesd were baken by coum%iﬁg all the
stems in the rowvincluding the ones.cut off by the sewfly. The
'number'of eut sbems wéra counitéed and the s#tems not cub Ey,sawa
fiy'ware'araﬁﬂwg@@kiane@ ﬁhrpugh'%he middlg of the inbernodes
and 1f frass or evi@émce of tunneling was nodiseable they were
considered infested. For tobal infeSbatian, the eub $%§ms«plus
the imfgét@d stems were divided by th@‘tahal hmmbﬂﬁiof ﬁ%@ﬂs’im
' ﬁhé rOWe For pereent suﬁtiﬁg-ihg sulb étem&‘%are divided by the
 potal mumber of stems in the row, |
} During the £all and winter of 19&9@?@ this maserial was
dtudied in ﬁhellibeﬁatary@ Bach group waﬁJasaﬁgned 20 varlew
tles from the fall pigntad series and ig:v@mieties from the
.sprimg plantéd series, $iﬁcq gﬁowﬁhuhabi% VR md?.kmmwn prior
%5 seleahiéﬁ.éf wheats for the ﬁiﬁe'gp@upgg soms Win%év wheats
were selected for éﬁring planted seriss: ‘Thisvraéucea the
ﬁumbef'af vard eéties available fom uhe sprlng planLeﬁ ‘seridg
- simca the winter wheats did riot heade »

' Tnfesuatlon.was ehetked by amiﬂtting allfsﬁ@ﬁs longlhudLmV
nally. ?ercaﬁt stams with Iarvae wers: eam@uta& Cow eaoh varies
tyy -It was dene by dividing jn- number Qf stems imzested with .
i'laﬁva by ten.  Percent sbems with Larvae op agg&\was figured f@fi

. gach varieby., It was figured the same way ag fgé_y@rcent stbens
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with larvasy Laryae par\%tem‘was caleulated by ﬁmvldlmg the - .
tatal nuitber of larvie 1ﬂ.each var;eby by the ten sboms checked s
The number and locatlon of eggs and larvae wevre listed by in-
ternode, The internodes were nuwmbered from the bobtbom to the
ﬁép of* the plant as one ty fﬁum; Approzimately 3000 stems weve
gp&i@_in'ﬁhe fall planted and spring plénted sderiés of which
otily about 30 sbems had Five imternodes at the stage in which
this meterial was collecteds _‘ .
L Mgan infesbation location on the sbem was &Gmpmted for edch
Veria@yjtn_deterﬁiné_whaﬁher\it had any effect on cutting, This
was done by assigning each internode -a numerical value, Interwx
node ig;which is the bot@om.iﬁternodéq was assigned a vélue;of
,5, internode 2 a value of 1.5, inbernode 3 a value of 2,5, and
invernode b & value of 3.5, The total number of lavvae and eggs
in each of the internodes was muitiplféd by the approprisbe valw
ues shown ebove, . This tobal sum wag &ividadjgy the btotal ﬁﬂmbar
of larvae and eEgs s giﬁing tﬁ@ mean iﬁféﬁtahi@ni&&@aﬁio@,oﬁ the
stem for esch varisty, | _ .

The daba was first analyzéd ori the basis of the groups asg
previously set forth. An examination of this analysis indiecated
th&%-a“pdpplaﬁiOﬂ-ﬁtud#‘wiﬁhsiarge? mmmb@ﬁ&jWouiﬁfhe desirablee .
For this portion of Yhe study these wheabs. were divided into. -
three groups:- (i) all wheats in the abﬂv@;grcuﬁs,.(23.h011§w ‘

stemmed wh@ats, and (3) solld stemmed wheabﬂ and durum wheats.,.

The basic infommaﬁman used An this *Lmdy was pee@rdeé on

v




pﬁﬁeh carirds and run through an IBW maehineg
(’mc hundmed and e:ngh%v~a:.ght cor*vel b:.on coef*f’iéienm wepe
omputed, somp of which Wafe n@t dircct1y~apg110ablo, Some mulw

tlplp aorrelations, as well as regressiona, were commuteﬂ
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EXPUERTINHCAL RESULES
Yarisbios In the auw *i.nb planted serles were dwver Bioe wsely
lebor in mmm@ than the sawe variobiod in xm fall plounbed gow
rlon ag shown in Toble 1. Fop thic reason %‘ﬁw spring planbed
moberial wng nob suillochod unbil thres weelks alber the fall
rianted maserlal hed besn eollochsds

Poble L. 4 mmmwlmm of the hesding dates fop éif’famm BURDG
in the fall sod speing plentivg.

fwxmmg Hes m"*’xf;‘; ﬁ%f&

Chronars ‘

. ”’*ﬁ‘%’% b ”tﬁwﬁ 5‘3?,53 s " *Sﬁukam;;w;alm*gw
Tall C duly 3 iy 20
Bhond N July © Ju v
Eorlty June 30 o Jiidy E:‘f
Ints July 33 July 3%
Lewse Shen : Juky 8 July 2k
Slonder Stem July & m:w 17
Solld Stew July 8 July 27
Do, July B - mw 23
£lub S auiy 11 Juky 7

tpon chocking Infoshoblon in the spring planbed varicilies,
1% was found thas a Aergs amount of :mpm v Lling had bolen
plope throwh the nodes; For this weoson, 1E 484 nob seem Jogw
i ffable bo compute infestabion debs ;:s‘mmm:*- T that in the fall
plonting. This tunweling mush have reavlied in the dastrusbion
ol ottior Jarvos and s:xr;,z;*% andt rosulisd in smeller infestatlion |
pogdinge thoan bad z:z-'r;:w #rads  Infeotation dotn fop the spriug

plonbings, vhorafore, cornistys only of porodad sboms with larve




o oppn fov aneh vaplobys  Only coven oioos in ovor 3R00 ohoms

wore £ céws Sines vhe spring plonved sosdon Bad wo mueh Sune .
waling the wove volumetile dabe Tor vhis study vao sbbalmed Feon
the Pail &:;mmm BRLYH

