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.

At U tee ond i fourth Soamplinges Pt the
mepelongnate il lers conemblod the olonsated i T e gt
Poun Cyper Totillers dincreaced in owe i anlonumter Souh
R S v il Tol i owed % cimilar or rattern

Tariec Lowoarnd o :

Goneloneat el and headed tillers were ascoclintel]
et ively o throuthout the season {(Tables 04,5, anAd 2. At
Thae ERCRaER ol sampLinge date increasings numoer cf 21lther
nonclocneateld neadod tilliers WD assocrated Wltl

T. AL fourtrn szmpling date the tiller numbers of ‘
LW tvies 0l tillers were negatively correlated and nun' 2r
< none Lo ted tillers %S negatively correlated with
indi fual headed tiller weight (Tabla 4.

vt

PO R ~ ~ - : i [ —~ - 3 o 3 ~ \ o
L g=2cond and third samplineg dates since increasing number
8 tillers A cne tvroo Nas asscolated with decreasing



rnbaviataa ] trller wWe liemht ot tillersas of the ather type

Can e e ) At the Seoond samp ]l inye date t he
number Col o headed tyllers was nerat tvely related te leaf and
Stem eharacter st tor of clonpated tillers (Tables 2 oand 1o
At the third sampl oy, date elongated tiller number W
nrthLJLly related to nearly all eharacteristios of neaijed
Cirllers, but there were positive correial iong boetween S
0 Clonolat e Ttrid heoded tillers cTacle 4) 0 AL the fourth
CQmp LAty Jdate 1lso lefr‘c Wore pogsitove correlat ions Doetweon

Ller characteristics (Table o).

—

clonpated snd headed

Y. Tiller Characters Associated with the Yio1ld
»iothe Firet tlarvest
ft the first sompline date recressiocn and correlation
related the number of n-rneloncat o4 tillers nosi1tively to
.
firet  harvest vield (Tatles 11,13, and 14). fecress: n alsn
ated the le- irea per nonelonrfated ti1ller nositively to
yield . i1dbles and 141 . At the second sampling date first
Harvost yield was positively correlated with the Wwelght and

Jumber of negaded tlllers and tne number, area, and welght of
leaves per neaded tiiler (Table 11). Rewxression analysis
related vield DOSltLveiy\EO the length of headed tiller
stems tTabtles 13 and 14). At tne second sampling date first
harvest yield was negatively correlated with number and
welgrnt ol ncnelongated tillers, their leaf number and weight
ner ti1lier, and their standard leaf wei-ht (Table 11).
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N correlation tanoc iat ed the standard Ieaf
clonpeat ed tillers negatively @irh first harvest
o1, T, and W)Y and the correlation of leat to
U elonrmated tiller. willh vield was newative

third sampling dvate negative corrclations with
harvvsﬁ yield predominated.  The number ot

tillers, thelir welpght, average area per leaf,
af number, weirht, and area per tiller were all
correlated wlth vie;d [ Table 11). Regression
Iated firs harvest vield newatively £
noneloneatod tiller welecht | welght of headed
v and the leaf weicht per headed tilleh {(Tables
. Positive correlationes were found betweeon fipet
d and the stem lengths of 2longated and headed

the ‘mumber «o¢f  headed tillers (Table 11).
related the lengthn or headed tiller stems
© first harvest yield (Table 14).

time mpling date none of the
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t. Hexg number oL noneloncated and
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a. Tiller Characters Associated with “he Yield

of the Second Harveost

At the first sampling date correlation and regression

elated nunber of nonelongated tilleoprs positively to second

~

darvest yield (Tables 11, 1., and 1), and rerression showed
1 positive relationship betwenn leaf area per nonelonrated

tiller and vield (Tabls 16).

At the second sampling date the number ot clongated
tillers  was pesitively brelatcd to second harvest yvield by
regression (Table 15:, and rcﬁre;sion and correlation showed
@ positlive association between yield and area of elonrated
tiller stems (Tables 11 and 10). There was a positive
correlation between yieid and elongatpd tiller ztem length

\

v Table 11 Correlation and regression related number of

headed tillers and their stem length positively to yield of

the second harvest (Tables 11, 15, and 16). Stem area per
r

neaded tiller was . alco positively correlated with vield

\

(Table 11). At the second samcling cdate the standard les!

w
z
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welght of both nonelongatead and 2longated tiller
nerFativelyv correlated with second harvest yield (Table 11).
Fegressinn related individual elongated tiller weight and

ver headed tiller negatively to yield (Table

0
-t
i
=
3
[¢]
s
™
oy
r

AT tne tnird sampline date regression analysis related

mter of elcongated tillers positively to second harvest
» J

correlation showed positive

o)
.
@
U
i}
®
6]
3
I
2]
)
b
@)
o]
o8}
ol
S

yiela {Tai



assoclations between

longth and
Stem Aren

Wwith vield

negative

]

MO L O

second hn
per head

(Table 11

asasociatilion

hegoed til

e ttourth

ed ti1ller

yvielid (Table 150,

ti1llers,

average

welghts

were all pos

second naorvest (Tapl

positive

¢
ct
oY)
]
[
[S¥]
3
(L

negatively

was

W

leaf weight

ate (Tatl

relatiocons

ot
j§8)
3
.
<

50 relate

to second

Cnaracters

first s

[44]

of no

number ot

rvest vield

ed tiller wan

). Herres

lers (Tables

sampling

number

The nuibe

ir leaves,
itively correln
2 11). Res
ns: between

Beaded til

negative

of nonelongat

= 11). Corre

hlp betwe

G elongateaq

harvest

Associztoe:

anpiing date

nelongated

bhetween

enetn of

1tion and

30 ygnit

I correl

o and ot

and 160

regr

ively t.o

elonga

number an-.

—

relation be

ed tillers

longated

s}

re

[N

ot

a5

-

)

[

were

thelr otom

THh),

rroelated
Cowed 8!

d lTear

e lated

arvesast
hervded
a, the
s, and

nf the

showed

Ty anda
1d and
fourth

eaves per tiller

rositively



5

el

@]

o)

o

s

kel

j&n

sl

whe

]
Tl
S

1
ol
tort
s
!
D
r
\
+ 3
oL

2

(o

(@9

v

o8)

ct

ot

i

Ui

A
1
L
1
2
|
+
W
PRy
YL
e
P
w3

hl

o

n

o)

m

v
L
VoA
na
[
re
S
W a
1
&l

]

]
[

h

o)

o

c

1

1
[

-
[

Y]

“
1y
¢ D
v
L

A

-

rt

i

]

Fa.

-

-

—

vy

@]
o8}

t

(89}

s

a

@]

"3

a

r

i
SN

b
4.2

=3
of

ot

~
-0

m

1o
i
T
Ju—
3
e
,’\3

e

)
i, H
e
R
IS IERPR I
v '
Col
.
11 iy

14

e

r

N

an
) Lw
ey

[ON

5}

n o
L da
1on

D

&]

2
o

%

D

%]

mn

e

i

ey

Dl

~ 4 Il
RV
Ller

1

0

%

or

L]

ot

[N

.
L

1.

Lre

)

D

n
ot

e

m

(@]



oA

e s

b

[

=]

-

~
)

1

P

L3
[ale)
s

+ .
vt
’
t Vo
" X
N
oo ¢

P

coln
~

J0d
\

>0

NS
[
PR N

s}
C

ol

v
{

Yo
+
-
v 4
I

{7

i
2!

i ”
Lo
2t

e

-
3
o

ar

;\"1

I

1l
r
Al

3]

»3

o8]

(¢

6]

@]

]

i

~

ot

e

(&5}

T

34

(3

r

O

]

Ieé]

£

cr

9]

1]

[

[N

r

(4

3

3

D

-
S
al
Ta
:Yv l
g

an
PR
el al
3t
olc

W

¢

v

(REAND R
Pat
Wl ! 1|
N AN
LOI U B
ot i
(“i‘ IR AR
I A
TAap e
t.oIn
I At
DEUL AN I
for
Tiity
thaour

[92)

-~
Elak)
[T
o
PR M
“

K4

~

S

3]

1

P '
[ T
et ot

e

HER O B
e e

[
. ot
LY owas

iy R oo
e
Tinines
O
-k~ "
b t
R
: o
.
L N
e e A
:}b-r;al
Tntoat
2L the



33

.

3 J

el







4 ‘

-
) g
o

. o~
g
h
I
i N

MR

1t
e
SN
el A
.o
.
PR
V-
PN

v
.
i
i
[N
N
(o

e

.

.

o '
x N

[

v C oy
! At
-
e
g
[ Ce
5 e Do

P

RN
oy




i

.

Al

NUEEN
e
1

ey

-
)
v

P
M
o
by







B = = j = - o ' < < B N ! T D g ) ™
2 — = . z 1 e < = 2 £ - < . o E : . )
- by e . - . - - P . i c 40 4 . 8
- = o o . ol - o iy [ x
- ' . o . . at N 7]

. - s . : . - > Y] - & .

