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!$'F0DUCTI0N

Many investigations have been carried out in an attempt to

d.etermine the cause of lodging. The problem has been approached. from

the point of vier¡¡ of soils and. fertiliz.ers, root structure, and stem

morpholory. Little work has been d.one to determine the specific

effecis of lodging on coreal crops although it has been assumed that

it causes red.uction in yleld. and. kornel size"

The effect of lodging in test plots is also of great importance

because of its probable effect upon quality" In a cereal breeding

program in whieh quality factors are being considered., the lod.ging of

some hybrids, due to their weak strav,r, may adversely affect their

ctruaIity, Thls might resu-Lt in very hÍeb quatity hybrids, which would.

be of some use as paront materialo being overlooked entirely. If in-

formation on the effect of lod.ging in eereals were available so¡ne ad-

justrnent of qual-ity data couId. be made for plots v.¡hich had. 1odged."

In order that accurate assessment of quality may be made, it is

desirable to have test plots in whlch the various hybrids are as up-

rlght as possible. Therefore, techniques that may be applied to con-

trol lodging are valuab1e.

The f irst experlment in this stud.y was d.esigned. to influence

J-odging in test plots by varying the rate of seeding, the spacing

betv¡een rows and the type of guard. row. ft was thougbt that a1l these

factors would have some effect on straw strength"

In the second. experiment plots were loÔged artifieially at



-2*

various degrees and at several dates" The effect of such lodging upon

yield. and. certain quality factors was d.etermlned"
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REVJEW 0r'LTTERATURE

tr-ew data on the effect of rate of seeding and amouot of spacing

between rows on lodging in barley have been publisheô, I\Tumerous authors

however refer in general terms to the effect of rate of seeding on

lodging.

'¡ielton and. l,lorris (II) working with wheat and. oats reported. that

beavier rates of seeding often lodged. while ligþter rates remained erect"

Thayer a¡d Rather (9) stated that at heavier rates of seeòing t'There

was an increased tendency for the grain to lodge't. Donatd. (1I reported

that light seed.ing gave stronger strawed. oats.

Leith and. Delwiche (6) stated that oats seeded at higher rates

Iod.ged. wbile those at lois¡er rates d.id noto In 1919 they found that at

a seeding rate of three bushels per acre 100 per cent of the crop lodgedt

at tu¡o bushels, 63 per cent lod.ged and. at one bushel there was no

Iod.ging. In 1921 and. 1922 similar results were obtained.

Percival (Zi stated, that loriging is 'rrnost frequently associateô

with weakness of straw due to the crowding of plants.r'

Thayer and Rather (9) also reporteô on yield as affected by

rate of seed.ing. They found that the extent of titlering, length of

head. and number of keraels per head decreased as the rate of seeding

increased from one-half to three bushels per acre" Yields at one and

one-half, tvuo and tivo and one-hal,f bushels per acre varied llttle.

Rayns (B) foun<l that barley seeded iu rows tÏffee and one-haIf

inches apart yietd.ed more than that seeded in rows seven inches apart
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the average increase beÍng three bushels per acre. Harper ( 5) reported.

tìrat oats in seven inch rov¡s yield-ed more tha:: those in fourteen inch

rovss seeded at half tb.e rate per acree

Har1an and. Martini (a) stated. that luhere there was early lod.ging

of barloy the d.evelopment of the kernels was affected. Percival (?)

reported that the loclging of a crop was of serious importance for it

reduced the yield. of grain,

Tysd.al (I0) Iodged alfalfa plants artificially by gently forcing

the stems over and hold.ing them near the ground. with vrire staples. He

found. that the loo.ged. plants gave a much reduced yÍeld. of seed..