Lismys of Hho fall plensed warlebios 418 nob gorninnds wunddld
e Lollowlon speing dus s wanry dey oobditfons.  Thla &m&iﬁ%@m
aledd Do somg m&wm@ boownes of tun @}%gfsﬂz% alfifont o voimiibes

fw&y&%maﬁ as well ne oub %,g:imf - was Bigher fn dho fall
filanting Yhom S5 ¥he opeing pleud inge Tho amly TALEES was oot
Sidered unllow. Mw@mamm the mwi&ﬁ%: ‘

Dok of koading bad no offect n ooy ¢f the toosnres of ﬁﬁf
FPesbobfon ov sutting in the fall plovbed i&-&éiﬁ*ﬁ%}ﬁ%a mu&wm a8
the spring mﬁmmmgg hpading debe hed o vopy W@mmmw@ el'font
oy Infenboblon smd oubbling, This i $iluvebeoted 4o Pable 2

Toble 2. L ovupariuch mz? infestation oud enthine for AEETeront
‘ e 3§ iz the Pall ot sbheing Eﬁ‘ﬁaﬁﬁ“ﬁ}%mﬁﬁ o

‘ .-s:fﬁﬁ! 133.@12:&% - ) wz“f“m& 39‘2. z?f}%;c;é%
fiponsy Cratd abons with| g@%m st | B
S Penhah ion ROFTEE  loubbig Moo eabtlng.
it B S 2 T 4R ’A', @W ﬁf&}?@ ] 53@@ ,gg{»;g;rg ‘ .
ﬁé AN " s W
AR A B g {3 Ry x;:d} 3363
Sy Ghals el 50,5 . Ld,0 32,0
Byt bhel2 TG0 STl W%) YO HPe 3
Lol B0l 0.8 4348 L gwg 4
Tawpge shom Bled T0.0 39,0 3247 Lk
,:t‘}.emz.mw ﬂ‘i&m 5 3 85,8 3303 3B.3 W7
mﬂ'@! 18 phen ’\uﬁ'ﬁ‘{a ;ﬁﬁﬁ ‘%-éﬁ f 55 3 'ﬁgiﬁ
T 2044 J0:0 HE# # }i 3 oy
Gl M B 31 Mﬁ “:iw T Bled

TN TR P iy
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Since the maturiby of varieties by groups diffeved com- -
siderably it was deemed undesivable 6 continue with %ﬁs orige=
inal analysis on the basls of these Eroupss In,addiﬁioa; sach
of thesge groups‘waé affected by & number of factors which would
give misleading resulte, Féﬁ examplaﬁ_thg'tﬂll,grcup wgs in-
flﬂenmed by date of neading, sbem #ize, amourth, of stand and oth-
ers, in addition to the plant height Facbere Since these fac«
tors 1nfluenclng the resulbs eould not be contrclled in the
group snalysis, a population study was degiﬁga Ole-

Selectivity of ﬁ@e:sawfiy for diffevent plants is alaa‘ilw
lustrabed in Table 2. The durum group in the spring planting
had enlyfu peﬁaenﬁ of the sbems iﬁfasﬁgd a8 compared %o 2 nuch
higher infestation in the other groups. This selectivity is
no%‘sé pronounced in the fall planted sépigs where all groups
had a high 1niesﬁation, For the above réasens, it was deemﬁd
advisable to keep the durum and solid stem group» separate
frcm.thﬁlhOllww.s%emmed varieties Tor the purpoge of poyulatian'
gtudys | | ' |

in abbempt was madé to deviée a sampling ﬁéﬁhqi.whidh would
give an adcurate_prédiption of‘nerﬁénﬁ cuﬁting‘about six weeks
prior ﬁolharves#» The mﬁthodu uged for sampling infestabion
weve as followss (1) percent stems with 1&rvaey (2) pcrcent
stems with larvae or eggs, and (3)_larvae par'steﬁ, Ehasg meth-
ods have-been p%sviousiy deseribed. Percenﬁ f£ield infestation

was also taken for comparison with bhe above sampling methods.




Perdont stoms with 1l Solid sbewmed and durums
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These daba are bresonbed In Teble 3.

A e
Table 3. CUoyrelablon coeffislents bebtwedn Infesbatios véodtey
methads wnd gubbing persenbags, S

Tnfestation rosdingl T ~
mebhods - % v Typod of whoal W

b
Fleld lnfesbation 1. Solid stemmed snd dupums }gﬁ 685

£s Holleow stommed - 1h
g Be ALY vheats o 180

E@ﬁ@éﬂﬁ‘ﬁﬁéﬁﬁDWi%%;-iy5@¢%ﬁ§-§@émmﬁd4ﬁmﬁ dupums Lo sb90uN
ewves 2 Hollow stemmed 0 (3298
' ' Se ALY vheats - T80 oBEaew

ﬁfawa@ por shel | ‘f&g Solid shormed and durume 4O ST

2y Hollow gfermed et A5

| . 3¢ ALL vheabs C o 180 yfgpﬁ}::&:%
Persent sbtoms with . i Solid shemned ond dyppmy O

lapvad ov edgs Zs Hollow sbenmed o

B : 3¢ ALL whodbs ' 100 oy

- Sprige planted sevies

o1
#BT5u

lmpyes oF eggd & Hollow sHemand By
. ’ W12

- 3s AL whotts

A gt

i

Xed Crkay
- WA

Denotes significance ab the i ieved
= Howber of varlobisg in sach dorreiation

ke

-,
w5
e

picd

The types gz‘”‘ wheat appear to have am effect on the em?miaw
tlon coefficients. In the fall planted gerice, the messwros of
infesbation in all coases -é\émmﬁﬁ_ Pield dufesbabion show g ‘mghwé—
worpelablon with perednt nubbing in the :ge:tm stetmed and &urm&
wheaks *a’izaﬁ in the hollow stemmed wheabsw Howevery in the gpring

planbing the weasures of Lhfegbation oF the Holliow stenmed wheas
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eXhlbLt a higher correlation vmth percent cubbing than Lhe
solmd stemmed and durum wheabs.

