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INTRODUCTION. 

....,_ 

~~EVA(", lllll•"' ,.•-LL 

IBRARY PALMEKSTON N JR t:, 

Crested dogstail is a valuable pasture grass , and is 

sown under a wide range of soil conditions. It 10 essentially 

bott ra.ss . It 1s very palatable to sheep and thrives well 

' • 

under conditions of continuous close grazing. It does not , how-

ver, feature t 

very great powers 

large extent in dairying land. It shows 

re-establishment by seeding even under ad.Vern 

soed-bed cond1tiona , and it is this re-establishment which enables 

it to persist in u. pasture for a. number of years . Such r1~­

stablishment Dhould not occur each Autumn after the plants h~ve 

eeedcd end died or are so low 1n vitality that they rennin only 

s worthless vestiges. This ia ~ea.k.noss of crested dogsta1l 

which it is desirable to eliminate . tit requires is v1ri:or-

ous turf which will, on the advent of Autumn rains, spring into a 

highly produotive S\Vard vigorous enough to check any inferior 

sses or weeds which m: ,ttempt to gain a footint-!. • 

~ch orostod dogstail seen on the Nev 

produced -, under a aystem of arable farminM• 

land rmrket is 

ndon and 

~nuthland, the two main crested dogsta.11 seed producing areas in 

New Zea.land ., orasted dogstail leys will not maintain a pure clean 

sward for more than about two yea.rs 1 d crop is taken in 

the first harvest year. The u.rea will beoomo overrun with weeds 

.d inferior grasses as the dogatail dies out. However older 

fields in both districts are shut up for riod of four to a1x 

weeks ond tho seed taken with a stripper. It seems possible 

theoretically that stripped seed would oventua.11 ive an improved 

product where stripping is continued yearly, as the more a..11nuBl 

plants would not be permitted to re-seed while the more perennial 

forms would continue to contribute after the others had died out. 

As the nn1n pe nt pastures a.re produced from these short-

lived strains stripped samples c 

show an improvement on theu.1• 

ot 

.. 

dia.tely be oted t 
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Crested do~stail altnou ass produoin 

tion or st 

th 

( Slries H. Nv. 

rooortion o 

iro.trcl.) 

n-..,y , 

old pastures 

due to a.bun 

or a lo.r, 

l h V 

fourth harvest • stwyth r 

) follow _ _ 

.t in the crested doI,tsto.11 her 

l 

J.~ l 

1 

61% l 

• 

• 

t 

st that 1 

.t the exo 

is related to 

ount or stallc in 

ted by crested dogsta1l 1s prlm9.r 

eding ~d thus to th 

rvest plants. 

oh Y 

,, 

If t, 

asontia.l tho.t 

sted dogstail 1s to be enho.noed it i 

nt strains be employed in 

nt ture 

teohniqu 

trial 

• 

11 

• In the tri 

~uoh that no re ... seedi 

1P-l'lod to ~est 1.,n, 

iuently desoribed t 

rmitted so that 

los for pernist-

In view of t."'le marked dil'ferencos in persistenc;v sh 

difi'erent samples of crested dogstail tho 1nveatigo,t1on t 

undertulten to e.soertu..in the relative merits of seed produced~ 

the nnin seed :producing areas in Now Zea.land. At the same t_. 

re.L-:itive to the same samples have been analysed sta.tist 

to discover eXlY correlations that miroi.t 
-

prove of value ·in the seed trade. 
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TECHNI~UE. 

.. 
Of th 

1927~1929 to the 

ples of oresteg dogstail seed submitted during 

d Testing station, Department of Agriculture , 

to be tested for germination some were subsequently sown in th 

ussey Agricultural Colle exoerimental plots in 

The represent seed from all districts in New Zealand. 