Egorov (2) reported. on the effect of loclging in wheat under

igigation. Ttr¡o fields, one of 100 hectares and. one of I10 hectares,

were stud.ied. three samples were taken: the first from plani;s that were

not lodged., i;he second from the top layer of lodged plants anci. the third

frcm the bottorn layer of lod.ged. plants. Lowest values for head length,

head. d.ianeter and wei-ght of 100 heads were obtained frora the sample

taken from the bottom layer of todged plants" these values decreased

for the gfeater degrees of lodging, Thousand-kernel weight values were

4?.9, 41,1 and 2?.4. Yiel-d. was reduced. by thirty-eight per cent in the

ptots in which the most lod.ging occurreil' A measure equivalent to

weight per neasured bushel also d.ecreased. Ratio of protein to starcb

in norraal grain was I : 4 while in tod.ged grain it was I : 2.'7 " These

resul"ts were attributed. to changes in micro-cIimate.
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L[=tTER.ï:tl,S À\D I',EïEODS

Six varleties of barley were used in both experiments" Ïn

selecting them aa attempt was rnad.e to cover the range of straw strength

as completely as possible. Sanalta v¡as used. to represent the strong

siraived gxoup; Montcalm, O,l!"C, 2I, Plush and. 4l-I522 (a hybrid.

ôeveloped. at the Universlty of Manitoba), the ínterned.iate group and

l'fisconsin 58, the weak group"

In ord.er to simulate v¡eather conditions favorable to lodging a

sniall overbead spray irrigation system was installed. ïn 1946 the

equivalent of seven inches of raÍn was applied. by irrigation. The

natural rainfall during the growing season was 4.7 inches" ïn 194?,

five and. one-half inches vrere applied, the natural rainfall being ?,4

inches. Irrigation was stopped when the desireô amount of lod.ging had.

been attained.

I. The effect of rate of s--e,oding. spacing and type of guard. rov¡ upon

lodging in rod row plots

In this experimont the rate of seed.ing, the spacing between rov¡s

and type of guard row were varied in the test plots. The rates used

were equivalent to one and. one-half, two and. two and one-half bushels

per acre, at spacings of nine, twolve and. fifteen inches. Three t]¡pes

Of guard row were used: I, the same valiety as the test plots, 2. Sanalta

barley and g. Renown wheat"

/rl1 plots consisted of four rows" Thsse r¡¡ere thirteen feet long,
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one foot being cut off each end before harvesting. The two niddle rows

of each plot were used for rnaking all determinations.

A split plot cleslgn was used, varieties being plaeed in the

largest plots, guard row plots randomized. within these plots and. rates

of seeding and spaeing betvreen rows randomized v¡ithin the gre.rd. rov.r

plots, 0nfy two replieates of the whole test were plantedo but, as it

was intended to attach little importance to varietal d.ifferences, each

variety actually amounted to a replication.

Data on straw strength were obtained by nruJ-tiplying the strength

of straw recorded. on a one to ten basls (one being flat on the ground.,

ten upright) by the -oercentage of the plot having tbat strav¡ strength,

stunming the figures for each plot and d.ividing by 100,

Analysis of variance was performed on d.ata obtained in 1946 and

I94? separately as well as over tho two years. Method.s described by

Coulden (3) vuere used..

II. The e-ff.ect of artificlal- l-odging on yield and on variogs be!_rley

kernel charactsrs

In the second experiment the same six varieties of barley ürere

includ.ed.. Plots consisted of six rows thirteen feet long, one foot being

cut off each end befole harvesting. AII data were obtained from the

rniddle two rows,

In 1946 two degroes of lodging were used,; flat on the ground and

upright. Complete lodging was accompllshed by irrigating the plots for

a number of hours and then gentty pushing the plants down using a length

of board v¡hich enabled. all six rows of each plot to be lodged at the



sane time. Care was taken not to damage the stems und.uly or to disturb

the roots" The lod.ging vaas performed at three dai;es; one vreek, traro v¿eeks

and three v¡eeks after heading, ri split plot d.esì.gn was used.; the

varieties being placed 1n the larger plots and the d.ifforent degrees of

lodgin6 carried out within them"