. - - . » - . o 1 . PRI 4 %]

- - - - R - - L . s & o o g w
. z z ~ z N . - - [ o oM e <. - } <
- - ‘L . 3 o R 4 N : S. I [ ey 4

- . .- .- o N n s i — [N [ +° s $2 4 + O A

ey e . = e - . ~ . Q L &8 bl I
N -— —_ - e . [ - <. e te e [ @ < £ - 9
— - - I T j e . : : - £ Q@ 42 iz ‘o o1 Ry ey
N o . n - < .- —_— B <. . N i O ] (o N
z o = - R N o 4 2 1) S oot

- - B B - o i jo " T Rt 3] w 4]

- R * - . - - Y . ¢ - I » £ £,
- - o .- - : S ) o 4] T a
N s N . o s - . - : P i L. v [ . [ o o

— — . i - P : Il . T < s, [ o o [ I -t

< - il - B o < e [ : c: | - el 5. - o e
B - - o N o . I R o T <. - © . PRl

o : e — - - ' - [ o £ j ol
- - .. < . T J - oo u; I - Ll o -

b - -- . < o1 o ke N o I o . -4 ot 4 o
= - ot = . - . . 'z 5. [ 2 £ . ] [
~- . el N i . . ~ o T T P N o . I

- . z X : o K4 . o - ¥ s o 4+
. — - N s [ K4 - . [ i (99} < £ !

- - . - o . I . ¢ Q PR te. @

- . T N - - N . - 4 I " N e £ T [ (%9} [
- . \l s - - P - o N T v . % ct N « N
- - . -- - .- - . . . N - : - R ‘ 5. <. . I

- - ° - - N - - £ - . - o4 . i [ —4 o . . [
- N < N z ~ o . - . o L. A N bl [ . v R 4 i :
5. — L : - B et 3 S . . e = . "t e il .

- . : o ‘ s i B [ e i

- e - . i ‘. e E R - o o T3 byl 1 i
L — o . - .2 IS o b . Lo : - < "

N - " . ' - - - . ' i o . o il [l
. . - - . . - - . [ o o . . B s
- — - . R . .- . : : ‘. o) o o ¢ [

= .- -~ . I .. : s . : . . - . - s g, R o e
- - - . - : - L. o 1 : B

. . - - N : N R & B . t . o

° - - i : o .l . B . L. - . . $1 A o

.- : - - . N . o : . . : 4 . - 5. : QD -

R .- . . . . - . . N N i L ) . o - §.

- . - - g - o . . e . [T L - N "y i i
i - : . .l . o . - - i o,k . : i < N o

. . . e LT . . ] o o) .l

. E . . - . . N i T, o ol
. H . : . . t. . : o - . o . [ i [

N N . R . . N T . N . “ . Nl ¢ - L
- s . . . . I . . . v €. H o B : 3 i



fre

)

IR

n

Harve ot

second

Tves

B!

T
£
o

Tw it

P,

Lne

.

e1d

N

)

A

ey

1on i

~

Wl

I8}

e
|9

n

[ D

LW

(s3]

@

10

¢

“}

car

P
<

[

[

v




m

™)

o

&

[l

I

ry 48] ’e)

n

4t

0

"

r

)

e

M

W

yo.

[%%)

[N

[3]

(W]

ot

L

+

cr

r

1

ct

[

Iz

3
vl

n

¥

(]

[$%)

[

1

%]

w2

i

(@]

cr

]

ry

[N

ct

ct

A

Al e
i th
Lot o
Atea gl
than
Lot e
So1trve )
11, Th
o v
oras o oat ‘L
ated Lo
ongated
ively re
vior and
o recov
crovide
2 first
lers Su
ard. If
tnetic a
hvdrate
fron t

unto

s

]

pa
T

%]
@]

6]
¢

] t
[

Lo
o

]

@]

w3
[¢v]
@]

T
PO

<1
(L

1%

5
P

ria

(&%

o8]

n
ct

B

W

ate

b
(

].

d

S W

8

o

0o

hah

r

1

rve

lon

js¥]
<
4

n

VL

ry

D

ot

]

D

Sedcoan bat o mieht have o
cxplain the o ltbive
ler number a4t the Cogrth
el tryed tln et pvae
headesd il ler number and
Coand 14
t MO e to the Seean
th nrbthn o sampline date
thelr 1ndividinal ti1ller

yield 2t the regrowth
the direct effrot of
to viold., Number of

O
b
—
w

BN
o
o8]
3

stud
rate
.

el
&

1G]
9]

(PN T

[

et

[

D

vt

sampline

—

Table

second

dat

33

e rerrowth h

eS8 wars

mplin

arv

(4}
n

e emphacsized th

on o]

)
—
%]
O

rs us
L0e

0
b
n
o
[4¢]

[§4]

for

=}

th

tee

pnotosyn

cr
O

tativ

theti1
5 tha

ct
\y

uch o
firs

o

o

@)

1971



oW oot by Sope and cthers atter the tipost arvest,

caded tillers woers positively relate.. i the Secrond
Sin date to e it harvest yvield, and a!t the fourth
sampline Tt e to the second Narvest vield, through

v i danl tiller werrht and number (Tablerg 11,15, and 16,

[nvestivators nave ssociate ] maximum rop wrowth rate Wwith

infioreascenee e rene e, (Lancer, 1954 and Anslow, 1965
Wil o cXplarnes Wy headed Li:lers make the dominant
contribution teovreld, Welont of headed tiller stems at the

line date was newslively relaved to first harvest

T
-
[

© 1 vlatic T Possiuly  when tiller stems were heavy

at the

Li

Liitler number wo - reluced. humter of he. ed ti1ller

-
@)

second BRSNS third ampline Zates was positively related

e
i

%]

vield o tiie resrowntn larvest {Tatles T, e and 105,

tislars, fTavior and Templeton, 1%cb) sao nessibly gcreater
ijensitien of headed tillers prior to the first harvest
1morove cartohydrate reserves. The weix: ™ of heacded tiller
ctems a2t the second sampling dats was negatively related Lo
T OWLn arvest vield L 7ao0le o A large increase in
WolThL 20 stems early oin tne szaco: nay nearn that less
-arbinydrats 15 3tlrel o 1n o tae rosts for regrowon

Snerensing 5;ez“ ~ength of Ustn elcocngated and heacded
Tl.lisr: zomnirirutes througi.cut the season Lo the
accumulation ol ary matter ~lTaple T1y. First and second



harvest vields wepoe posttively related (o Length ot hoaded

ti1ller stems gt the second and {hird sampling dates o Tables
PO and 16 Lenetn orp clongeated tiller stoma at the
fourth sampling date WS posttively related to Serednd

aarvest o oyaeld (Table 14, . Increasing ston Longth maint i

dry mavtter In 4 harvestab]e condition because 1t raices the

plant material sbove the heapghnt ot cuttinag, Anslow, 1907
stressod the luportance o erectlLess 1n relation
productivity of a ‘swnrd. Aloo the Froater stem Lenestn
lmproves leat distribution so lixht penetrates deeper into

s
O
47]
9]
3
-3
-
LS|
=
02}
™
3
o}
]
5
(4]
3
]

tho swarc Inimizine len

=

“. The Accumulation of FPhotosynthates in the Sward,

The atility of nonelonrcated tillers to wstablisk a
Large chotosyvrnthetio area ecarly in the season makes them
inpartant ot oyvioldg, Sluncated tillers can grow in the
rerrowoh cward G032 2cntribute to secdna harvest yield. The
IS0 2rop growth rate ciaracteristic of headed tiliers makes

1 dlrect conirioutiorn to yiela of born harvests, r'he stems
DI Lotn elonsated and headed tillers are important to yield,
At the whole tiller ~evel these specific tiller
“hAracteristics rontrol the contritution which tillers make,

Since different tvpes ¢ tiller contribute at 2ifferent
times of the vear ta the 2ccunulation of  vield, the ideal
Frass cword should enrarce the oroducticn at different times
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tvpe:s ot tillers o T1eht, t.he lareer tvpe of tiller

o wrowth of the smaller tiller.

=

reducing

At the seaond and fourth samplinge dates the
nonelonyated ti1llers resembled the elonsated tillers 1n that
Yot h types of tillers increased in weilrht and numb » as the
WO types of tillerns tollowed (\ similar rrowth pattern

1

Tablen <L, and 9. There are many other statistienily
ol lreant baut low pas)tive correlations boetween tiller
haratoteristlos ot nonelongated and elongated tillers.
1

tsom, 1972 found that size of tiller ¢ rts was

correlated with whole tiller size in a similar manner. They

ot
—
o
3
N

2oncluded that tne correlations reflected a rela nip to

cfenerat size. In t'is study the positive relationship found

between tiller characteristics of different tvpes of tillers

i probably the result ot meneral inr2rezses ir size

sceurr.ns in tillers of 211 tyvpes. This 1s also shown 2t the
w4

thirt and fourt! sampling dates when tnere were nositive

iosociations between ~longated and headed tiller

charz "t=ristlces (Tables 4,6, zand 10).

Honelingated and headed tlslers were sscclated
competotLvELy “hrousnocut the season, with the larzer hraded
Llilers shading tae nonel1cnagated tillers,. Wwilliams, 197¢C
reported redaced none . “ngated tiller number irn swards with
Tertiluee tillers Jue to snile suppression of apical buds. In
this study, =t the second sampling Jate, increasine numbers

or
.

ted with

§1
[&]
n
0
]
O
@]
jo
Y

2llers we

D
)
O
3
jay
Y
D
[®)

~ther ncnelons .t

N
@
b



(]
2

(]

r

[}

'

Prhesy

D

!