Area 5 was sown down 1n the Spril1g of 1929 on ground that 

had laid donnant over winter. 

ing potatoes. 

rea 8 was sown in April 1930 follow~ 

Eaoh area was subdivided into a number of plots 1/500 

ore in extent and in ea.oh was sovm 1s. 1 gramnes of seed (equivalent 

to 20 pounds per aore) . No manure wo.s s.ppl1ed at the time or sowin0 

'-lOr to the previous crop. 

The unused portion of the seed sample was set aside for 

later reforence . (See sec~ion dealing with seed colour in relation 

to germination) • 

The layout of the plots was suoh tna~ in both Areas 5 

:'ld a there were four rows of plots . Two rows wer djacent to 

one another d the two double rows were separated by ass strip. 

The double rows were E:Surrounded by mown grass paths . Figure l 

represents the layout of Areas five d eight. ch plot w. 

marked off and subdivided into three by timothy drills which per­

sisted throughout the experiment and served to del~neate the plots . 

All lines 111 Figure l represent these Timothy drills . 

Each of the three sub-plots has been submitted to one 

of three treatments. Tho two adjacent ones of each double row of 

plots have be~n cut each week throughout -t,he year, a treatment to 

represent continuous sheep grazing. The outside sub-plots of each 

row have been mo.wa ea.oh week but a hc13 crop has been taken. Th 

remaining sub-plots have been out every third week to represent 

rotational grazin~. The mowings were ma.de with an ordinary typo 

hand lavm mower cutting to about one inch from ground and the cut 
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rb llected and oved. No stock was permitted on 
., 

.re..:i.. 

s cut with a scyth out the end or th 

eek in 

before 

The h 

ember 

or itn 

the flowerin~ time of the crested don:)t.:i.il. but 

d had to ripen and fall . 

The iliiye nedgas were closely trirnned to about two feet 

rom the ground. 

pplioo.tiomor 2 cwt. o .onie.ted superphoophate ,, 

·.vlicd to bo s re cloning up ~or he.yt in the years 
• • . e, 

~ious ·to l.1v.1.. e 

own. 

t· 

.d th S""n·• 

uvuivided into plot~ 

t within the areas so 

rden lines 

·ked o."' . 

lhen o.ll samples 

Timothy seed w 

would be kcd 

been sown a Planet Junior sowing a drill of 

long the lines so that the different plots 

Timothy drills . In addition eaoh plot v 

subdivided into three by two T.imotcy drills running the v,hole 

len~ of h t' 

vision of the D 

hundred e.nd t 

0 SQ 

.:,uCh plantin 

nt of Agriculturg. 

1ned thirty-three 

s done under super-

l don and 

iaht co 1 outhland together \'11th SOV· 

ous sample n ~ a.nd don and Southland 

.tcly so lon 

the exception that Plots 

the Se.ndon samples remained with 

re .don and in Plots .. , 

11 

145~ 152. 15 
-

ppendix> Tablo 4) . 

sample replaced a $0.ndon 

· re miscellaneous 

le . Also Plot"· 

rcial sa.mpl ( 

l 

- -- - -· aixteen rcial sandon, µinety---e1roi.t courner-

Ci uthla.nd, d thirty-eight miscellaneous commercial and ex-

rimental s ·ere a own. ( S ppenru.x, Table 4) • A row of 

thirty-eiP.ht plots including twenty Southland, don 

twelve miscell 

~1x plot no 

dunlioated. Th 

or were the southland and 

l 

seventy­

.don 

'· 
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s les planted altermtely. ... 

·ethod of CoJIDtinp; Crested· Dogstail Plant-, . 

The mctnol ott counting crested dogstail plants in the 

parts of the plots under different treatment is to count all crest-

ed dogstail pla.nts within rea of twelve inches by three inches , 

the area ncloscd by wires suspended in a wooden frame , whieh , 

,vhen pressed to tho ound is held there by four spikes. Five o 

ouch areas, taken more or less at random, are counted to each sub-

plot so that crested dogstail plants e coilllted on it square foot . 