In 1947 another d.egree of lod.gingo narnely an angle of approxi-

nately forty-five d.egrees, was included.. The d,ifferent d.egrees of

lod.ging v¿ere accomplished by the following procedure: A piece of two

inch mesh wire netting approximately the same size as the plot was

supported horizontally at a level eighteen to twen-r,y-four inches above

the ground. The barley then greu¡ l1p tbrough this nettlng" The plots

that were to remain upright were not disturbed.. To obtain the forty-

five degree angle the wire was pulled carefuJ-ly so as to bend the plants

the required amou.nt" fn the plots v¡hich were to be completely lodged.,

the v¡ire netting was not placed above the plants. lllhen the plots were

tobe lodged., the wire was rollecl over them and secured. to the ground by

means of short vroo'C.en stakes.

This procedure was carried. out at heading, ten d.ays after heading

and. twenty days aftor head.ing. Satisfac'bory control of lod.ging was

obtained. by this method."

Yiold.o thousand-kernel weight, welght per measured. bushel aad.

nltrogen content of grain lvere d.etermined.

À split plot design was used, varieties being placed. in the larger

plots and the degrees and dates of lodging ln the smal-ler ones. This

experiment could not be analyzed over two years because an additional

treatnent was included. in 1947 "
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DTSCUSSIOI,{ OEIìESIILTS

The e!€gc!_of rate of seed.ing. spacing and type of guard rolv upon

lod.glng in rod rovr plots

TABLE T

VABIETAI DIFFEBEI{CES IN YTELD
A}D STRAI{ SMTN-GTTI 1946 - I94?

Variety
Yield.

(bushels per
acre)

Strav¡
Strengtb.

( 1-r0)

Sanalta

o.A.c.2I

Plush

Montcalm

+j--].522

V{isconsin 58

Nocessary difference
at the }d/o poi,nt

50.I7

52"8+

56. 56

51" 92

5l,47

50" 67

I .0I

6"29

5.33

5"',l.r

5.48

5"29

6. OL

l.6g

Frorn Table I it wiII be noted. that there are no signifieant

differences between the yields of the six varieties. Thls fact can be

att¡ibuted to the d.esign of the ex¡reriment" It was intend.ed to attach

little irnportanco to varietal d.ifferences and. they were plaeed in the

Iargest plots" The error wlth which they were conpared is therefore

large.

Data on straw strength are given in tb.e same tab}e. The same
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reasoning as abcve is applicable and differences are not significant

although Sanalta appears to be the strongest strawed variety, 4L-L522,

the v'¡eakes-r,.

TÁBÏ.,r] rÏ
EFTÏCT OF TYPE üT' GUARD ROi{ ON YTE,IJD

iIi\D STRAI'{ STREI{GTH 1946 - 1947

Yield Straw
Type of Guard Row (bushels per Strength

_ _ _acre)- _(r-to)
Same as plot

Sanalta

T{heat

Necessary difference
at the }fo poLnt

+? "89

+8"44

60,48

9.50

5.22

5,65

6"19

0. ?6

In Table II figures for yield and straw strength obtained, using

different types of guard row are given. Guard rows of the sa¡ne variety

as the plot and Sanalta guard. rows gave al-most id.ential results. Viiheat

guard. rolvs, oo the other hand, gave a significantly higher value for

both factors. üfheat general-Iy has a stronger straw than has barley and.

this type of guard row tend.ed to support the barley" The significant in-

crease in yield. fron plots with v¡heat guarô roritsr may be attributed. partly

to the more hpright position of the plants in these rows and partly 'i;o

difforences in tb.e root habit of the two erops as the number of plants per

rolv was the same for both cereals.
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T¿\BI,E IIT

ffi'FECT OF V.{RIETT ¡u\ID TYEE OF GU/fiD R']ìIü

ON YIELD l-946 * l-947

Type of Guard Eovr

Varigty Same as ålot Sanalta lj{heat

Sanalta

û"A.C, 21

Plush

lVIont calm

4L-L522

l'fisconsin 58

49.I 47 "L 54.3

49,0 Æ"+ 6r"2

55.5 53.2 65.1

46"1 50.2 59"4

+2.3 4n"4 63.?