O

ciade

n

J

[$8)

@]

ot
8

(9]

el

b

[

s

ct
-

or

cr

N

a8)

8]

[¢]

4]

8]

(@]

or

(D%

b

L0

9]

o8

[N

[

N

or

nod

A
[ev}

b

n

[

ot

44l

@

titllrpsa

9]

W

'y

3]

samplin

WOt e

21aht
. At
Inors wa

(<4 b

cr
-y

[43]
o)
9]

»
]
3
e8]
]
e
[4¢]

o8]

(.
[l

Ca
(s
=

o
[t
‘
vl
3
)

Aowever

\'f

gatead

the othe

the

woodat e

vatively ags

nepatively

b

llers were

1ng fates o

a5

or tillier

o
[N
.

-

ct
.y
D
n
.
&
53]
)

necatively

-

ed til

Q
3
+
b
(73

at)
)
o
@
3
-
tn
—
O

3 Tebln s
ely relar

1sso0cia

seonny

r

relat

ey

Ince

Y

o}

w

&

1]

can

elong

thir

¢

©

L1
n
W

—3
o)

relate

(Tab

(@)

(]

Tompete

[N

ers at th

O

+.0rs because the

[89]

]

n
[\

v

ot

[V

n

oLy

reasine

t h

ed

bt
D
v}

c
)

o
4]
55}

ot
[

1
ted
111

=]
vie

re

t

ad

relatoed

d

0

O

e

e

ne

"3
D

4]

b

bt
j$5)

]

o8]

A

the

niumber

ndarvidunl

corean

ther

date

lonrt

and

bt
b
)
¢

[o%

i
3
o

-3
[38)
o

ct
-
[®]
3
n
o)

rs

1

:,]

t

number

I

tvpe

the

and

10

)

[N

&l

D
%]

|9}

s r invest

r

9]



53]

ceen tvones o tillers oare detrimental to the aceumulat oo

ryomatter s AL the Pourth sampline date the nmb o and

vidanl il ler we lytht ot headed tillers were positively

ted to yrel b of the second harvest (Tables 11 Th and
A 1

Haowever Lrie e haracterictios o headed tillers we: o

tively relqtoed with thae - paber of donelonoat od e

Phe o tourth o sampians date (Table 40 and wrecter numberp o

—
—
-
)
—
3
<
~
e
pie
—

- - . sl i 3

=t ion 1n vieldl of hoth harvesta {Tablaes 2 and 150,

v “ewaaon vicor 2yan Influenoad vyield nT the second

I

ot Thable ! . This 1Trees wlth walton = o1

1no8 trat dJ1iferennes in winter urvival ire Ve

roant CTOIn Dromearars which 1o UsSua:Lv

z winter LA i, Hoeiont 2t the T 2 07 the respectilve

. -~ ~ ~ - o~ -7 .. - - + ; - ry s

3T S wWas AL3 ctrongly pos1tlIvely related N F171

- . ans LS. une spread of intividuzl plants in o tha

,
i owas onl ictive ! first rarvest yvieldl ear .y in
zeason T T
\

The results of this =study c.Lzfecs tna*t 3 “romerrass cut

Lwi harvests g 21ld have, for vi213 of she first

est, a VIFCrous swarsd in th> seasorn . g = i s e
pulation T oncrelonget :d tillara havins a hige eal arsa,



e rearttor the popnlat 1an ot Do Lo e it iera s

1th Ao A ATRNEN oWt o lenve s that st ]y Bevinam

e e Ao 1t HEE time P here o g d ! SERNSEE

pentlatron or baree Meaded tillera. At T Ulme ot the f

Py oot the RN S

el oiur the stens a0 hen

Do unduly henvy,
o TAaxo1omu ¥ oot tae second harvess ot Draoame s

Sty Nave e syt YOl e L anmat e d L Do
1 n AN Lo CarlyoIn FeASOn ., Vioor g o agt
Valx tlme St Do TwWe weoeks lacan Saros numbo e
Ao d ot il lop Wlll maee an impaert ang Toniritut oooan ot
Ttems o claneat 1t adel tiliers should he Dae -

7 1Aaree pratan thaet ar~a . Lut the staem we 1ot
2 3o tillers ol not Pe lnoreased At the conenn
hoared phota rLnate . A Tas thno geirvt o af alonrated vl
SRR RSN nov oS N ! L2 the detriment of Tarbohvd
ke DT T0r revrowta, AY the time 2 ke Loharvecst ot

Tuld o Te Losense porolation a0 e, : il tih
TLera LR 2 TIon Shenm o oares, Thtooo o Iov1l
LIraidonon o ue oo ToE ccins L t Laavens 2
o TV, n Wk after Lo first narvest
T Irowin o sward culd mave an N Toonagzted
v tiilers. The hneaded cilleps SnouLd doo ’Titi—‘ the s
ar welgnt 27 el Sotillers should n-os e

or
D

j—

—

D

nr

3!
W

D



oW W would saprove veld ot the et foarwent il

e Tl iowines : So, T Viea . bromesrn WO g e i
N WG ey it Lo,
Ty Paeot e St re o s tha bt st ome o P Lant o the

3
—

nore e S A A S ARAE e I E S SRERCERRE CrT Ny stracst gre an

Pt e : Vhpe Sward., o Soemtribat lan R teavoen :
A N A TR R R RN Aonr o lem, S o Howeven
¢ e TSP Ltlyoin Teavens noe ther, ¥ it e
Ll ot an the Lromesranc cward., A R G T O
ST artanes Iroguentiy o enoust fa Catoh leaves before
ey B e S T S O I ; z TOse Ln o vieod. it
SN . aorepten that eVeLLpment 18 essential fop
AR LUUT S reme Trise oy ool SRR 1l Cnoe e
na intheoao: o P APSWIN rAtes are maximal (Anslow. 1uAg
X . Tler oTne Dlay lear Teer leaf loss declines Ry le,
HSurnt o oant Frcougbam, laon iy ointhesis would he the
Toimnl tiae Tooubttins & hromerrass, sin the seaired
ST oorment o f stoma woogldoe Torlane thoos 4 1Teinge the
Csw oAy, Telavine the first narve st until o lawe
Tinesic mav oraduns ke yipop af TS rowtn thoush no saoh
ffect  was Lrservaed ShoInix errperoment, There S Lience
ioley o2 Losers 1AL Tulcs “re Jurpraesged ol sten
~ongatinn . Tl slowar e ':.r*e t Tnitia growoh
‘rltaocrpe ani Ivins., 7 the sward 2oulid toe narvested




.
s
AT ! ol 1] I b dente N L T R S PRI SR
' I ot [
b S IS SRR SR P ot Wil e I
: e R RSN B R L T T [
[T AN vy | SRV ANAES S R AN ED AR I i Vi it TR
S S N AN S T S U Lot [N [N A R I T ARG R
cnler the W L O ooy Yophet o Shoat
' T Doaruc ot deserg e d 10 to Uit v,
INERH Lo order WL ot i ! Prarepane s
R I A R T U U2 ST S O O o raany ¢ o ¢ it
r NSRS NI B N g e sl S St yan NESRO I Thasn
P A T R R A A i oo ey Lo pore i hieoh
B A e RSN thonn oharanctern et ol onare sy omoe o,
Trilab ity aps o Terad i calention Y S Dirat
irvest Vol w UL tnolude ) st the 3 cloune da
DolVIauLs o Tl o wWelant o oand lea?d yeirsht Ler no !
il SRR ' Touroh j:an;'lr,n; da Lo N
SeewonuTber roule oo ludaz i o thnae n with a porita
A ER o Lot orroeeden s LI selent moainas ~cal
O Jlern L . vradeos “illers Sothe tihirt mamro ne
R
B o I T T SN fAan s s herlitatilisy 3
G T 3 N A S : o Sirse NArvess cie i b
Laraot s N1t CoElTlve o2oellicients would o lrde ke
Tt TIoLnroogTy tne ceascn, early seaz-rn visor, °
A =0 nona Ll e d tillers At the samplin - dats




erpp e L R ST AR L ot t : sy [ S 1!
Foneth : e g e too ARE TR 1t o, tryyy e Co v i
A N T R B R [ RN ot thoe Dot v H
Pt o, o Wi h R T P R T oo et
[RARE RS I R S A - vt et ol e (SR S it A
R e S T NE RS O e T S O R
T S T T T Tt
H [ O R S S Lo :
SR A (R N M 1on PRI L oot
N N Y Wt ¢ preer ool it T
PR RSO G I R St g CLon e e N
TS AR : it . »“1,1 S ot v
A S A Doarert o SENG DLV I (SR O U
R T A T ol mame T e
R S 0 S B ” T O AR I S RSP S
T L ';f121“'.' w S S SR N T Sotne swar G, via
NE R E i S R B T Tipst 2qmoalin
Tt ‘;*. Lo lTnTat el vl Tara 2t e n 3 ~lin
Tt NEER ol ERoE . O - _ers Cotne i
P o R T A U R N Soee
E o T L DI vnaraat e wana DLt e ] Telntes -
R O R U U A - SO R A RS celln
2 O L e T IO N P U PN tndex Wit g A
MU S
I T Stucs oaros tonle soudv o oinova
LIlier 2asra o T TDserved rcefonrs Lne time s the firs