All reference to plot counts thus refers to this l¼ square 1'oot 

ea, the total of the five counts. l¼ square feet represent 

rather more tha.'1 1/'t:.5 of the tota.l of each sub-plot so should be 

reliable 1ndioat1on of the number of plants present . 

Discussion of ,tments . 

Constant mowi , lwa.ys cutting to the s level and 

non-selective. undoubtedly results in a botanical composition 

t1"" different ~o that produced under ~razing oonditions. However with 

crested dogstail 1M more of bottom grass than certain other 

sses, notabty perennial rye and oooksfoot, it should not be so 

severely prunod by the mowings as those grasses . The reduction 

in numbers should be caused more by the inherent condition or non-

pers1stency, well as by the competition with other species, than 

by the oonstant cutting. 

..:,inoe a pure sowing of crested dogatail was ma.de it i 

tho non-persistent samples which have permitted the eater develop-

ment of volunt The lawn-mower treatments, in addition 

to. cutting the herbage at different stages of growth, have facilit-

ated invasion by volunteers, d of these especially white clover. 

The d1fferont lengths and densities of growth under the different 

treatments have forded varying amounts of competition to the rH-

maining crested dogstail plants. Under suoh treatment only th 

.ore persistent plants will survive. Henoe the lawnmower tr 

·-

nt 



. 

is well suited to select these out. 

Early in the introduction it was stated that crested, 

dogstail was essentially a grass for close-grazed sheep pasture 

land and that 1t did not feature to any large extent on dairying 

land. The aver-a.ge counts from the plots do not entirely sub­

stantiate these statements . These average figures are given in 

Table 1 . They show that the average oounts of the Sandon and 

Southland plots mown every third week are intermediate between 

the oounts under weeltly mowing and hay tres.tments in Arca 5; but 

in Area 8 such doos not hold. The greatest number of plants prn•­

s1at under the 3-weekly mowing treatment . that is under conditions 

of l~ger growth. This anomalous condition might be explained by 

differences in the density of white clover in the two areas. lbu 

in Area a under the weekly-mowing treatment the owth of wnite 

clover has been very dense while that under the 3-weekzy-mowing 

treatment has not been ao dense . It ma¥ be that the crested dogs­

tail plants under the weekly-mowing treatment suffered greater 

competition from the short dense growth than the plants subjected 

to the 3-weokly mowing treatment did from the longer growth. In 

Area 5 on the other hand the gro\rt.h of white clover on the weeltly­

mown plots wa.s not so dense as that under similo.r treatment in 

Area 8. Had sheep' grazing replaoed the weekly-mowing in Area 8 np 
n 

doubt the growth of white clover would never have been allowed to 

become so aggressive ond the crested dogsto.11 plants under such 

conditions would have maintained their numbers batter. 

we can safely conclude that the result~ of the thr 

lawn mower treatments will not be truly indicative of those of th 

,::,--Zing conditions thoy are supposed to represent. Henoe we cannot 

oonolude tha.t the treatments do represent animal grazing: rath 

do they offer crested dogstail different amounts o~ oornpet1tion 

under whiah the more persistent plants will survive . It 1s vecy 

probable that more crested dogstail plants would have persisted 
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d st 

their 

to 

helDed to 

one point 

t 

on the a.r..,<i.. e t ino- h.r 
<.;» UJ ... 

,um 01· •excr to the soil would ha.v lnP 

d 

whit 01.over 

iUld have tended to limit th, 

11 \ .ra.otors would h 

the numbers or creoted dogst~il pl • 

diswiVa.ntages or th 

that the treatment 

r treat 

tna.t it makes possible the number of different troatmonta on 

11 an area. Stook 

two Ar 

in impraotica.ble in view of th 

devoted to the trial and the numb .-..tnail extent o 

of d1ft·erent t, 1nvol vod. Tl1c lawnmower ined th 

only method or removing the weekly a.nd 3-weekly ~owth. 