47.5 4.5.5 6r.2

Necessary d.ifference for significanee at trre 1fo point -
8.58 bushels per acre

From the above table it will be noted that althougþ the wheat

guard. rol/¡s gave a signif icantly hlgher yield than the other types of

guard. rovr, thoy did. not change the order of yield. of the T¡arley varioties

significantly. However the increase in yield was greater for the weaker

strawed varieties than for the stronger oaes.

Yield aad. straw strength data obtaineô from different rates of

seed.ing are given in Table IV. Yield. deoreased as the seeding rats in-

creased, the differences being significant in all cases except between

rates of one and one-half and. trøo bushels per acreo

The straw strength also decreased significantly as tbo seed'ing

rate increased from one anô one-half to two to two and one-half bushels
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I-ÁBLE IlT

ET'FÃCT ÛTT R.ATE OF SE]ÐII\IG ON YTELD
rlTD STRA!1I STREIIGTH 1946 - 1947

Rate of Seed.ing
(bushels per acre)

Yield
(bushels per
. acre)

Straw
Strength

( r-r0 )

r-LJ-z

2

oLþo

lüecessary
at t]ne }fo

d.iff erence
point

54.05

52.56

50.25

2.18

6.13

5"?6

5. r7

o"24

per acre" The plots seeded at the heavier rates gave rise to plants

rvith finer straw which tended. to lod,ge moreo

TABI.E V

EF'F]ICT OF ROT{ SPACDIG ON YTEID
¡iqD srgrì.l.i sTRENGTH Lg46 - Lg4?

Spacing between Rows
( inches) acre)

Yi eId
(bushels per

Straw
Strengtli

( r-r0 )

q

L2

15

I{ecessary difference
at the 5/o point

56.48

51.45

48"88

2,18

6.04

5'6'l

5"34

0.24



L2*

TÌre effect of row spacing on yield. a¡d strar¡¡ strength is given in

Table V" Both yield and. straw strength decreased, significantly as the

spacing between rovrs was increased from nine to twelve to flfteeo inches.

Since the rate of seeding per acre was the same regardless of rov¡ spacing,

there v;ere more plants per row at the v¡icler than at the sarrower spacings.

TA3I.E VÏ

EFT.ECT OF PLA\ÏI SPÀ.CING'!1/TTIiTI{ ROIIS ON

YIELD AiüD SÍRrtr{ STRÐ{GTH
(disregarding spacing betvieen rovus )

l-946 - L9+?

Nuinber of Seed.s
15 foot Row

per
Yield

(bushels per
acre )

Stralv
Strength

( 1-r0 )

189

252

Ef Ê

335

+20

5¿5

60.53

54.63

50,91

," 5L"24

50"I3

+7.r/2

6.48

6. 16

5,6g

5"'-l2

5.26

4.89

Data concerniog spacing within rows are given in fable VI" These

d.ata are not strictly comparable as the figures for 2521 535, and 420

seed.s por rorü were obtained from tlvice as uiany plots as the remaind.er"

The trend. shown in the table is quite apparent and. it appears that the

number of plants per row d.etenmines the yield and. strar¡ strength" Rov¡
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spacing was not consid.ered. in this table as the results were id.entical

at each of the d.ifferent row spaeings"

TABLE VII

Ef'fi¡lCT OF R0,/T trACING AIfÐ SEiÐINc
RATE 0N YIELD (BUSÏ{EI;S p}a' Á.CF.E}

L9+6 - L9+7

Spacing
between Rows

Rate of Seed.ing

r 1 o o1J.ã ¡1 .,ã
bushels busbels bushels
per acse Ðer acre Der acre

60.38 55.94 53"19

53"33 5L"24 49 "'78

48"44 50.49 47.72

Necessary difference at the 1fo point -
3.79 bushels Ber acre

Tables VII and. Flff shovr the effect of seed.ing rate anô spacing

between _rovrs on yield. and straw strength" An increase in either seeding

rate or spacing between rows or an increase in both resulted. in a de-

crease ln yield. and straw strength.