M - < .- . g .. = ~ o o < a 8 - Kol a e ' }
. D ‘ = = jo - - - - & £ < £ I 42 i b £l .
- — - - - -~ ¥ . . o 8 .2 [ 3 + & 3 o !
. — e - = i o b = K3 O i 5
. N : < - o s et . . b o ) . =, 3
. . p — N - - - £ - . ar x . g, s 1)
- . : = he . z e = e - Bl : = i X a
- — '1 - z Py “ e =~ o < — 42 P 2 b o RS §$:
— - - L. - . - & o = be R 3 ' o
. o T — oI - = . p < ten ) r~ oo} 43 Il
- - = . = Bt 1 o 8 cs P . o1 i IS 0] .o
B - = - N - - — ' = It : z B 4 [ | &
- - - o el — . Z te V- £ & vl ty (o8]
- . L - et : . . — = i B 3 . . ta = o
— - ~ N R — - o . L, [ . - . o) 3 iy R
- ; - - ’ . N o . o . - = Il r T [
- - - - - — -~ < i - 4 S .. [} ] - ar —=
- - . - " — - o N - oL b ‘ cd -
— - - —— . s o R g . . o . ~ o a0 2
.- - . ) - - - - o e - &2 - 1 I R s ‘
- R - T . = - o - 4 ’ e ‘ - o - e, -
-~ -- o . < i <. - - o 2 ¢ L, QO i ' -
. : - . - s - N . 4 ¢ - - Pl 5.
i B = — o g . v ‘ . - o ol [ §
- B . B - - . . ) . i N . - o )
- . - L. X I I . : ", L. . . [ c
i - - b : 5 . : o o Ll i i o
- - T~ . . T [ .z . ‘o N o o [ i ot L
- - - < .- % Ao - . T a N i . [
. — . - N o R . : . o) o '
R N - - - IS ‘. £, = .
- O - . . T " . . g N ‘e a4 b . . b Uy i
r . . I . T, o L n b Rl . I .
{ N .- T . o . - . ’ L . { z < . ¢ .
— .- R . . .. . 5. o ‘ o :
- < N . . i . . ] . . . [%9]
. R ‘ . ‘ . . Al - - r O ol
i . . - . . : : - - . ) o . o
- - ; 2 LT N - : B « M o1 - [l I\ . o
. 3 . - . R . .. . L £ t : Ky
. . . . K > : <
- . M . N . ’ . . 1 i - W I 4 .
B N - : i - . + .3 . N - 3 '
N - - . . . .- N . .‘ - A vl o - ot L i
N . - N - . ' - O 2 . I 4 .
: R -- -- . . ’ = - . o i A :
) - . - : . - i - T - 4 o i
N - . e R - . v R T - : ' L R . T P
- . N - . - N . . . . b N el R
) - . ‘- : il
R - : - . : : . L s v . .
’ N - N - . . K4 Y s n o
- . R R - . i [ . s : 2 o
o - : - B . ‘ ) ' ' ’ - i -



)

.
!
o
P
o
K3
s
"~
'
e
e

o
'

[
1
)
v
[
w
[
+

T
PENS

U
Yy
v
.

"
'

)

<

s
L
H
o
o
(G
oe
.
'
ro.

b

U

¢

t

o

5

ot

H

RIS

t
1 Lopy
LN
Ty e
NERRS

cr

o7

¢
1

“
-1 %
2oL U

,
ot
oY)

or

.
AR
.

VT
~

I
oW
1.

+
L

4]

o0

D

o

D

T
Tht

b}

[$V]

B

.
ar
N

Q

[N
oD

-

W)

Iss

Iss

%)

[}

o

]

ao]

9]

@

i

o

(&9

L
~
B
T4
PR
‘

ctr
3

tho

cr

ec

ne

(R

(]

%]

ot

"3
M

I

cr

)

(D

[

Pwiny o o
cat t
ot re

oo v

(S

amphas

ot
o
)

o+
cr

O
-1
~

Yt from
from Ca

3]

(@]
ot
Vo
o

3

[

n

O

2

9

ad

m




Second harvest, [t ool d

one harvest ot hav.

de s yned

TS e 5| rood soasong ]

t this “periment

nd Mawna Le o combiined

addrtion 2 o an



Uity

RO

Nurthern type bromesrass

nonsprewdine . rine stems, lodged

ffrom M na
southern

selection
northern

nandon
Intermediate

Table 1o Fromerrass U ones used as parents in oan Qx8 dinltlel | 19773,
Clone besceription
UAY tondom selection from Carlton

type bromersrass

noderately spresding, some coarse stems

broad, eore-~t 1. g

y
Random selection from Redpiteh
Southern type bromecrass
spreading, tall stems

Tanyv narrow leave

Random selection from Lincoln
Southern type bromegrass
spreadine . coarse stems

leaves

v

broad

.

~ A

Selection wina recsistance
i Pyvrenophora bromi
oarse stems

ISRRYE ~ b -~
pale tluc-rmreen lea

sho

Drod

resistance to
bromi

leaves

to foiiar

4]

mion from old pasture in
tely spreading
iller density

[ ]

Ve

alsease

lenophoma breomicena

-
S

Selenophoma bromig....

a
o

ot
oY)




Tiller number

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Figure

UA12

1.

1 2 B ]

First harvest

Seasonal trénds in total tiller number

Sampling date



z ®2 = o [ | Lt < L 0y Ly £y ( Uo/Wo) JULSTOM JROT] pdepuEqy
z x0T c c' e 7t ' C £ e Ll b"¢ 5% L*9 ( Wwo) wody JesT ostdany
B ez e e Lol ¢'w nL 90 Y ul 9" 0c . ( wd) E8Jy JeOT
c= ='cC S S S t'C n'c £ ¢ JTe QU jEBOT
STl oo L [ VRN U 5070 sUTU JUT U LU0 I (Wy) JYslepm do1Til o{oypy
Y SRR e’y = 9 Y U" L £ g 9y <t J9Qung JSTTTL
PedE 11l PEIRIUOTUUON
olky Julrduey puvosy
cl ¥xC 5 A e ERe FRlE g S Z° 170t ( WO) evoudy Jeo| odeJdOAy
e Tt B Lo <y 2L s ) £ 9 c G ( Wwoydu) JysTeM Jes] pdepuesy
o xgl Co ntL.C vl e el ¢l ¢ 961 S hic Ot ( wdo) eBauy Jesn
PY xxC e 2t ERNS &' c ¢ ¢ e £ e S Joqunn  Jes
7 PP L1 DY el ¢ Lo o O ¢ I < N4 (W) JUBTEM JBTTTL STOUM
=N ¥ 700 TTon IU0n gt 902 €tiw £l £0ge g6y Jaqunu JsTTT]
PSJSTT1L pPa3jlrIUOTaUON
83e( Jurrdueg 35474
: SHALOVHVHO ¥ATITL
I #2= Ll ¢ r S G- £ e Gt 0" h £ g J0BT A
zh P 'z 207 T NS B Gt 32 0t pesuadg
=c LY MRS R TS SN SRPAY Lt L1556 979G [ERRSES (wo) 3uy¥rey puoosg
e PRI sTue Ty ERRS G e £t iy STHE BTGy Y6y (Wo) YbTal 34sJTyg
P Y P T S TG 6t [HRAS 6" 69 nicl NP (Wd) JUsTel Urea
=T I . RO o b cii LL el bol gb (10Td/ud) pPlol]l 3S8AJdRH PUOLSS
<< Tl PR =i EET Sl S5l ant 24t il (101d/uws) pIsli 383AdRH 15274
te $w=C EEYS rec Ll LY< 2y 59¢ LOC cld (1o1d/us) ploTx TEIOL
. SHALIOVHVHD GHVMY
P A et byl SR =V iV LVl dfu Ulte SHUTIL |
' . TLLLL fUSUO L SHRdLulOdy
LUSJEC Luris oo RlERA S0BdUL PLY Sdoy Bdbiye (Vo oo T0ddon g SOUTUA Uty " ol4db]



[QUIEDY

v

o

Ni
[Q NN

(BN

ER RNV E R T -ou Y ERRY S OT3BY wsly oy Jest
xxce L RSV nt D D ity Lo Loty s u (Wa) Judtom wsaily
%2 o =fol 2l e sy SN I 0"} A ( wo) eOUY WG

PR (Wd) yjsusT waiy

o
IR
«
t
t
5
[QN
ta
v
.
s
— N
o
[QV]
o
=

P T - (SR S0 ) iR : 6ty £ Rl ~( WO) kady Jes aFedsay
2ty IR U v LUE "5 o' ¢ LT LTl ( Wwosud) JUYION JBAT pAEpPURLS
¥xn 2" TSR VIR Lol LU 230 LE G Let M3t 0 (W) 3ystemM Jeaq
¥x. oo R SR A L0t TR e ) ( wo) vddy JeoT
3 R STt PR e v 2 e L. 6°¢ doquny  jes’
LT RICIN SN Lol v=" 0 AN cotr st S (W) JUIToM JDT [T oTOyM
“ STVl et e R S A T SELTLIERES SRS
ISUBTTTL pepesi