• 
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ISTENCY OF $ANDON AND SOUTHLAND 

.s 

Durin"· mbcr 1951 and January and early February .1932 

ounts wer .de or the crested dogstail plants in l re feet 

or the three tr nts or each plot 1n Areas 1d 8 (S 

statist were applied to these figures 

iUnts of crested dogstail plants in the t nts of 

Sandon and Southle.nd plots in both Area.s 5 and a a.ro ~iven in 

he origin of the various samples is given in Table 4 o 

the Appendix. 

r. 

Origin 

ekly mowing Treatment 

5 

5 

8 

southl 

Sa.ndon 

outhlan 

don 

21. 39~ ± 0. 741 12. 82~ ~ 0. 49~ 

15. 601 :t 1. 23~ 10. 15x_ .:,._ o. 89~ 

• 1.5;.\ + 0 • 41,, -
• 60, j:, O. t;,;~ 

24. 66~ ±. 0.61'1< 

10. sJ~ ±. o. r;s~ 

3().03}, ± o. 87- 1.9. 431 • ~ 

\1 2!. 87~ ±0- 114 ?.62~ ~ V e 

The differonoes in average counts .for Sandon and South-

lend sub ... plots ll siro11ficant in Area. 8 in fa,vour· or Southl!JJ'ld 

~ub-plots: while in a 5 the differenoe is si.v:nificant only in 

the case cf the v.reekly- mowing treatment. Th" iber of plants 

the oou."'lts is t 

the sample.,. 

D1souss1on. 

.Sina 

oounts of Ar 

r sowin. 

~ representing the relative persisteno 

.1,u:ca. 8 was more reoently sown than Area. 5 ( th 

Table 1 were mad 

d 'those for Ar 

roxlnla.tely twenty 

tely tvrenty-seven 

th 

ths 
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.... ~ 

'ter sowing) 1 t 1 a.rlier sto.ges Soutlll -::­

s produc eater number or plants under a.ll 
' 

s ( ~ which has survived one harvest ut tho.t 

,r more 8} while the d rence maintains its sir:nit-

ioan.oe undor weel 

weekly and hay t 

owin~ conditions it tails to do so unaer 

nts. This is partly oont:irmed by counts 

Jacques in February, rch and April of 193l. a.bout f 

nthn o.fter sowin.c:t (unpublished results - see 2) ,. 

•~tistios wer,, 

given in Tabl .... · 

lied to these counts and tho average :i.'igur...,.., , 

how that weekly v,nd ekly difrerenoes 

s:tg:nific.).t'lt 1n ra.vour of Southland samples but, no s ignti'icant 

11"ference is shown in the treatments . 

~ Origin 
~ 

TABLE e!. 

kly !:lOwln 

5 Southland 102. 38~ ± 3.53' 

Sandon . 27~ :!: 5. l 

ounts Under:-

;,-weekly mowing 

t> . 20~ :t 2. 38~ 

• 'al:.)-\ :!.. 2 . 4ll 

. 
.1 treat nt. 

~5. Q7i). .:t, l . 9G~ 

23. 36~ + 2 . 014i -

It ts intended to obtain further counts i'rom Area 8 t 

see if this initinl ditferenco i vour or southlo.nd sa.mples i 

normal , and to see i.f at la.tor stages the differen nly roo.lntu,1-ns 

its s1gn1ficanoe ·under clos owing oonditions. 

If this is the normal trend it woul pear that ·for 

sheep 

rota.tiona.l 6"" 

dvantage over 

tures Southland is the better seed and that ror 
' 

(Daley) . Southland samples have an· initial 

on les, but that at later stages the two 

ro indistinmiishabl,.,. 
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There is on to believe th.et roreir;:i:n seed when t'l"n"'"''"" 