Percent stem with larvae appears to be the best meﬁhod of’
predmctlag cuttlng in s0lid stehimed and durum'wheabs, whereas
percent stems with larvae or eggs has a higher correlation with‘
cutting in the hollow stemmed wheabs. =Fie1d‘infestation had a
higher correlabion coefficient’wiﬁh ﬁeraant cutting than any of
the obher infestatioﬁ measurésQ This maﬁfbe due to the fact
that field infestation included cub.stems which raised the cor-
rélatiant | \

Ohly a swmell number of éofrelaticms'werg caloulated in the
spring planting because of the limited data,

| Regresslon coefficients were determined for p@rgant'stems
with larvae or eggs with percent cutting, These are présent@d

in Table lie

Table li. Regression coefficlents of percent stems with larvae’
or eggs with percent cutting in the fall and spang

plantings.

| , ‘ﬂO& of | Régression
Types of wheet varieties [eoefficients

- Fall planted series N b
1. S01id stemmed and durums 10 ' ,231 517
2. Hollow sbemmed wheabts 1o .)26*'»669

) Spring planted series

1. Solid stemned and durums - 30 .128- 7039
2. Hollow sbemmed wheabs ' ‘ 1058 {29*‘¢Oh6

=

%%  Denobes significance at 1% level.
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Table 6. hean infestatisn 1ocatlon for each group im the fall
- planted series,

Group 1 Average mean infeégbaibion loeabion

Tall R Z

Short 0

Barly QDG

Late ¥ 1 81 .

Large Stewm = L %5‘_‘

Slender Stem . 2 .95

Solid Stem _ 2&6

Durum ' ‘ . 3.26

Club 2405

m an infestablon 1ocaLioa is lower ou the- stem.in later ma-
turvnﬂ varieties, The late group an& %he club @roup,-a eomQafw
atlvely 1ate EPOURy 1llustraﬁe this., Infestatlon loaaulop was
hig hef on u%o stem Ln.ﬁhe dh?um ana early*groupso: Sce appendlx
tables 1 %o 9 for deta;led daua? : | |

~ Hean inf eatobmon location wac highly ecrfeiaﬁed with cutting,
';c.ém;*c:iallm in the zsulm “L@Wﬂe& and rlwum whedts. ‘The eorrelas
tion wlthiﬁ bhe h074©u stemmed whﬁats were ui&ﬂlfiﬂ&ﬂi at the 5%
Level, bub not ab the }m level. Since the correlations are @ﬁ.a
-negaﬁivé valu&»ﬁhis'indieﬁteﬂ that,thﬁ'iower“th@ infeS@a$ion_oﬁ
the plamﬁ the more 1iabie'the pla@t'is of becoming cﬁt,”paftieuj
1a§ly in the =olid stemmed whealbs, fabla 7 shows %the correlation
coefficlents belween mean;infestatioﬁ location and percentage
dﬁttimg and pa;cenh atems with 1avvaewér'eggs in the fali,plantw

,ing;
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Since regression coefficicnts are known, 1t Is possible to

‘preﬁﬂct the amaun% of cubtting by knowing the percent stems with

larvae or eges,

wable 5.

This ig demonstrated by using examples in

Table 5; Examples of predlotod cutt:ng pevoenvagca agsuming in-
: " festabion percenbages of 30, 50, and 70, and using the

PP@P@”SlOH.GOGLflClBﬂtS in Tab1e hoe

Types of vwheab

Porcent stems

with larvae or eggs

Pred cted
percent cutbing

1. Solld stemmed
and durums

2 s HolloW‘stemmed

1« S0lid stemmed
) and durums

2, Hollow stemmed

¥all planbted serie

30
50
.70
30
50
70

Spring plented series

30
50
70

30
50
70

' 601
10.7
-159Z

Daba on infesbation location are presented in Table 6.

1
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Table T« Correlation coefficients of mean infestation location
with percent cutting and percent stems with larvae or
eggs in the fall planted series. ' -

3. ALY wheats

Charsachbers éorfelaﬁad 1 Typ@s‘of whéat ] N+t -
Mean infestdbion location 1. Solid stemmed : ‘
x perecent cubbting . end durims Lo o - 5BGuw
2+ Hollow #temmed 1%0 - 1725
» - 3e ALl wheabs 180 g 3y 3050
Mean infestation locabion  1.. Solid stemmed L
% percent stems with lar- T and durums Lo ~ o B 5%
rae or eggs . 2. Hollow stemmed 1%0 S w055
: o 180 - w2l

g Deriotes significance at the 5% level -
%% Denotes significanmce at the 1% level
+ Number of varieties in each correlabion

%
Al
v

Most of the larvae were obgerved in the third inﬁgrnode with
internodeé two and four foilowing‘in'tha%;orderg However, this
was not brue in the case of eggs'obsQrvedm Most éf thé eges
were observed in*inﬁéﬁgode'foﬁr with intgmnodeg three snd two

following respccﬂiﬁely? These dave are presen%@d‘in.ﬁablgs 8

and 9. Only in the éase‘pfjﬁhe durum group were there more &ggs

found than larvee . observed. This’may be dus to the fact that
‘ - .o . . . TR ., . . .. - I .

the eggs were more noticeagble in @i%b@‘stemﬁm

¥
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Correlation coefficlents caléulat sed on the inbermode data

are presented in Table 10.
low stemmed wheabs onlys

is si

"Gompuﬁationa were made for the hole
Table 10 shows thabt percent cubtting

gnificantly associated with percent stems with lavvae op

eggs and pergent stems with larvae in inbernodes two and three.

There

is also assoclation of internode infegtation with heading

date and plant helght and these gorﬁelaﬁions substantiate the

assoelatblon of heading dabe and plmnt\height'with infestation.

Table 10.

Correlatlon coefficients of percent cubbing, head-

ing ddte and plant heipght with internode data for
Lhe hollow stemmed wheelts in the 1&17 planted sermes.