L 2 SN S Lo S ctl A 27 OljeY Wals 01 Jea
R R PR - N R PRy (M) 4yYTeM walg
YER RS ERS W -t TS N 6y STy ( Wo) EBJY Woag
2l el ot e B T ur LTt L0t (Wo) yibuu] wely
¥5. " J ST sl Ll 5t ¢ ul (SRt ( WO) uady Jrsl 37BJOAY
x¥o o <z Z St 2 < L L 04 ( Wo/wl) JUITIY JEST pdepupns
*%oC L EN EIN Lt RO FRVANY Sy Se 'y fWz) JUdTeM Jhou'|
#¥rz =T PR T S Cse . e ol I TR {u vody Jroj
L u.x Ll C.,.,‘ LJ 4.: o C.: 3.: AIqutify JEYT]
x%. T A VR ANV et VIRV EERY c9 L (wo) Fyafem doTI1T] S10up

E 2 T R c s < 2 tuc 3 9C vt Al IR OGN d8 1Tl
SUUl 1] peldbedUOT Y

S - T 2 SV SER . 2 G114 Bqusded

. TRPONUIGLOL T oTqul



o™

L € B U oliky Uwly 03 Jree']

o iC SR ‘ (Wa) JUBTaM a9y
= e L 2= =y ERR L L'n Ut ¢ ( Wo) wody waqy
g 6l (WO) Yjoua] wagy

S ol cs 2t B T L L h { WO) Lody JUO' wukdoAy
L SR Ll U et Lt Lo gl ( Lo/dw) JHaTop JEoT] pdepuejy
O T VU L OV R VAT (Wo ) Juatop Seo’]
P e 2Tl LU LT s VRS [E ( d0) BOdy jro]
Pl ERRS et L [ o o Rt [ JoQuitiN Jear]
SN EE NI = s LU UERNY IR Sl Uy TOM Jdol (1l »TOoyp

E X A L ERe A S o et oy it : A9QUINN JdG 1T
SdoTT1], pojuiucTy

(A
~

U ! [ e - { WO) Eody jre] 3IVJIAY

'z St T A A L L ol TN (de/swy JULIOM jeaT pdepuBilg
xx. LT 0T LT N AR Lot 2t o Lot o (WY) 3ydTam Jeaq
it ¢tz P P A W T Ty ¢ ( wWo) woay Jwor
S s R . sl P 0" ol neo J0Quny Jeor]
T o0 L Pl LT I JO BITRRE T (Wd) JumTaM JSTTTL STOoUM
P PN = C TR =t ! R T JBQUINN JSTTTL
‘ HV,L@‘_AH,H UOQWMCOHQCOZ
54t wutlTdwes paryg
: - . . SV LV 5 iy SYUOSJdE




ORI ="z sTEL el ERRY S Loy ERNO el “ic ( WO) wody jua] spedorny
R B A S s L E e L 0y LE ( WO/Bl) YUSTEN JusT paupuesdy
o . =l RS SR I L Sty f° 0l Lo et ERESI ( Wwo) kauy JEan
I - z e 22 9 C A o L < L2 Jaqunty jes]
SR SRV DIV ST - VRN Luto ISRy CIORRY gu U (Wa) JysTep JOTTLL oToup
sl el Stld ot e s Uy LT wtel 0TIl ury dequing JBTT1,

PSJ9T1TL poyrsuUOTLUOY

sibd oculTdut y3dtoy
TRT T AN . SRR t U B 7o |20 U OT3ka Woly 03 Jeu’]
S N EY ANV vet o ultu TR VIS | A (Wo) JYsrop pesj
2 R ISV e S e L Ly g Ll Uyl (wd) wauay pesjj
T S T EL ARV Ry S Tntl SGTL VLt [ T (Wo) JUITOM WdYy
=20 wEr il ntoC RTEL L' 2yl L Lral SRR h*Lc ( LO) reay weay
et mwlitlr PR A v b0 tle 0T lu oyl (W) yidueT weiy
Y ERRCE T SO LT &y ot otht 2l ( W0) Eady Jrar] ozedsay
TET 0 o= L Lon = e L VARY 0y LTS ( Wo/3W) YZTOM Jea pdEpUR)S
ST kkte RIS G <t ant o b £ G HE o) (Wd) 3y31oK JUar
oo Y . A NS STy P ) ( wo) wauay Jus']
ToT L wwlt s S B AR g o N 2 L Lo;;:zngmog
<l L T TUE met LA Ea 2207 EITE Odtd "l Mm.m, (o) JUUTOM JdSTTTL oTouM
T TN LTI L I3 ERR Cl SN Ll el AAGuNy 81T

ISdaT11l popeoy

TILl ’ s LU g r i 0 Sjuaded

TPONUL UGy o opaul



ARY

Al
w

1€ QUBOTJTUATS  ‘§| T8 JUEODTTUTTY -

——

- E 4 . v i U g g Oliey woly 09 jraq
R BN .z . L ; N UV IV (Wd) 1ubTepM usqy
Tl . o N L7 L Y0 9 Ly ( wd) waay usig
PR PR B E S . 3] I S S 971 (Wo) yzdusq weig
T - Lo =< L ( E ' h 971 ( EO) TBoJYy Jua] 39BJIAY
SR I LT ’ Lt g S R0 0% Y (WO mu) JUETOH JeDdT pIEPURIS
St - S . I GLoe . CJUdToM Jear
LT R . S RRRE . s By 276 D) BaJdy JrLo]
R BN 2 - Lo g ~ ER R Gy Jdsquiny jeen
: L N . alt 0 0 Lo STVRNY SLTo (Wo) JUsTap JaTTTL aToUM
Y o - . - 3 ’ ot [ 30 - JEQUNN JeTTTL
ISJOTTTL popesH
o xxo L ¢ e L E B L Gt e 0t CTILRY LBly 04 JruT
LT wwlt L L . I Gty LTl ne oL 520 CISNY (Ws) JUSTaM wWajs
s FY T El P SRS K { “ it [CRE Lt (Wo) eouay wsly
A T A RR U 2T PREE =h U e SRR UGS (Wo) Yijmus| wsqyg
S mms o Ty v Zle e v ERRS “un ( Wo) body Jes'| ogudsny
S kEl L ct Ly L Gy L ( WU/Du) GUATOM Jes pduepubgy
L kEe. L oo SRENE: vl LU LU (ws)y Juulep Jue'l
- 'Y AN Ll o e e il Nt Loy [ Wo) vEady Jea']
s P M e < S - [T Ute SRS Ayl Jea']
B % < C LT ‘ ~c RN R EYSRY U HESE (W) dUs e Je]T111 STOUM
P AR l . . _ . [ S ERER et 4ty [ daquliy 0TV
RIS 1T pOTEIUOTY
Tl S e L oy =V Y & _hu Ul Shoded

tponuy L uor sl uR]



cormiatlomg hobaner 20100 cnary ter{gtiag, pravanticg the first tan
S piaaeat et st R LA N AR LR X S
N
&
2 3 [ N 3 [ i’ .
IO PN . B R . ‘
1 —_
P - . .- - - .
p -
\ !
) " " N ) o 7 T Tt
5 Lot N
e o n - R e . .
Lt A R . v’n\»”r " - * : -4 N - T * N ) ) - o :
o PEN Ce - t K N R . A
o 2 DR - : T - : s -
. . . R - RN ot
hat o - - Taw B i e S toT .
. 3 EE g - i - - pg
R - . . - . o A . ~ s
ir . . - ‘e e PN T o T '
o . . . [T N N N
. . et . .
R B R PR - - S ) tLe
. . _ . — . - ot
i Ve oo e N ' Tk ) I . <2 ST '
T B e . < ToTe T > se
N el . TR ey -2 : ) ) I 7
) .. . -, I o Tl N
el S ?
o T CTE R A 1 =
. ERE 4 Sont T S oa
) o L EE NN 5 ~ e N . no




Lertatt o pranant o tnp SEeg g aer Ting date atoe thp dlaneeyt and the gacond sl ne date

R N R S TR
e i s s ! P Ml ! O o7 N oS ne : o
- N . T
- N o i . i - - . . - - - - .- - .
1 ] . bo , 4
. voQn
~ e B -
- . . K e . - - U
. 3 N
N . S g e, - - .- - - .
L. A
[ .- F— o R PO

202



okl §, temde poreeatoons hetween (11ler (herasterigticn, presenting the third cam
Samolimg date halow the tingpeat AF w i ATl carrelpationg shown sient ‘!
-~
N K ¢ ; a ! o L I i4 e
1 S A S UT T T HL L IR . .-
! M ARRE e rra A A oa
B R (N oo DI | A - S - < e
. JEETEER Lt e o
. . B _— BN .
" ! NS oo Y
. N AL v ha [ s fon ~ge .
A SRR CI N R DU " - o oas A oan
- e A S vy Vo, NS o v ~
- o M B AN ' or J oo Aot T
< P I A L B R I o T ' N ~ -3 .- ° -
: e et meyte et R ~ - ~ ga PO .
| “ cpe oy - an o S : A ~ o o Aot )
o e o Lo s N X
B i LA SN P N 4 B
: ‘ . .
N - N N
v ¢ < ae A ° N
I PR -~ < Sl am |
N L ~ N - \ - - PO
. g N <3 T4 AR Y] AR 0.7
- 4:
R S0
: T S - \ -
L R h E I T SPRA -
. : .’ - Ttk oY S ISR S o 3.7y 9.
(G oot il A 0.2 r.8s