1n New Zealand F.?ives better .results tha.'l'l the local :produot. ,o-' 
tho number 01· s 

ori1dn and whil 

loyed in this trial two were 

:ve counts under weekly and _.,_ 

higher than the a.vera.g 

don samples the other was r th st plot in it 

counts and in 

othor plot 

~t,1on had mor d robust plants th 

d. This sa.m_plc was tested in duplicate 1n 

Plots 68 and 141 ·of Area 8 whil other Kentish \Pl 

.. n plot 34 of th 

Kent1sh s 

ta.ined 

or whioJ 

area ( ~enct1x, Table l) . The bctt 

dressed from perennial ryegra.ss seed a.nd co.ri-

oport1on or p e 

he plot oonto.incd conoidera.ble amounts . 

the ~lot did not reoe1ve th ount of crested dogstail seed th 

other plots received and in addit1on ·suffered this extra amount 

OmPetition. This still further oes its perto L<2.IlUU • 

_lo or Russi rillin has fd.ven vecy promisin;:: indication ut 

sown in din this tri i~ros ot it 

C No samples of Irish origin hay 

n tested, from other parts or the world. 

land. sa.:nples sown in Ai-ea 5 a.nd for whiah 
I 

iod or thirty months ar~ availv.ble show a veey 

lantn per plot with time. The first 

Tb 

,unts over 

~id fe.11 in 

unt or th1~ de by Jaoquco (unpublished results) nu-

t,woen tho J.Oth 

out one 1noh 

uent counts or 

under tho weekl:, 

ootmts ot 5th. 

16th. December 1929 when tho plants wer 

'hese counts together with 

S8..'De plots and sever~l others counted 

'ch - 5th• April 

• Tho 

de by J . 

Counts or the 27th. - ~th. June 193~ cire taken 1·rom the 

ppendix, T. • Those latter counts w 

rapid ra11 in nt,ttnbors sinoe the plot 

to indioa.t, 

v1ou3ly oounted. 

• 
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TA • 

' lot Dates ot countin 
li2.!. 

I40h. 5 - Apl. 5 Dec. 10-16 Deo. 17 ·- Joo. 6 
S2.9. llll 

l 219 95 29 
299 187 42 

3 339 136 ' 38 

26 l'/9 91 16 
27 57 22 3 
i;:!8 146 58 1B 
29 134 27 I 3 

~49 165 14 
31 140 58 , 2 ' .. 32 189 91 " 11 -
33 ... 

61 59 ' 5 
153 52 I 19 

30 ~ ·' 2 
118 77 " 19 

47 70 ,. 2 
209 62 25 -

.- A 17 279 104 2 
225 100 
242 l.23 17 -

-- -
65 - - 1 2 
66 - - l 
6'7 - - .1.6 
68 162 89 l.O 
69 229 75 12 
'10 175 70 13 l 
71 115 - u -

192 ' - 6 
264 -220 

75 - - 0 
6 - ... ~ 

77 152 - 3 
8 203 -

7S 326 - 5 
0 1~8 ... 5 -
1 217 - 9 

82 t:!23 - a 

85 - - 24 J. 
86 - - 20 
81 .... - 15 
88 

> - - 38 l - - 27 - - 46 
9J. .... - 32 0 
92 - - 27 l 

17 l 
23 



Plot -No, 

125 
126 

144 
• · l.45 

J.46 
147 
148 
149 
150 
151 
152 
l 
154 

168 

ec. 10-16 Mch. 
_929 -

l.GO 
150 

-----
---
-

162 

D 

--
----.... 

--
-
-

=-

Count1n 

ec . 17 - Jan .. o T: 
1932 -

lo 
8 

36 
20 
4'3 
:so 
27 

38 
25 

17 

2;.,, 

This table serves to show that there has been 

--
l 
J. 
0 
,l 
0 

0 
l. 

-

r-

le fa.11 in June 1932 very lev, plants rvw:r.;L~ 

d. The trend of the ·a.verage •tigures of table indicated in 

rom a hiRh initial figure t 

lo· 

hows 

thirt .ths lo.ter. This ih shows the trend of th, 

:es, in deve lopmcnt but t plot oount 

no a.ooount of indi via' 

1n tl1e different~ 

--w Zealand sampl 

)e:rsistent;__,. 

rent 

sa'llple perf·ormance or th.9.t o 

It shows, however~ that th 

der ·short mQwing conditions a.re extrer.a:l;y non-
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.. .., ... 
~-0-­
~ v') 

i-
~ ,Q 
Q:.."" 