(ﬁ 110}

Correlation coefficients

Plant height

& cutting

Pe

Heading date

I

22l B
125
' oak]%
M Lé.?“ ")\. rly

. w2393
2073
0 33085
ma39800

' I b i
Percent stems with larvas
or epgs at Inbernodé o
1 o 02k 291
2 " ER T < B3
o 5 196% w070
. ! -.031 ws T8
Pevcent stems with larvae (
at internode ’
1 007 <275
. 200% 623
D224t 081
ﬁ ,001 s 79w
Percent stems with eggs :
at internode ) .
1 20L9 - 107
2 2108 039
E -1027 019
i - 035 ‘.agéu\
¥  Denotes significance ab 5% level.
%% - Denotes significence at 1% level,
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Pable 184 Covrolebtion coe 'ﬁfia%@ﬁ% bebuepn mmwm i haﬁmg
' pereend ew@msz with loagvas or opgy and hrwmﬁiﬁﬂg} 'mg:e
Cond pldant e mm fm the. fsz:mmg,a pnd £ m:a. m‘a‘ Brbligse

Foos ‘é_@-"wﬁm T% cubbing | T atoms with
B B A Rarvae m'* o

C Charaobers
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£11 Wheat‘vari@bi@s-inlthig gﬁuﬂy*weré h@ll@W‘stémﬁsdieng
cept those in the -80lid stem group and some in the dufum g%bupﬁ-a
‘A few of the hollow stemmedrwheaﬁglhaﬂ a ggtting'pefcenﬁ,iow
enough to warrant further besting. Th@ge‘vgf;ekies are: f(l);'
Tall group, 100, 1318, an@‘iﬂ?8,Jﬁg)-ﬂh@r%.groﬁyf 1508, 135 |
anly'@roﬁpg 289, () Slender stem group, 303, 1312% ez, (5)
Club group, 93, and BI7. Appendix tebles 7 and 8, the durum
, éna golid st§m groups,\$how considerably more varistics with a
Lowr gubtbing percent. It ls @éliev@d théﬁ@zﬁaréeﬁi@sqhad a low

cubbing due to the presente of @ so0lld or pithy stein.
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| DISCUSSTON

Varletnes with solid or plthy'stems and durums were the
only'vhsats that ahowed considorable wechanical resistance to
the wheat stem sawfly in this study, Some of the characteris-
ties looked for in the 1&boraﬁor§~study;.in‘addition to thoss
previously presented, were the fqiibwingg' (1) a hard;-thick
sten wall'sufficient to prevent ovipésiﬁion of’ the egés, (2)
nodes, hard enough to pﬂ@vent the larvae from passing thwough
to the bottom of the steu, (3) longs navrow nodes which would
prevent the larvae fmom.passlng throughy (L) sufficient pubes
- ¢ence on. the sbem to inﬁerfere with OV1pcs;tlon of bthe eggd.
3inee all the varieties stﬁdied were cut To come exbent in the

field, it can be ASsumed that the above characteristics may

. not have, beon ‘present, or if they wewre, did not inhibit cub-

ting to eny epprociable extent. It was &isappointiﬁg bo find
only e few vérietias out of‘the'bﬁiginalLEQOO with pubesecence
on the stems and that in minube quentity. ‘ _

0f the methods described for sampling infesbation prior to
‘harvest to'preaictAamounﬁ of eubting, it appears that pergent
stems with larvae or eggs is_ﬁhe bes% méasure of ultimabe eut«
ting in sampling hollow stemmad-wheats, However, percent stems :
with larvae appears to be better in sampling solid stemmed or
durum wheats. Thms is shown by the Pelatlvejy high correlation
‘coefficient of .690 between cubbing and percent stems with lar-

Tae .




The‘qcPPéiétién'coefficiehts betﬁeén~psﬁcent subting aﬁd
infestation weré‘%wioe as higﬁ for ﬁﬁe golid sﬁeﬁme& and durum
wheats as for the h@iloﬂ’@femm?d wbeats; Infastaﬁ{@nlin.the
£8il glanbxng varied from 6% o 76% for the hollow sbeémmed
whaaba and 7O,Jp and 30% for uh@ g0lid stemmed and durum wHeabs
respectively. Iuieguablon in %he spring planting varied Irom
0% vo 67% in ‘the holiow stemmed wheats with L5% for the oOlL&
ff stemmed whma%s and hw for the ﬁuﬁuﬁ wheatsg. In. the hoiiowk
stemmed Wheaﬁs ahout ;O% of the infested stems were cub in both
the fall and'spfinw plantings: The solid stemma&“aﬂd Avrui
wheats were cub £a7'“ﬁd 184 OL the 1ufastatlen regpectl veiy'in
" the Pall pianﬁlmgn Iin ‘the SP%ing planL ng the gelid 3tomméd‘andf
durum wheabs were cubt 12% and 33% of the infestabion respsetiven
1y, So the solid stemmed and durum wheabs @h&w wore resl sance
o eubting as compa%ed to the hollow s%mmmcd wheabs
ﬁeﬁreuglom coofficients ave valuable Ln predicting emount
" of eubt Lﬁb if the degﬁee of :nfesnation is kmown. I a. ?&fm@v
?knbw he could & peat EGﬂ cuut%ng, h@ mlght tawﬁ‘harvegt Oéér&w
ions somevhat earlier or even consider W1nﬁrawing@: The PE=
gr98§10n cogfficlents for the hollowed sbemmed wheats end the

solla tammmd and duran th te were M1Wn4fic?nb in the spr wmg
piéﬁtingg Thiﬂ means that more accurabe predicﬁioﬁﬁ éan bheé
‘.made for the springlplamﬁéd wheatse Sinee this dabum conslists
- of only one years work, 1ts value ia‘limited¢ It would be dew—
gireble to have more then Q:fzé years information in order to

more accurately predict amount of cubtting gince it is not known

‘
'
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'+ whethel or not the regression values remain relatively conitant

. in 8ll years or under all condltiong.
Date of heading had ne effect on eﬁﬁtimg or infeﬁta'lon in
“the fall planting; buﬁ.it.di& in‘ﬁh@‘apriﬁg‘planﬁingq» The fall

planting did dot pgermipmabe umtil the following spring which rew

sulted in thie series being early ag s whole and méking the coms

" paratively late varieties aﬁﬁly enough for the aawfly'fiight;