The results ind.icate that plots seeded at a rate of one and. one-

half busÌlels per acre in rows nine inches apart will give naximu-u yield'

as.d. stravr strength und.er the envlronment of this erperineot'

q

Lú

I5
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TABLE VIIT

E'FSCT OF ROii SI?ACN$G AIdÐ SEEDÍ{G
RÄTË ON STRAi't SltsLr\TGTH (1-r0)

1946 - L947

Rate of Seeding

r*- 2 2È
Spacing bushels bushels bushels
between Rovrs per acre per serq ____je! acre

I 6"48 6.05 5"6r

I2 6.29 5,'.12 5.00

r5 5.64 5"5I 4"89

Iilecessary dlfference at the 5/o poínt - 0.42

II" The effect of artificial" lod.ging on yield and on various barley

kernel characters

The effect of d.ate of complete lod.ging on yield, thousand-kernel

weight, weight per measured bushel and nitrogen content are given Ín

Table IX" Yield, thousand-kernel weight and weight per measured bushel

decreased as the length of time the plots rvere ì-odged was prolonged.n ln

the case of yietd and. thousand"-kernel weight all differences shov¡n are

significant except those betrveen plots lod.ged two weeks after head.iug

and the check plots, AIl values obtained. for weight per measured bushel

are signiflcantly d"ifferent, Nitrogen content of the kernels increased

as the period of lod.ging was prolonged. All differences are significant

excopt that between plots lodged. at the latest date and the check"
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TaBLE TX

¡IFFECT 0F ÐATE 0F LOÐGII$G Oi\i YFìr'n PIR rtCRE, T!ìOUSAI\Ð
IGIRi'&lï, 'tliEIGiIT, "i"trIlIcllT PIR IüE¡S'{IRED tsUS-rIEL ÁI{D NITROGiIN

CONTEÀIT - 1946

Date of Lod.ging

,'o*n,. " iil;ä#"
Factor Ät after after Check at t.h,e }fo

Head,ine Head.inE Head.i.ne point

Yield (bushels r

per acre) q'7.o9 s4"74 68"94 ?r.Bg 11"95

Thousand-kernel
weight (grans) ss"zz 35.8? 38.+3 39"23 I.28

Weight per
bushel (pounds) +s"tr8 46"62 +8"?5 49,54 0,79

iùitrogen contont
(per cent ) z.sz 2.50 2"20 2,L5 0.06

TA3],8 X

EFFECT OF DEREE OF LODGING ON YIELD PËF, ÆÆ, TT{OUSAI\E

KìiiRNtL I/¡EIGHT, t',,¿ErÉiT PER MBASURED BUSHû AND NITROÉ]N
CONTii\TT - L94?

Necossary
difference

-tat \a,e v/o

sround. Desree Uprieht point
Factor

Degree of Lodging

Flat on 45

Yi.eld (bushels
per acre) 30.46 4A"I9 57.L7 5.60

Thousand.-kernel
woight (erans) ze.oe 51.51 5+"5+ I.50

Tfeight per bushel
(pound.s) g9"6+ 42.96 46.19 1.29

Iüitrogen content
(per cent ) g"oz 2.Bz 2.62 o.ro
_ _ _ i-,s#i
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The effect of d.egree of lodging is shown in Table X, As the degree

of loclging was red.uced from flat on the ground. thrtugh forty-five degrees

to upright, tire values for yield, thousaod-kernel weight and. weight per

measured b'¿shel increased significantly. In the case of nitrogen there

was a progressive significant d.ecrease.