() ,: 

!: t ,... 

: ' I l · -
At~-J1 e. 

s lots into.in their numbers better 

o~hers but nevertheless tnere been~ rapid falling of 

in a.ll th lot 

eleot1on or p. 

11 have to 

in Table 3 and this will serve to show t 

s l is goi uO boor little use . tn~ 

to individual seleotion a.nd fro few ,div,in-

ua.l Plants to build up o. persistent strain of crested dogstail. Gero,-

uoh work is undort 

rom dli"ferent 

to see 1f any o 

ew Zeala.nd su.m 

rt 

les. 

, however, it would 

world and test the 

ho rsisteno.,., 

ise to obtain 

long with looe.l 

d productivity 
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IN RELATION TO PERSISTENCY. " 

It v thou~t that if · orrelation could dir-.-

overed botwoen date of flowering and persistenoy of crested .. 
ta.11 _ uld be of t value to the seed trade in two 

wa.vs . Firs tl.1 , types r lowering a.bout a certain day were sh 

to be more persistent than others then tlowering d.9.te would a:Cford 

., ready ns identification of: the better strains. seo 

wuoerior atrai11s flowering about certain days would not suf 

cross pollination by interior plants !lowering on other decys a.nd 

enoe would r n reasonably pure. 

An end1 to detcrmin possib 

the date flowerin~ or each ho.y plot by di. 

obServat1on. of early mo,ximum flowering was taken to b 

the eu.rli December 1931 on which most of the 1 

n or the ha.~ lots of Areas 5 and 8 showed a imum developmnt, 

or anthers . ~t G not d11"t1cult to determine this date. ror 

the dif'terent lots it extend~d over riod of ten s. hi 

develo of anthers was observed about 10 a.. m. h day 

the flowers had nea. ( Appendix Table 4 for elates o -
lowering} . 

No correl~tion could be discovered between date or 

mum floweriiw: o.nd the counts in the weekly mown treatment 1n 

n-

5 or 8 nor in the lu.w sub-plots or Area. a. This result wa.s not to 

expected view of several or tho highest counting weekly 

plots being the ltitest to flower and some of the lowest oount,t 

plots flowering ear13 . 
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THE RELATIONSHIP BETWEEN GERl\!INATION OF SAMPLES 

AND THE NUMBER OF PLANTS PRESENT UNDER VEEKLY 

:Q\VING SYST .c..l_VH 

The 8 and 18-day percentage germination figur~s of the 

oomnercial samples sown have been obtained from the Government 

', 

ation Records . These figures (See Appendix, Table 4) 

have been anacysed statistically to discover ruw correlation be­

tween them and number of plants in weekly mown plots of Areas 5 

and a. Such correlations are :-

tween Final Germination and Counts 

of Area 8, • 201 + . 067 - o.nd of Ar 5, • 287 + • 051; 
. -

•. nd Between Interim Germination and Counts 

of Area a, . 181 + . 067 - and o:r Area 5, . 374 ± . 048. 

D1eoussion-

These correlation figures for Area 8 a~e not at all 

marked; but for Area 5, which is older established, the correlations 

are higher, but not significantly different from one another and 
to 

show that number of surviving plants bears a close relationship 

germination figures . 

These r1gures also serve to show that better correlation 

1X1sts between the counts of the older plot and the germination 

figures so that it appears tl'ld.t high germinatil)p seed may produce 

relatively a greater number 01' moro persistent plants tha.n lo 

rm1nat104il se-ed. It 1s hoped, a.t some future date, to obtain 

further counts from Area 8 to see 1f this tendency is normal. 