~ The early group in the spring pian%inpAhad Hhe highesﬁfinfes%&w

tiém and cutting pereenis ince the Epylﬁg planLTng maa nore

. than two weeks iéte? in aéadlng it prabamly caused bhe ‘ fly

f groﬁp's high quttihm and 1nzeszatlon to be so pronounced, Tn

::sprizg wheat it apvears that a late varlety‘can av0¢6 the peak
of the sawily fllgnt perxaa, bus Lt does nobt appear possible -

for a variety to be e&rly @nough to avold tils flighﬁ péFiOdw
Covrelation CO@fFLCIGHﬁS in the gpring pl anting between infes-—
tation and heading dates were h?bl?‘for;the hollow gteﬁmed"

Whéats and ~¢37ﬁ_for the $olia stemmed and &urwm,wheaﬁéa -Thé'
. correlabion with the solid stemmed and ﬁuvum,wbaéﬁs‘wés lovwer

then with th@ﬁhoiiﬂw Stammﬁﬂ’wh@aﬁﬂ besauss of the imfiueﬁcdlmf

" bhe dy Pums, The ﬂqwily'diﬂ'nob pref@rnﬁﬁa &urumﬁg'fasulting\%g

& "aﬁy Tow infesﬁatioﬁ@» There is indiecation thet some faa%ov

"0; Lh@ durims possibly the coarseness of tze durum SﬁOu“ or

ﬁhe thinmess of the durum stands due to 1ack'qf\tlllerzngg;and,

subsequent exposure of_ﬁﬁe séwfly to the windy wasg ﬁhe'pﬁi@w

- elpal influencing,factcrg Tt is also possible that S ome other
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durum plant characterlstics may have been influehcing'facterga

© plant helght is associated With cutting and infestation, A
taller variety generally“haﬁ‘léss infestabion and Quﬁting than a
short variety, This was especially true for the s&li@.stémﬁé@‘J:
and durum wheats”im the correlations with infestation. - The cor-
relaﬁiéns were over twice g&qhigh as for the hollow stemmed |
wheats . Plant height is more hlghly correlated with.infestétian
than with cubbling. |

| Stem diemeter does nolb appear Lo be aayr&iahéd with Qﬁﬁ%img’
or the different meégures df_infestation, but 18 ccrﬁe;ateé with
| date of heading; plant_heigh% and infestation logations'?8§ém A=
-ameter 'is correlated anly with those factors that are not of too .-
ok impe#tanoé in this:stu@y;' The fact thatisawfliﬁs vapy in |
size and that stems vary_in‘diamé%@r on the é&mé Sﬁem.poééiﬁiy'
explains the 1ack,cf-significance_in correlations wiﬁﬁ cuﬁ%ing
and various measures of Infestation. Stem diameter shows a pel-
'aﬁivaly*hiéh negative cérraléﬁimﬁ with mean infés%atidﬁ'léqé%iﬁn
.whigh.means that the larger the“diameteﬁ-oflﬁhs stem the lower
down on the plant will be the infestabion iocaﬁibn, ‘tem &i%me—
ter was negatively correlated with,@ercenﬁ sﬁéms wiﬁh 1a§véé at
Internodes 3 and I, This indicates that thé Largen the"&iaméterb
of the stsm.ths-leés i the amount of infestation attﬁhese twe
internodes. -Btem diameter shdwed a PelétiVeiy‘high pbsiﬁivé~cor~
relation with vercent. stems With larvae or ogps at‘inﬁarnéde 2

whieh weeris’ that the larger the dimmeter of the $bem the higher
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the amount of infestation st this 1ntsrﬂedeQ

Correlation coeffleients between cutting and mean infesta«
tion location were over three times higher for the solid stem=
med and durum wheabs than for the hollow stemmed wheatss This
means that the Llocation of the infesbtation in %heﬂ$olid Q%émmed '
and durum wheats is of much more lmportance, To illustrate
this, lnfestation on the lower part of the stem will result in
more cutbing than infestation towards the top of the stem in
solid stemmed and durum wheats. Generally, loeatlion of infes-
tation in hollow s%émmed~whaata does not meem too Lmpovdant in
affecting the amount oﬁ.cmtﬁing@_simée the larva has ne obstacle
other than the nmodes to pess. through in order to reach the bob-
tom of the planb. | ' |

Infestation iocaﬁibn at the different internodes shows as- -
sociation with cubting, heading date and plant height. In the
infegtation measurements, cutbing is associabed with inbermnodes
2 and 3 in pereent sﬁems with larvae and percent stems with lap~
vae or eggs. This means that more cubbing ocsurred when the ine
fés@éﬁion was observed at internodes 2 and 3. TFercent shems
with eggs was not associated with cubbing at any of the inter~
nodes . .Hawever@ g1ll three of thg infesﬁatiOﬁ.measuresware COP= |
related with date of heading at ome or more intorncdes. Date of
heading was hilghly essocliated with p@rﬂénb stems with larvae ab.
internodes 1; 2, end l. This means that the later the variety,

the higher is the infestation at_inﬁarnod&é 1 and 2 and since
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inbernode L has o negative correlation, it weans that thévléteﬁ
the variety the less is the infeéﬁaﬁidn at this intefnéde,’
Plant height is also associated, w1ch bhe dlfferent msasures of
lnfestatlon at the various 1nternodesb But 1n plant heightp i~ -
ternodes 3 and I show negat1Ve correlat:onp, ihzs means tha% |
the t%ller the varleuy the 1ess wlll be the in:esvation akb Lhese
two internodes. However, percént stems Wibh 1arv e or oggs at

Lernode 1 has a 905101ve correlatian.with plsnb h@ight which
means @hat.a“ﬁallerkyarletﬁjwill haye.a hlgh@r 1nfgahauion at
this lower internode.  Three tines more laﬁvﬁe than egéé were ob-
served. | | |

The multipié'abrmlaﬁians showed merked differences between :

the fall and sprlng planilmgs° Worvewambleg'iﬁ the fall niaﬁtinu,
date of headlng and nlanu helght versus percent cutummg showed no
siwnlficances bat Lhe multlple correlaﬁlon\of thesge charaotefg

was highly s1ﬂnﬂf1canb 1n th@ spring planting.
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SUMMARY .

The plant characteristics of 180 varicbiss of wheat .in both
a spring and fall planting were studied in relation bto dtback by
the wheatl stem.sawfiyg The plant charactérs Stuéied were. the
foliowing: date of hea@ing;,date vipeilplant helpht,; sbem diam-
;ea*;‘er' and stem seliduness.