BT fm g R o587 RN S ep onoge B e e
AR - e b PPN PR - - - - P P - z
N : ¢ [ -0 2.5 L 4 R N PR B <l B
O TR o ~ RN at - z £1 A T4l .
. Jeva e > - [ i ' T En
~ Coanp mar e YRR O - oy s “ - .
c [N Aelt ST Uller -0.L2 < RN z ¢ e N T LY
o e aeant per meatad ey s ~ ] cons ~ ¥ 4 cl S R
- e vvea ~ o - . . - .
R o -




prmaentio

PP

e
o

fet saoling date above
Cmttioane st %

]
2.82

[

I
o



i Lo e o ot g

Tt e T et Tegtrens oy
et e bent
| IR I P T A
[ AR A T VRS SR A NETTIPE ¥ 31 vy
N N ST A Poottoind o ey R X I

(AR ETRPRER - v
EAR. X & 3
e gt e vt N
[ R TR T TRTIRIOr Sl CL T kR voHeR
RN Lt b Ty ot e TR Y [N A.X. Vo0
U et e e R S TR P R I T AR R X - B

ERISPA M N R R AT LD K EE Lo

ST I o e e e R R S N

. ‘ N

TPt e

Y
- - - - ,
e e IR R ‘ ;-

- S T Fesvn b Yy B . RN
I Sl STelaartl Lent o weo i, S ' e

R T R T SRR * 0 ?W-
- TN BT S IO LS R

e AR B R te =0 DOh R S

I DA L S PP oot w ~ 06T
X EEEE
s 22
e !
EEE R N
iy SR X 27 G2l
— L0 KkER -0 10 -

TLUNCTRE NG

:ﬁnhs' a4 la 17 * % Q{pqi(‘:,\zht -+ 7 P3




EETR R Thicer revacters o binde o mdtip e e sy gt ons

Pordntivide oo bomrated il iey w0 o1

Forpes

: Coe T o et et o

haraot e I

K Temp i Dt
e T S T CT BTSN R R P CLTnDERR il
Tomate b bl er o et L 0 e it Bl INGRRR o
ot b e T e e NI ARL AL SONRER
ter e s pop sl st 1 i e Donpdae IR
Lot b, T R INARNATIRE & X1 ‘ N o
T _0 150
RIS
Yoy e A'“i . y‘ [ tes
Lo pr o lene et s SRR LS DL
T »octandard e oWl Ll ks DLy
el Ll e £ Lers ratg Do pRER 0N
Pttt v e Do by sterm ot SSPRREEL L AN
R S U N A R Y TR S0 2 X DLOQIHEE 0165
Cengee s Ul b LR -0.004
Interoeopt ~-0.5860
Dono1RER

SRV L 0300

: ERETIL Y 0287

L Sl 3R 0. 187

rgate it llar nmrap —-0.002%%x ~-0.140
Flormated tollar ates ) AFOLGELLL n.127

Int »nent ~-0.082 :
o] NLONNEER

ERE cdor Tioant ar 011 RE oieifinapt - 19 % aicnifiocant At o7



Tt cit e eharacters inelude 1o mal i T ey fon equnit hon
for individoal neaded Sl e weisht e,
korreasion Standrdiced
Haracoter:s et tfiolent Howrensiorn
oo e den:
A lines bate v
! ey e headed 23l ore (,11Okxs (A
we i, SRR 111 LRG0 AT L

Hoade 4t
Han et

v

Lo et

e

stand

hen

ard
tos

ST

1oay
toim

oty

tiller

IoRERR
.mqﬂiii

Com e op beaded b ee N, 1HORRR
Haade 1 e S0 00K EER -0, 0N
Tt g AN
R TES & 2 J
rhird Damrlines Doty
teom are s o e b o ENSIORE & 2 B
NLh7oRER RINRES
i s tandard Toa et THG 7% %R NLUPRS
voper headed tiller L0 R V.30
o tiller stem lonoti N,yplxexx gL
o ot ) ~1.611 .
5 ‘gzgil!
8 R PR Vs
Loal ares ;oo readed tiller 0.00Nk*x 0.403
P il standard lea? welsht 15, 65g% %% J.335
iea1 aren L3RoRER S 11
Therm oares per henoood filler —0.01h# % - 12
Interaoent C.ONN8E
2 O.};Z***
REE cienilicant 2t N1, ®R gignificant ar i, ¥ =i - ificant ab Tf,



Fable S50 Tiller cnaracters ineluded in mrliiple royression cquat bonn
i none lonicated il ey namber oon= 1,
Herresaion Standardized
h ARINES o5 Pocoftie]ent Regresaion
Coefficionat
Firet Samplinge te
Intividual noneloneatod tillep weirht ~ 1R, Dn TR B N
Loaf number per manelonratod 151 1op 11,742 kex LN
Honegonmated t i lor atandapd o6 Wl mhe TRofL  ineex 0ot
Trgb g hoapo _
F
q 104
Seeand N Tige Dty
Indivi Dl eader 0 Tap yeieht _D 0k R -
Lenat nunber e ogane s, Ltii.pr RIS 0,290
et weioht e olonat et g Tep - 13, 43R - one
“ioncated tiller number D.N7R%E S,017%
Bl

Snteroors

Third sate
nonelonyated tiller

ratio

Jamrcliing
number por
tiller lea? tc stem

Y i

leaf

noncloncated tiller

average lea® arca/

Fourth Samplire

Leaf welgnt per cloncates Siller
L2af number per elongated tiller
Lant number per neaded tiller

l.2af number per nonelnsnrated i or

tiller number

elonecated

“longated

ftem qrea tiller

De

Internenpt

70
D.hooxkx

1.066%¥%
0.208%
2.56

NLELO
0.114
-0, AR50
ou7e

|
D
)
J
%)

5¢.



bl a0 il ler oharactors ineinde d in multinde rerreasion caqnat jons
for olonerate {1 0p b oz tan
o Herpen - {on Standardied
Chpa ot KRR AR RS YR Bewrpenaiog
Coetfioiont

ceecond Soap b ing Dt
Inbividnal headed 00 Lop e §od — 0 ke -0 4G
Individunl nonelonaated tillop we i hi =R -).299
Sloneated tiller atem loapeth O, 10 *%% nLooln
Elonsates tiller atandard loat weisne —1Eh ok -0 18]
intercept 052
P 0 ?/7‘1{#*
Third Sampl:ns Date
Lea! number per oloncated Lillor DL EES e
Head aroea SLTRIVE L S I -, e
Leaf area per nonelongated tiller -2,00 %% =017
Lo namber por o headed tillep TLAOO* 0,134
Intercer: -, 290
n ) n,.’,)l’)*!*
Fourtm Sampline Date
Tlonrated riller ctem leneth N.oINkxs FLRA2
Individual nonelon-ated tillap wnicht -0 2 T7RER -0.3F7
[Leal weirht ror o] snentnd tillar —LR DaDRES -0.5272
Lenf ares per elancated tillep DR ERE n.hng
NMoanelonrates ‘iilér sumherp N, 1L %% A PR
Trternort 2.AGH

> m_ggd**i
RAX slmnificant o DY ¥R ~iopiei ool oy 19, * <irnificant at 5%.



Tiller
'y

character:
b

ot il popronsion cauat bonn

SERAT

e Luded

fed tiller number

———

Samnrlinge
tiller

Ve eht, Der

ooy
Heoydmdd ¢
T "

Sloneated ey o

erd

!

——
tandardioed

Yeatreaaiog
Coetfieient Worreasrion
Coetficient

&

Tt e

BRI & X

-1,
~-0) . 1'7]1***

EERE

aneated il lp SETE T

tem lonety

Lot wedeht por T oaded i1 =10 TR
Tndivicus] cloneat.. il woiirnt 12.0% nLoheR
Flencsc et i e, st andared Peaf welrhe LA ' —0 L 0k

27

Gl werieht —JDUL L NGk E -0.232
Ptiller -2t . nhoEEX -0.an5

O 4T ER

N
. *9')5

nith NHIx*% 1.324
bl “ TRy -0.277
doiller HEE -0.247
-~ . NH?
¥ SN OPIE -
at 0T EE cionifinnnt at 19, * cirnificant at =%




vty vy

(RIS

(B

oAy o

[RS]

(B

e

R

-

J

L

\
J

(o

o

End

N T
— (v
> D

[}

-

v
(o]
—

e

Vi O
[QN]

[SYINe¥

SIS

Yo O
(SRR O VAR o VI X

[Q¥]

NS

1

N

OTAE. W8S CL JBST JoTT1T3 popesy

OT3ed wals 03 jeey 4317173, pajeduoTy

L2 0 J9T1T1 papeay uad jydtesm wejgg
4113 pejesuoTs Jgad quITom waig

e 0 ) J8TTT3 papesy Jasd eade wejg
920 JO1TT3 poieduors doad vouge welg
13 Y3FusT we s JsTTI9 papeay
y3dusT wegs <3TT13 pajeduors

- ESJE JES1 sFEJZa2 JOTTT] popeal
EaJde Jeat wmmLm>m 817113 psaeduory
E54E JEBT S90BJBAER JBTTT) pajerduotauoy
WULT8N JEDT paepuess J9TT1T1 popesy
WUY¥Ter JeST puampueqs J9TTT4 pojeyuory
- IUsTeN Jesl pdepue)s J8TTT3 paieduoTaucy
J9T113 pepEsy Jded JuysgioMm Jeoq
481113 pojesuora aad quylTonm JEs ]
dBTTTY pojeIUCTAUOU Jad Jydten Jes|
491113 papeay usd eade Jeo’|

4911713 PoleIUOTS dad edde Jrar]
97113 pojrsucIsuou dod eadn Jeo]
FIVARY I9TTTY popesy J4ou Joquiu Jesr
4971113 PO3RIUCTS dad Joaqunu Jren

ve o= 491114 pojesuoTetuu Jad dsqunu Jea]
cetu FUITeN JBTTTY popesy [BnpTAlpul
IYaTOM JoT11g PO3EIUCTS [unpTA]iw]

et o= JUTTIM JUTTT] P83EBUOTBUOL [ENLTATPU]
g J8Qunu U811y paproy
Jd9Qli J9T1TY pajBuucTy

CCTU LY 2t Loty 4oQUNU JBTTTY pPelrIUOTOUON

(M &
(9}

<

!