TABT,E XÏ

EF'FECT ÜF ÐIITE OF LODGTNG iú{D ÐEI,REE OF LODGING
oN Yt!;IÐ (BUSHEIS FliR ¿CIìE) - L9+',1

Date of Lod.ging-

l0 Ðays
after

20 Days
afterÐegree of

Flat oa grouad

4ã Degrees

Upright

24.47

35.88

58" 34

29.96

44,9+

55, l6

36" 95

4?.75

58.01

Necessary difference at tlne 5/o point -
6.86 bushels per acre

Table E shows the effect of date of lodging and degree of lodglng

upon yield.. At any date of lod.ging a significant lncrease in yield was

obtained as the degree of Iodging was reduced" In plots lod.geò to such

an extent that they were flat on the ground all d.ifferences d.ue to date

of lodging are significant except that between plots lodged at heading

and tbose lod.ged ten days after ireacling, ,An inerease in yleld. was also
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obtained. ln plots lotiged. to a forty-five d.egree angle at the various d.ates.

The yield.s of 44.94 and. 47"75 bushels per acre are aot significantly

different. Any degtee of lod.ging carried. out at any of the dates con-

siôered. gave a significant d.ecrease in yield as coapared vrith the

comespooding check plot" The percentage d.ecrease in yield from an

average of check plots varied. from 16,5 per cent in plots Lod.ged forty-

five degrees twenty days after head.ing to 5'/"? per cent in plots lodged.

flat at heading time"

TASLE }GT

EF'f'TCT OF DÀTE ÛF LODGTNG AI'iÐ DEffiEE OF T,ODGING
ON I^J-.T]IGITT PTA IÃEASTIBED BUSI{EL (POUNDS) - L947

Date of_LoclginB

l0 Ðays 20 Days
Degree of At after after
I,odqingt ;, _._ Head

Flat on ground 39"?L 58"17 41,01

45 Degrees 42"7L 42"58 43"58

Uprlght 46.L7 46"38 +6"04

Neeessary differonce at the 1fo poínt - 2,24 pounds

Table i(II shovrs the effect of date of lodgÍng and degree of lodging

on vreight per Íieasured. bushelo At any date of lodging the values for

weight per measured bushel increased significantly as the degree of
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tod.ging v¡as red.uced."

Date of lodging had. little effect on weight per bushel at any

degree of lodging. The values for plots lodged. twenty days after heacling

ürare, however, sliebtty hlgher than those for plots lodged at earlier

dates" Data for plots lod,ged. ten days after head.lng are slightly lower

than those for plots tod.ged at heading' This may be attributed to the

fact that the plots lod.ged. earller i¡¡ere still j.n a very active gfowing

stage aod the heads tend.ed to grovr uprigbt through the wire even tbougþ

the culms r,,uere at the d.esired. angle" This gave the kernels in these

head.s a better chaace to f ill than those on tbe heads of' plants wb.icir

rvere loclged at a later date and remained flat on the ground.

Decrease in weight per measured bushel would be expeeted as

lodging tends to produce sr¡al1 Éernels which have a large percentage of

hull and hence have a lower weight per unit volume. The decrease varied.

from 5"7 per cent to I7.4 Per cent.

Thousand-kernel woigbt data are shotun ln Table nII" Á.t any date

of lodging the values for thousand-kernel weight increaseÔ as the degree

of lodging was reduced." .AI1 these differences are sigoifieant except that

between plots lod.ged. to an angle of forty-five deryees tu¡enty d'ays after

treaôing and. the check plot. Date of toÔging appears to have little effect

on this character. Plots lodged. twenty days after head.ing, holvever, had

sligbtly higher values than those lodged' at earlier d'ateso Figures for

plots lodgeù ton days after heading are slightly lower than tbose for
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TABT.E XÏTI