An atbeumpt was made to devise & method for sempling infesg-
tation about six.weekg prior to harvest which would give ar ac-
curabé predlctlon of percent cubting at harvesbt tine. Percent
shémg with larvae or eggs appeared to be bherbea% method of sam=
pling infestatlon in hollow stemmed wheata,.agd percent stems
with larveae geemed the bebbter method in the s0lid stemmed and
durum wheats. |

Vari@fieﬁ with solid stewis anﬁ.dnrums wers the only wheats
that showed c&ﬁsiderabie réglgbance to the sawfly.

x//“ﬁ;%e of heading showed a relatively high negative correla-
tion with eutbing and imfeﬁtatiom in the spring planted serles,
with the exceptian.bf the solid stemmed and durum wheabts, and no
sipgnificant eorrelabtion in the fall plantings A negaﬁive COTIE~
lation indicates the later the heading date the less the infaa;
pation and cubbing.

Plant héight showed & negative correlation with.cutting’omly
in the spring pl&ﬁtimg bubt was negatively aér%eiaﬁed with infes- .
tation in both the spring aend fall plantings, with the exceplbion
of the hollow sbemued wheats in the fall planting. This negative

correlation indicatés that the taller the varieby the less the
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ecutbing and Qf@&ﬁqflﬁﬂm

Stem diameter was not found so bc correlated with el $her
cubbing or infestatlion, However, stem diameber showed a feiatwvew
1y highrnegétive aoérelation with’mean Infestation locatlon; indie
aabin?'ﬁha% bhe iargar tﬁe s£QMmdiamﬁteP the lower down on the
stem will ‘be bthe Inmfestablon location. Stem diameber was nega-
tiVB1V'coprelatea with percent Dtsmb'w;th larvae at internodes 3

and &¢ mn&ieating hat the larwer the stew diameber bhe 1@33 the

K CInTestatlion ab thege aworimternadeﬁg Sbem dismpber ex iblted a

relatively high positive correlaﬁiOﬂfwith percent gtems with lar-
vae or eggs at intsrnode 2, indicating ﬁhaﬁ the larger the stem
diameber the higher the @nfegtstian at this inbernods,.

Metn inﬂesﬁatian-lpeaﬁicm;had a rélabively highnmegaﬁive' B
correlation with opﬁtiﬁg.an@.iﬁfestatiang especially in bthe sol-
id shemmed and durug.wheabsq This negabive correlation suggeste
that infestation on the upper part of a solid stem or_durﬁm,stem
will result in less eutting than infestation on Ehe Lowsr parh of
the éﬁam, |

The regression coelficients hetween infestaﬁien‘and percent
sutving were highly‘Sigmifiegn%.imqt@é spring planting but were
nob significant in thaufali plaﬁtingq M

Tri the spring planﬁlng, date of ho&dlng and planb holght in
combinabion were highly correlaued with both percent cubting and
infesﬁation but these sawme mululpla correlablons ethi%in@d no

association in the fall planting.
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APPRNDIX

Table k., Fall planted ball group,

o out infesbation _Vith  with larvae per fegtation
° ST larvae  or éeggs sten loecation

g2 28 63 20 0. 4. 2.8
99 15 5 g0 - 80 . 1,0 3.2
100 10 0 26 80 90 | 1.0 3.1,
557 6k 77 50 .. 80 5 a5,
558 62 6l 0 - 80 9 2.9,
571 50 55 . 70 70 9. 3.2
1009 1 7h 60 80 T 2.5
1177 50 65 50 70 g 2.
1182 L5 60 50 55' ;7 2.2
1266 66 83 90 . 90 Ll . 3.3
1318 10 15 . Lo 80 - b 3.1
1319 18 3 5% .- 80 B 27
1328 38 L 30 Lo "3 3.0
1366 55 80 70 .8 2.1
1367 L7 59 . 10 50 W1 3.3
7125 2 9 90 L. 34
1375 33 L5 Lo 50 8 29
1398 . 10 b | 60 60 .6 3.2
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Table 2., - Fall planted shork BTOUL

S ; g o 7 steme - Tope Toon Srie
Veristy % % field % stems % stems °  Larvae Mean ire

Noe = cut infestation . Witk  with larvas pew festation
T T larvae  or oggs stem location

51 52 26 8o 80 .0
303 63 90 70 90 49
hro 70 ?9A' 90 100 1l 253
589 36 B3 30 - Lo -3 3s3
561 33 Lk Lo 50 27 2.5
1219 35 . 50 50, 50 | 9 2.7
1220 53 66 50 60 72k
1291 S0 73 . 90 . 90 Lol 2.2
1293 70 92 100 100 1.6 2,1,
199 3. 88 . 30 b LB 2.5
1508 10 25 30 Lo Cs3 3.0
S1516 31 4o - 50 e
iépi 65 _;?Sv 'as 80 1.5 2
163 B0 6 50 50 .5 2:9
1635 95 99 90 100 1.3 246
1638 50 85 60. 70 6 - R
1652 60 o 6o | 60 e "2?2
1653 56 66 60 60 o7 2.2.
1707 Wb bk 30 60 L3 361

-?-‘ Q

3

Y
A

#
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Table 3.. Fall planted early group.

Variety % % fileld . -

No.

% stems % stems
b Gnrestatd - with, with larvae per
cus inie 101 -~ Japvae or eggs

stem

‘Larvae Mean ivie - -

festation
location .

- 288

289 .

290
570
877
879
1216
1258

1259
1968.-‘
1269

1270
1271

1265

1297

1373
13?7
1h23
1500
1716

30

10 |

20
60
18
27
22
25
L0
50
55
50

-

2
L5
35

33

50
35

37

63

67
73

51
58

L9
76
a2

- 86
85 . .
a7 .