[QV}
(e

o
-
]

&
[Q¥}
-

9]

3%}

iy
o
P

o

\

[}

Q)

0

)

)
-

—
Bl

']

)
o
~

[
O
ol

J0OAdRY
TELIOL tpug 1T 1mqog

1311 SJ@30RJBY) JOTTTL

fwec YILp JuyTduweo

PO
IWUT

N

LSV SUBLJTUSIS HROUS SUGTAETSLJ00 11% ‘26l =u
EOSdFIOEARUD AT U oM o0 SUOTIeTedavo ordute * 1y arqey

IR



BRI PRSP

JUOAd

L VATt (ST Bl

%
~

Lue 'y EHY2

byw o P13l A
GUOAdEL
18dT g

af

Ploti
SESEVNETY

LS oug ol

LOTUECITITULTY umMoys

s a MO C

1iv
REEEBNGH

RN L




revression

1t i[‘]t‘
Terendont

RN VRS STN IS IS VRRN TP

fhe

variable,

analyais with tiesr havvest viel !

n= 11",

Reeroasiog Standardized
Mhnrmaet e Aot injent Regrreaejon
Toefticiens,
T“i{ o1 “’},”“'[)1.':"."7 Tt (e
Vi DL 0nxER L

i1l onamtbep

it

At o

Tht

N ]

Prairvent

Heid

a4

nonelomrated i

[ETRR A

syt
o
Y ampline Dute
Vi !
Tos til:~r stem lencth

Jonunmber per nonelonsaLeoog b

Slopmatod tiller standard welihi
ntoroept
&
Toord Sampling Date
vV irnr
ndividunl neneloneated tiller weient
oloht At first harvest
Leal welrnht per nesdad tiller
Internon:

Fourth Samplies Mo

AP

Viooy

154 1 L
onelnncated Y _eor numher

harvest

Headod tiller numher

VI’“’*".’W';I"’W mrAaral cmea A« 45 1) . : [
nalvitual rnonelocnrated tiller oooipnt
T +

ntercert

DLnpTeks
JLNNTRER o,
0k
CLNR 3
oL .

DL RE

[

RIS 2] T
_19@{** -

TLA0E# S
- s
~
f.ﬁﬁ?lf* [
fOANT RE I g
NnoNNTRE il
EREE T -
~1.78r ~(
- anc

¥EE o5 0 finar ¥
, i

ct

mimnif ] hans

i



Stepwine multinle rerpession

ANneysis with s

harvest

yield

used s the dependent variable and sward oharaetop:s dedletod )

Sharact ern

Repression
coofficient

Standardiyed
Represaion
Cootficient

Samnlinge
Honsloneatosd tiller numbher

Nt e

Piret
LLeaf ap.on clonrated “ i1 lep
Intorcont

n
I8

‘eeond Ramnline Date

Hoaded ti1lep atom leneth

Leal mumber per aanelongate s il
Flonraten C 91 ler standard 1eaf yelght

Trtercort

Tnird Samplinge Date
Individual nonelonrcated tiller :f~ht
Headed tiller ~tem length

Teor o headed tiller

deaded tiller numbe
Intercopt

ol

5

0 'ﬁ‘(]{‘!*l
[ANNARNSE B
1.001

A NRY

BoAnGEER

AR &
- TR
Le

~ . ]QR*

RN
Dok RR

CL.25L %%

c.e72
D.200%

W
*

'
(SRS

g

Ot GO

= o

Vs)

0,082

a.107
VL oUn
-0 T
=00

N, u2n
=265

.20
-3 157

nificant at

17
te

.

¥ significant =+ 5%,



~

ion

malyoed
variable,

Wwith

n=1ac.

sy

oo, 1 . AR RS NI oo 1 i Copespenn
el b e the depen font
Aot

‘A mh V"‘lv ‘)v'AI'\
I ' e ool e vesy

DIERtE Pine ate
Hodslr gt sebhand apyess
Tlamgated )0 . Imb e
A Al ar o mymther

LS . -y - . - —e g
hone.ongaty iJl=er nunber
o~ s PSRN \

readed tiolisr numter
Intercept '

Hoprresasion

ettt

1olent

Standard i
Ny jon,

Conttied :

‘\‘1; * %%

SN RRER
TONNTRER
» A kER

[NNATINE £ & J
SLEL L
al .(W‘j(—ll
ST

N

VLEIORER

\.(.' .'\
i

[V

SNt

P
no1n
S

at 0,15, *E cipnifica

~t
oY



e yrte o0

dependent

with

and swaord

Seeor,

Vet

charaetopr:s

Chaarpet e

Stoandiirdice
Heprrosaion
ot fficient

i
i

First Samplins Dinte

Moneloaneated i b Tar qumher

P e o pana loaeat e b 1o
Pt et

1.

. [ S e Y - - N

Second i ine Tate

clanente i1
titlor weoe
et

titler

Ttermoarey por

oaloneated

e

ller

per hercded

Slem owelsht

Tt epoant

[ ]

P

D

[ASIESIN
NG

oo O
a) (T
» K

T s O -
*

QoL %xE

S0
‘ V)
CLahi

83
jog

|

D O
[N IS]
no

o

—HRLRRERR
-7 .037* -0 15¢
J.030% 0.140
1,192
3 ) 0L EEE
Toat TU1%; BE sionificant gt 19 ¥ aiprnifieant at A4,




S Po 0 Paune v tor el and Spec Ui ool i by L
bbb D e e e and todler charactorg in

Tringe Heritability

Chiraotors Abiiity Yoecoiproeal o Harrow

seners o Cpecitie it Peor A GHE

TAt ] DL a nny oy AR I

RTSYATR LA Wopve et RERIORE & 4 IBNARES IR ARSI ol N|

Moo RN I ToLfak A NLEE
Rl T G XE 2D a) e SR LA nLoE
Seemd Ju,“'/‘* 7)1.1r)ll \""14 G p‘.;q
Sprend 17,08 T aN** 1.0 (L oL

Vieanr N % AR SPAL “\.1]‘ '(u R

Tillor “hapaoters
First Samplin- 7ocp

Nonelonmated 27 1oy

CiaTiller number DIC ., TEER L g IR A b
vife. A . L N .
”ﬁﬁ%hole tiliey wh. (emm) TLJCHRE N o RR n.w.1 DTk LRy
» . A P .
Leal number 2L0eA I D023 .37 n.02
L rea (o RIS L LT T SL00h LoD 0L

Second Sampline Dzte
Jenolongated i llers:
Til. nUTL T Lo q b1 0.56G 0.2%
wnole tiller wo. {;m) D.003%% 0.0Nen 0.52 n,oo
Leal area (om ) U.T52% 0,035 tL62 0,30
Jtana, leaf wt.(me/om ) D.coUg*¥ 0.23 .42 0.3%
tverare leal area {om ) 0, cugs 9 0.707 0.AL r.2f

Tiiler number oL %®E af qu .50 250 n.51
dnzle tiller wt, 7emd TLOSTERE S Q) NNTEE NLN0R nLTR i
LLea?™ area {nm ) 4,0R5%% 9 Lo 0, oL 2.0 ”.éT
Leaf welznt (rm: TLLSRE g ano#s ANNsIsIne! 1.7R P
Stand. leaf wt.(me/e~ 0 T 1An#E#* n,n2wp 3,028 N, 28 n.2-
dverace Taaf ares (n= 0 D01%% 4 cqnEx DLlFER n.eq VAT
“ten Tonet o {amd Tooha RRISRE | 2n,oe 0Lk "
“tem area om ) TLUNRUER N n1rs . ;nu j::é I
Stem weight pmo TLNcRE .~ anoy SN cLUFL

Leal to sterm patic AL S I e R TN F ".;“ .-



e

H

SUNRG

-

92

at]
0

T

Y

.

n

“J

o

< O

Uapovso

<o

>
(o)

>

[
TN o
)

[
ey
R

DO

L

)

O

4

)

Nl
n
I

~

(IS

[
]
(W8]

[
(AN
)

[ SRR
]
o

‘

2

"
[ND]
s
O B L)

)
T

)




Combining
\bhil
cenleral

ity

o N
ohee

1. il %
[ S [ LT Pl
i ol T S, ek 4
R R T R U T 11
Lottt T
Do onuatboer ok Tho 0%
Who T g o s (), R AR
Lecnt opambeop EECNEE & EER BETPE
ooy e [ N RTS8 4 ALY
VU owe ot fam CLONGEE 000y
S T I TR meoem L R 07
e SRR o
i RTONNYeE & 4 TN
femoaren Lem ) ITOEE ) 000
Lem o welohnt oo GL0E-%E A nna
S2ED 0 stenm o ravin DL T EE

Heeiprooal

T o
A toots

[RRETORE

U040

f)‘ VR
D.05A%

¥* 3.