Correlations between Jaoques • counts of the plants in 

the weekl.¥ mown treatment of Area 5 

at1on perc~ntages of+ . 158 ::t . 082 

d Final and In 

and + . 268 ±, .078 

rim Germin-

re not so 

h1@1 as they are a year later. When Area 8 is older established 

it is very probable that the correlation ooefficients between 



• 

Interim and Final germination figures, on the one hand, d number < ! 
" 

f plants present under a weekly mowing system will be higher than 

the figures given above. If this is found to be so it will· b~ 
\ 

further evidence for the hypothesis that high germinating s~eci~: 
,' \' 

. \. '\ 
produces relat1ve:cy a greater number of more persistent planta: \-- " 

than lo,w germinating seed - that high germination percentage "'-:~ 

of seed is 

percentage. 

better indication of perrmncy than low germination 
...._ 



.,___ 

THE RELATION BETWEEN _ GERMINATION CAPACITY AND 

ORIGlN OF SEEP. 

... 

The germination figures of the Southland and Sanden 

samples (See Appendix Table 4) wore analysed statistically and 

the average germination figures from the two districts were found 

to be :-

southland 94. 66 :t . 3211, 

San.don 92. 636 + . 9 -
SUOh a. difference 1a not signif'ioo.nt . Had the number of Sandon 

samples been gre~ter than thi1ty-three the probable error migpt 

have been reduced somownat so that the difference might have proved 

significant . he question of the difference in the average rr 

ination capacity of the samples from tha two . districts will qe 

discussed further when dealing with sample colour. 
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UR IN R TO G 

Th e or the swnples or seed set asid 'tor $O"v-

s 

nt 

d acoord1~ to sample colour into nine grou 

the letters A - I . Tho ~roup colours ranged f'ror 

C ry aollo 

les ors 

y were 

it wast 

01' 
t.o very dark brown tmd 1.lmost black (I). N 

leotod to re cse colour ITT"OU~~ • 

don a lar~e piece or black velvet . Each s 

r.t rd colour ... , 

.d raa.ded a.coordingly. 

done in bristit difi"uaed 

ding, to ensure uniformity, was 

li.Rht, direct sunlight being avoid.od. 

Difficulty 

s 

illft proportiono. 

he sampl 

llocat 

bri 

o. eds . Thu 

nt 0 

figure of 

Resulta. 

experienced 1n nf! the darker 

t coloured ds 1n v, 

rently suoh seed ha.d n added to giv 

r t-J.P. In such cases the sam.ol 

hich it oonta.ined the largest proportion 

1s present the clangor or the ~ormination ner-

le, or of th 

olou:r group bein. 

_ ~ rmina.tion f eroent­

dified by such blending. 

The oolou or the various les a.long with 

the peroenta.r.te Rermination figures or t.he sa.."00 samples, is ~i van 

in Table 4 of tho Appendix. statistics were applied to the~ 

1gures. 

Table 4 ~ves a St.JIIUrul.ry or the average percentage 

-1nation figures for the different colour groups!~ 
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4 . 

... 

~le Percentage Germination 
Coour. 

Interim Final 

A 73. 43\ i 2 . 84~ 91. 90~~ + 1 . 03, -
B 89. 16~ + . 77 ~\ 96. 23\ + • 33l\ - -
C 91. B70.~ + . 80~~ 96. 45~ + . 29~ - -
D 88 . 3 + . 91\~ 94. 6G~ + . 5lt$ - -
E 88 . 23~~ + . 95~\ 95. 08t\~ + • 57~\1 - -". F 88. l6~ + l . 27~ 95. 63 + • 55!\9 - -• 
G 79 . 2 :!: 3. 38~ 90 . 94 -+ l . 70~ -
H 80. 3 ±. 3. 21~ 90. 00 + l . 65~ -•• 
I 73. 63 + - 3.3,, 8B. 18 + · 3 . oo.-. 