.78

66

f”ilooxl
5 ...

g

100,

100
50

100
e X3 (o S
-100

70
80

o

100
o
60
90
90

100

- 100

100
70

50
50

80
60

.,1?8 '

245

6
E
s6

A
.3
.6

1.2

Ly

1.3

13

1s1
o7
5

.7
.8
.78

.0

RPN
249,
3.1
2.8

2.8
2.8
3+3

3.1
3.1
3.1
‘3?1,
3.0
301
3.2
3§é:-
2.1
o
‘3?2

343
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Table %@ Fall planted.late‘grgupé,

e
. Variéty % % field 'é tems 7% -stems Larva lean  in
NQ? cutllmfestgtlon laryge  or eggs. sbem location .

115 ko 61 60 60 L wm9
21¥‘~ '75, :83 100 .”' 100 1.8 2?2 ’
307 35 61 100 100 - 1:& 2a
533 43 L8 0. 70 9 1.8
8655 CON 82
576 20 38 w0 ho R
577 ko g1 90 90 1.0 L7
5719 21 56 80 80 9 2,1
560 20 28 -9 9 3

131y 60 65 60- 60 +6 1.7

1522 L5 52 50 6o - 5 1.8

1523 50 S 60 70 7 1.8

1526 g2 59 50 60 S 22

1528 5O 61 60 - 60 b 1%7.

1530 38 gé_ 70 70 1%0‘ S A

153& 30 36 - 6o 60 b | 1,5

1536 59 - 80 60 80 8 2.2

138 47 56 60 - 60 T .9 1.8

1650 s2 - 7. 70 80 ' 1@2-“ 1.8

with with larvae . per festation -
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Table 5, PFall planted large gtem group.

% field

% stems

% shtems

Larvae Mean in-

hor Lo 53 100 160 1ol 2.5
529 68 87 50 90 9 2.9
530- 70 éa 70 70 49 2,1
563 33 L5 50 50 6 2a
© 565 17 éé 30. 30 83 2.5
566 30 50 50 60 e 255_
567 46 L8 60 70 1.0 2,5
572 50 57 60 60 7 2,2
110l ! 69 30 Lo o3 2:5
1106 e 32 30 30 . o3 242
1107 25 39 30 ho ok 2.3
1108 38 b9 30 Lo 3 2.5
1109 25 31 30 ko .3 2.3 .
1166 23 he 50 50 o5 539
72 71 - 85 10 e ! 2.7
S1173 0 30 51 Lo 60 L 1e9
1517 27 32 30 30 3 2.8
1637 39 51 60 70 Lot 2,5
169 56. 69 . 80 8o =‘;§5 358
1667 50 82 60 70 1.0 2.7
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Table 6, Fall plented slender stem group.,

of

% Tield

% stems

% atems

Larvae Nean im=

Eé# Guﬁ‘infe$tat;oﬁ.iégi§2 .gifggé:rvae S%Z;'  §§§§§§§§”
302 35 8l - 60 70 6 2.8
503 5 38 S0 0 7 23
W 32 62 1100 100 147 2.l -
&6? 32 59 100 100 dsd 246 .
70 45 59 70 70 7 2.9
1292 W 9 80 80 1.5 2.
1312 5 17 0 20 -0 3.5
wos BT 17 60" . 8o B2
ez 10 a1 50 50 ¢ 2.9
Wely o 60 o 50 6 3.2
Wes 3 . 65 B0 80 1.2 2.9
wes 5L 60 60 6 3
67 36, 61 80 90 1.0 3.0
1501 25 51 - 30 50 o3 342
1502 28 1 50 60 o5 3.5
1503 22 &5' 10 ko .1 249
1727 21 25 1o Lo ol 3.0
118 50 oly 70 70 1.0 2,9
1883 50 71 100 100 140 245
30 38 ’

10

30

—

..............
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Table 7« Fall planted colid stem g;r*otip..,

. A - 7 ste rvae ] in-
287 16 1 0 70 1.1 2.9
292 | >1 3l 60 - 70 .8 3¢l
293 15 L2 60 70 1.0 2.8
26k 0 39 70 100 1.2 - 3.1
295 5 49 o 100 A 2.9
305 10 33 0 70 .0 2.7
339 30 80 60 60 .8 1.9
L7 'ko 62 90 90 | 151 2.2
W3 10 . L9 30 60 ol 343
5a 30 53 50 70 .5 2
Sh2 20 30 70 90 .9 1.9
613 - 35 bli. . . 80 - 90 1.2 2.3

175k 7 29 | 10 Lo .3 3.0
1762 20 37 30 50 .5 2:5
1826 16 b1 Lo 70 .8 28
18&& 19 50 Lo 70 29 246
1852 17 27 20 o . A 2f8*:
1875 20 ke Lo 70 .9 2.7
1913 10 28 | 30 G0 .7 L 2.5¢
.2 2.6

1966 2l L5 - 60 70 1
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Table 8. Fall planted durum group.

it o o G n . % stems % stems
Variety o field with with larvae per
rvae or eggs

78
' }m,_;, cut infestabion la

. Léavvae

stem

festation

‘logation

138 o z0 h go
139 0 22 o
k2 18 78 . 10
hl6 20 &7 20
4o. 20 55
&51 1 19
152
568
11408
1409
il
1&15
116

¥

Q

{4

-~
o
o <

O O O VWL Ut O
Bt
o

D O O O 0 O O a O

o = =
]
LEA S & SN
.
vi O
o1\
nmooe ®
oo
o O O

o

30
50
60
70
20
20
20
Lo

20

30
20
20
20
20
50
10
20

10

w2
0

A

.’?g
=8

L

. ?0
.?Q
Lf_o.
.?Q
‘?O

¢
0
-0
«0
oL

2
.0
4

»

2.5 .
i
3.5
3.4
3.3
3.2
3.2
5.5
3.5
30
348
3.5
3.5
3¢5 ..
3.5
3.0
3s3
'35
2.0
3.5
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Table 9. Fall planted club group..