Heritah
Hroad

Sense

S
i
R

Plity
Norron

il

e (7 '
U.(»{
0.0
17." by

0.25 U uL e .39
0:.0006 0.32 o . 2
0.526 0.3 0.33
J.793 0.31 0.31
J.u02 0.29. 0.27
i 0.510 0.35% ¢.33
170,29 0.3¢ 0.35_
0.01% 2b .24 i
SURE 0.4z 0.39
*¥¥ siciifizant at 11, ¢ sianlficant =v 70,



“1qul

et mOyr chH0 Lie 09°G L2 L( 3) "™a'als
DR .2 tl- b6 En
R ic=le 9" g “0°gl oLvn
srfat, vl Lotz o Yoo Gf T o= ayn
S lonTy = aq-” - 96"k 2L'g GVn
R IR Fannt - el - 2L - | apce- Zin
LeTI < T- RN L0, G9- ¢ QL1 6V
G Ll PR SO - 24 G- GLp~ . 7nd
_ LN S
A S mw Lt P e - AN RN ong
: nﬁ 4 )
€ 7 )
SowEi _lsl TTTAGL, w\..n( LU T clet s umm\iﬁ: P1eti YEOAAYH PIoTX .Mm.u,w,,w m:OHU
T LU Db oLuo e Uie), PUOUE S 18dTYd
. b3
Son. 'SSLlsEuTal Do sdoniEd L UME g0 (80 3jde LAyl iqe m.cH:Tan Teaousn

sl



Pable 1o, Speairis combininge ab ity errects | 45, Jofor swar: characters
of brome drass clonas, 1ays,
Tolal yvie | shown above the o arponal ,omean, b ight
shown below the diaconal .
Clone BhO RN‘ A HA1R AR UAb UAT0 43
RUNN! ~0..°9 -0.11 -3 0b 0,07 0.02 0.2 —b 0 0.7
-5 e
Bl 0. 10 01 Y 0.06  -0.16  0.03  (Nog
-1 -0.48
LA -0.17 G.oh -1.13 0.11 -0.0% 0.0n
=1 e .08 - 43
AT T 0.07 0.16 -0, 0.109 -N. "3
1.6 -~ A 0.59 -3.139 .
Upe . ) =000 -0.08 0,08 -0.01
! tan -1.7% .95 awed 40D )
UAn - e .22 -J.19 -0.02
- - 1.17 No1s 1 -5
Jate 0.02 ~-0.0%
—nh ULt -0 45 / 0.4 -3.38
g4 —uL 1l
4.0 4.0 -2 -b.™M .31 .69 . =3.80C U.94
—_— " A —
% : ) o
fotal -, weight: ’ )
STL.EH. of the dlrfeggnce between the ¢ifects of twq,parent
lines = 9.2529 ! »
STI<ER. of the. dif: wragce between the effeotq oI 1 parent line and #a
'ross’having that 1ind as one paremt = 0.2413
STL.ER. of the dlfxerenua "ntween the effects ot a parent -line and a
Cross not having that llﬁo dAs a parent = 0.2182
STD.ER. of tne difference Detween Offao b o TE WO cro; "5€s having
ne parent line in common = . 1925 ¢ ﬁwv,.
TDUER, of the d;A;erengg between effeotg QI .two Crosses having
3 in common = 5.173p

Mean heijght:

TTDLUERL of the
iines = 3.7802

L. of the
Cross naving
STD.ER. of the
Cross not havi:
STZ..R. of the

one parent line in common

STD.ER. >f the
no pa€ent line

ne arent @

difference between the effects

difference between th2 effects ol

that line as one parent = 3 .6103

difference between the effects of

ng that line as a parent = 3.273¢8

difference between effects o two
= 2.887-

difference between Itects of two

S in common = 2. €730

two parent

a parent line an._

2 parent line and

crossec:

Crosses

having

having

jov]

a



Sible 19b0 Dpecifice nbinineg ability effocts (::1 ) for sware charant ra

ot brome S5 chonen, 197,
te 1 wht “irst. harvest shown above the diwwonal, heizht
at sec ! barvest shown below the diavonal .

Clone BNO A UAT

JAG UATO 0o

B — L i 00 -00hd I
1y Loy -0.ho ~t SRy U.0h O
-4 Y
T} A —1.30 NG G 500 N -1.1!
] " S
1 -5 W94 iy 7.23 Y
* -1 11 —5 . by -1.05 -1.04
AL ~1.4a7 BN 0. 44 -0. 14
.67 ;.00 ~0.749 R
A -5.00 1.29 1.26
.o -1.0> 3.3% S35 -2.29 5,06
Ua") : -3.68 ~n.19
~0.02h 1.10 -1, o300~ 85 -0, 46 -3.17
B 1.26
4.0k 167 -3.20 -4.53 0.30 2.52 -2 .38 0.7

delsht at rirst Yarvest:

1
JLFRL 00 the differencs botvoon the =0fects of Lwo _arent

lin - L.865¢C0

STDL:HL of e ditfferen © between the effects of a parent Lire and a
crosc having that j..2 as one parent = U4.6776 ‘

STO.ER. of the differance between <fr--ts of a parent line and a

CokXool ire difference between effects of two. crosses having
ire in common = 3,7715 o -
the difference Letween effects of two crosses having
Cines in common = 34547

2ross no . naving that.AineJas ~ parent = 4.2313
2

re ay cecend harvest:
I3 :
T mRE. of tne difference between the effects of two parent

lines = L.5520
STDLUER. ¢f the difference between the effects of a parent line and a
crosg.-raving thdt iir- as onc parent - 4.3582 .
STD.ER. of the differerice between cifects of a parent line and a
cross not having Laat line as a parent = 3.9421 '
3TTLESL of Lhe difference between =ffects of two crosses having I
one rarent line in common = 2.4766 T
ITD.EP. of the difference between =°fects of two crosses having

© parent lines ir ~~=mon = 3,2187



able Tue s Tpecic oo combinine ability oftfects (Sl> for sward characteors
b romesrass clones, 1975,

Hirst o harvest yo L0 shown above the Jdineonal

second harvest vield shown below the diagonal .

Chone B0 il TAY UAT> AL UAG UATO 43
RN AU =S -1, 0 -0.00 O.oh 0,03 0.0"° 0.038
3L ! 0.a0 -0U.1b U.un -0. 04 0.02 .13
~C L7 I
Th ~ Jo .0 ~1. 00 0.0 -0.01 0.0
-l ! . -0, 1
Tht. -0, 09 0.05 -0.01 0.04 -0.0b
PPN - 0h U0 i1,
¥ 0,05 =0L0) 0.08  —0.07
—0oan - -0.07 0.7 -0.03
Uht 0.0b -0.02 ~-U. 01
0.0 -G. (] -0.19 -0.07 (A ES
UATO 0.06  ~ n,04
- .U [ g 0.4 0.07 -0.1b DLt
H 0.0
SRR J U8 -0.21 .06 -0.01 ~-0.01 -0.1%
o N

Miret yield: oy 2 . L
el e difference between the effects of two parent &t ¥
lines = 1285 s . *
STU.FR. of the diff-rence . 2tween the effects of a parent line and a )
crcess having that line as one parent =70.1231

, JER. Of the differe . :e between effects of a parent line and a
Cress not having that line as a parent = 0.1113
STLh.di. of the difference between effects Of two crosses having
t line .. common = 0.0%AD

f the difference betweon effects of two crosses having
ines in commcn = 0.090Q ' ’

O

[

-

second narvast .yield:

STDLER. of tne differencec between tne effects of two parent
lines = ©.1340 . ) oL

STU.ER. of tnc difference-between tge effectc of<§/parent line and a
cross haviasg that line as one pareat = 0.1858

STD.ER. of the difference between effects of*=—parent line and 2
¢ross not havimg that line as a parent = 0.1680

STD.ER. of tne difference cetleen effects of two crosses having
one parent line in common = 0. 1482

STD.ER., »of the difference between effects of two crosses having
NG warent lines in common = 0. 1377 : -



Table 19d, Specific combinine ability eftects (
of hromegrass clones, 107+,
Vigor shown below the diacongl .

o)

for swiard characters

o
3

Tone  BMO o UA9 Ual. UAY  UAo A1 I3
BIO 2034

i —it o0 YRR

TAY -0. 37 U.ul 6.27

UAT.. 0.3 ~0.bU U310 =0. 31

UA: 0.29 C02 -0 0.1 0.27

UAL 0.37 0.0 LLEh 0.0b -0.564 -0.50b

UATO -t -8 20023 0.70 0,00 ).08 0.06

43 0,16 M 000 o84 gLy S o0.22 20.29 p.n2
Vigor:

STD.ER. of the iifferengécbetween the effects o
s i
lines = 0.37L8 . VR T

f

STD.ER. of the if"orencé between the effegts of

¢roses havins that .ine as one parent = ﬁ%???@
STD.EK. of the differenre between the effectys o
¢ross not having that .ine as a parent = 0.3229

Il
L

STD.ER. of the difference between o “ts of two

one parent line in common = 9.2848

STU.ER. of the difference between 2! ots of tw

nNo parent in common = 0.263¢

~i

@)

two parent

3 parent line and a
a varent line and n
crosses having

crosses having
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