E-F-FECT OF DATE OF LOÐGTNG ,{ND DEGR}trE O}- LÛDG]NG
o¡I TI-r0usAlÐ-KÐRr{EL ITEIGIII (æ.AÏ,{S} - L947

Degree of
Lod.eiog

Dat_e of_ Lodgl€

10 Days 20 Days
Àt after after

' Heading Head.ing Head.ing

F.Lat on ground. Ê8"I0 2?"OB 29"05

45 Degrees 3I.05 50.?5 32"?5

Upright 53,98 34.96 3'4.68

IrTecessary d.ifference at the 5/o poínt - 2.60 grâ.'ns

plots lodged at head.ing.. This nray be explained in the same nânner as

were the corresponding figures for weight per measured. bushel. (See

Page IB). The percentage decrease from check plots varied from 5"2

per cent to 21.6 per cent"

. Data concerning the effect of date of lodging and degree of

lodging on nitrogen content of kernels are gfven in Table XIV" At all

dates the values for plots lod.ged flat were significantly hisher than

the co:responding values for the check plots. In all cases the per cent

nitrogen decreased as the anount of lodging wEIs roduced" In the plots

lod.ged. to such an extent that the¡r were flat on the grouocl, the per cent

nitrogen decreased as the d.ate of lodging was delayed"

This decrease in aitrogen content would. be expected as in the final

stages of development starch is the main product prod.uced" The smallert
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TÂBLE XTV

EF}.]ICT CF DATE OF LODGNüG .q\TD DEffiEE OF LODGNi_G

ON i'iiITN.OGT.iN CO\TNINT OF KEITNELS ( PER C]¡NT) 1947

Date of Lodgiqg

l0 Days
afterÐegree of

Lod.

FIat on grould.

45 Ðegrees

Upright

n+
}LU

Headi Headin

5" 04

2.?L

2" 60

?0 Days
after
Head.

DOO

2.83

2.70

5"18

2"92

2" 56

Necessar¡" difference.at the ffi poiat' - 0,1? per cent

less well developed. kernels would. therefore contain a higber per cent

of nitrogen. the percentage increase in nitrogen varied. from 3.4

per cent to 2I"4 per cent above an average of the check plots"

It v¡as not intend.ed to study varietal reactions, aad since none

of the interactions involving varieties v¡ere significant, discussion

of ind.ividual varleties has been omitted.
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Süiü¡iARY Ai{D COIIiCLUSIONS

Tv.ro erperiments were includ.ed in this study" The first involved

aa attempt to influenco the amou¡t of lod.ging in rod rolv test plots by

varying the rate of seeding, tho spacing between rows, and. the kind. of

guard row" In the second a study v¡as mad.e of the effect of artifÍclally

induced lod.ging upon yie1d., thousand-kernel weight, weight per bushel,

and niì;rogen content of the kernels. Techniques for ind,ucing lodging

are described..

Degree of lodging l/vqs iaversely proportional to rate of seed.ing*

The rates used. were one, o.ne and one-half and. two bushels per acleo

Yie1d lt¡as also inversely proportional to seeding rate. The least

lod.ging and. higþest yield. were obtained. in rows spaced. nine inches apart

and. seed.ed at a rate of ono and one-half bushels per acxec The nrunber

of plants per rolv was Lovrest at this spacing. The use of wheat guard

roürs gave st'ronger strawed plants and. higher yield. without significantly

changing the ord.er of yield of the varieties"

Complete lodging (ftat on the ground.) resulted. in values for yield,

thousand-kernel weight, and weight per measured bushel which were

significantly lower than corresponding values for barley lodged' to an

angle of forty-five d.egrees or for that v¡hich remained. upright, Values

for plots lodged forty-five d.egrees were lower than those for plots

which rer'rained upright. 1L progressive significant incroase of the

nitrcgen content of the kernels was obtained. as the amouat of lodging in-

creased..

EarLier dates of lodging eaused greater d.ecreases in
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thousand-kernel v,ieight, and vieight per measured bushel than d.id. later d.ates

of lodging. Earlier lodging also gave incroases in the nitrogen content

of kerneLs,
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