‘ i ‘1 ‘ 4:.‘"" § 3 4 e, 5
. e % steme % stenis
Variéty % % £isld - with

i , with larvee  per
Nos  cut infesbabion yhnype ! ' 4

or eggs sten

Larvae Nean in~ -

Testation
location

aipas

89 L 86 300 100 iy

.90 Lo 80 700 T 100

91 25 31 - 50 5o .8
93 10 33 Lo o b
111 b5 .65 50 - 50 . W6
308 20 58 60 60 49
517 10 148 50 60 5
b2 39 51 80 80 29
795 60 Th 7 70 9
987 B0 Bk . 70 70 o7
1186 37 LY 60 . 60 W7

1236 61 67 70 70 1:0°

1237 50 50 . 100! 100 1.8
w27 45 6L 9% 90 1,2
w67 39 6o 66 6o 7
1390 44 61 W 6o o
1655 28 56 70 - 70 .8
1636 25 59 0 50 .0
1657 15 28 30 30 43

1702 B0 63 60 60 -8

19
e
2,1
3,0
28

Ls8
~3§0 |
241
2.8
1.6
1@6
‘QEE




Appendix Table 10
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The correlations listed here are thogre WbLGh
were calculated 1n.aon3unctlcn with this
study bub have nobt been previously presentad.-

Percent | Peréent Larvae

Top
‘gges | stems | stems with| rper
" whent with larvae or | sbtem
s | larvaee | eges
. P r - r
Fi6ld infestation 1. Solid stemmed - -
~ and duvruns’ 578w % 580%% 310w
2, Hollow stemmed LOQw: L5500 35w
%« ALl wheabs 508 DL 7o ol 355
Percent stems D |
with larvae L. Sclid sbemmed T
‘ Cand durtms 0 mewe—- B850 - 878w
2. Hollow stemmed =sm—-= 089355 2838wt
3._§ ATL Wheats; e o 28595 %% o 85043
Larvae per stem | Ll Solid stemmed . .
: " and duruws < 875 VIS E e —
2, Hollow stemmed 838w - 727%: —
3. A1l wheats 4850%% - 730%% S
Date of heading . 1. Solid stommed - ) - o
: .- 7 and durums +050 - - L0570 21T -
2, Hollow stemmed .115 +0L9 090
3¢ A1l wheabs » 06l 013 2128
Plant height 1. 80lid s%éﬁmsd. g : ‘
 and durums - o 532355 -5 Thaw = 532wk
2. Hollow “tegmAd -085 C G120 .095
3. ALl wheabs -s 25l - o 183% —-‘IL?}.},
Date ripe 1. Solid stemmed ‘ -
7 aud durums -3.138 ~e201 - o312
2. Hollow stemmed .160 061 001
34

Al? wneats .108 - 11 —o 17l

- Denot@s smgnﬁflaanoe at Sm levelh
- Denobves significence at 1% levels




Sppondix Table 1i.
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wors ﬁﬁl@umz*ml in

The eoypolations lisbed heve ave those vhdoh.
sonjunetion with this

study bubt have not beent previcusiy wreventods,

B 'ﬁf@ae REZER f*aaﬂ’ e
e Lege ‘ Q-g: 4am Pk GG ELSL S LLbe
of | hoadw @iﬁi& ;ag;}jz foubablon
wheab ting |~} logation
Fi@lcﬁ;iﬁﬁ’eaﬁa‘fciﬁmf le S0l1d sbommsd o
e S0 and dupumg wi (89 w,;},z g 06, Wgww.zx.
23 Hoilow b@m&i‘”#aﬁl ‘“bﬁl{ﬁs Ww:iG? ”6@{!1
. 34 AL mma%su waORO w185« B335 ,33(%»
Percomb ctems . . B 3
with lavvae Le Bolid atemued '
. osnd dupuwms 0 G050 = BR800 w130 -,*&;guy
2y Hz:zl’i ow gbermed ,IL5 085 (100 o =207
o 3¢ ALY ?ﬁ%‘m&ﬁ.ﬁ «@(, L w.,L,,séwa '«4.;3}355 :
Laprvae per stem L. i:*blm? “*"“’&rﬁﬁﬁﬁ Ce
s -  and duruns WGBLY e »mB.E’;‘ = T 4ok
¢ ﬂamw stermed= 090 < 32y 00F T -, 183
3s. AL wheaby - 128 -«55593 # ey, ?E@". w5 35 P

Date of. hoading -

- Bglid gtenmoed
Cend duruwe .
;. Bedlow stenmed

65721’3 Ly

$599:

L © o 3. ALY whcefaﬁa i v§8%«r B
Plant, ,%;ézﬁ;@m L, 8614 :w: sﬁsﬁémed :
PR [N . &il@ &w%ﬁ% vlsl e 5_3?3 5@63
2y Hollow shomued ‘,};aﬁﬁgwﬁmmm e B3 vy By i
-3 431 whonby 4 390w @Eélw& ST
Date wips. ie Bolid stenmed - -
" and duvuns =138 AT s g Olly
2, Hollow stemmed 2160 BOGEE e m\.g-ﬁﬂgﬁ*r
3ﬂ aal wﬁaats wa?mﬁ, #3000 s w0l
3 E&@*}@tca st 5!3.2? f’iewm ab. 5;5 1evel ,
Y »ﬁ@m hed mggm.fiamae 8% ‘.L,m Level
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Appendix Table 12« The correletions lisbed here¢ are those which
were caleulated in comjunction with bthis
gtudy but have not been pveV¢ously'vresen ed -
and are data For the hollow stemmed wheabs

in the f£all plantings

1p 16V61 -

fotsm diawetew Mban inxeatanlon iobaﬁioﬁ:
| (N~LLO) {N=1L0)
Pepcent Sﬁemsiﬁitb.iaﬁvaé
or eggs at inbermnode
1 e — 53093
2 50buw# %5738%
3 e 217 -t 02
b 5 20k = o 6908
- Percent stews with 1&rv&e
at internode
1 o e - 52933%%
2 2097 = Tl T
| -y 318% ~3092
‘ 4 - 325% e 58 e
Percent Stems with eggs
at internode o
1 S ¥153
2 .521r ‘;055‘
ﬁ ~s015
?51‘?*?}{‘ ) °37 nd‘
Total eggs per ghem woé’i P90
%  Denotes sigﬁifidaﬁce at 57 levell- |
#3%  Denotes glgnificance atb
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3 1762 10013608 2

£ _SOrigdsses® ®oreiom
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wheat int "oductions, =

—— - F Pd R
= Tl Ao ley '
G2 0 7 %0 47 4/3 75

WM £c58a
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