The average final germination figures of colours B to .F 

e not sign1fioantly different from one another. This shows that 

similar germination capacity extends over a considerable range of 

sample colour exoluding the palest $a.mples and the darkest samples 

respectively. 

[n the average Interim germination figures while a 

difference only just stgnificant is sho,vn between groups C and D 

and C and E none is shown between C and F so that the same ran~e 

Crom n to F may be regarded as of similar 8-d~ germination capac­

ity. 

Figur shows in graphical form the average germination 

figures for the different colour groups and shows how the 8-day and 

18- do.y peroontages run roughly parallel to ond another. s uoh 

-ra.ph was prepared U6ing the me ,verage germination figures of 

Tttble 4 and w1 thout their probable errors ;-
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Table 5 gives the total number or samples in tho nine-, 

colour groups . It will be seen that approximately ?5~ are con­

tained within the range of B to F. Figure 4 shows this trend 

J;>hioally. Both Table 5 and Figure 4 show a large number of 

pale samples 

groups . 

A 
B 
C 
D 
E 
F 
G 
H 
I 

Sampl 

d a lesser number of samples in the darker 

• 

Number of S®l~les . 

31 
105 

31 
22 
19 
13 

9 
11 
11 

rmina.tion peroento.ge figures and sampl 

oolours were analysed to disoover any correlation between tho 

Absence of correlation ( .oas ± • 045) was found between inter 

ermination peroo.nto.ge and seed colour; but a fair correlation 

( . 329 ± -~040) was discovered between final germination percent-

age and seed colour. Such a oorrelo.t1on figure shows that there 

is a relation betvreen final germination percentage o.nd sample 

colour and that the relation is quite significant. 
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Discussion. 

Tho difference in germination capacities of different' 

colour groups readily be explained on a mturity basis . (See 

Jaoq_uos and Corkill : New Zealand Journal of Soienoe d Technology 

Volume 13, page 224} . In the groups of colour A containing th 

palest sumples there 1s little doubt but that the oa.mples wer, 

harvested in an irrmature condition. They were not given the 

opportunity to attain a higher degree of vitality whioh would 

have been imparted by better maturity and whioh would have result~ 

, . ed in a deeper sample colour. Hence their vitality and germination 

capacity are low. The darkest samples , on the other h..'Uld• wer 
. 

probably over- mature . Aooording to Jacques and Corkill as colour 

of seed deepens so also does the maturity and that ooinoident with 

this there is outer vitality and better germination. Their 

work also shows that in some oases a fall in vitality and germin• 

tion occurs after a certain degree of maturity has been attained. 

The work, here described, employs sample colour instead 

of individual eood oolour and indicates that there 1a a consider­

,ble rnnge of sample colour, that rrom oolours B to F, over which 
~,-puit-:J 

vital1ty and germination11are at a. mucimum. The palest samples ar 

obviously immature while the depression 1n tion capacity 

of the darker SL¼,mples is muoh greater than that shovm by Jacques 

and Corkill•$ f1gqres so that faotoro other than loss of vitality 

due to over-nnturity rwst be involve such undoubtedly is heat-

ing duo to bad harvesting or storage conditions . 

Assuming the average Interim germination figure of 

group ofi samples to be a. measure of the average energy of germin-

tion of that group we see from Figure 3 that in the group of 

samples of colou~ A this germination figure is low compared with 

that of the colours B to F; and that tho differonoe between the 

8-da3 and is-day figures for this group 1s 

the groups B to F, Hence we can definitely conclude that the 

pale samples of oolour A while signifioantly lower in sur-)rd ger. 

ination oapao1ty t~an samples of colours B to Fare also lower 
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in a.ver-J.ge vitality. 

final ~ermination s of ·the colour~ 

G and Hare tioal1Y identical with tho.tor th les of 

colour A. The av inter nation fi~r 

colours G and H just, fe.11 to be significsntly hip;ner than that 

f th 

~rrer 

les 

these figures 

colour A. Fi would indicate that th 

It is th ,rot>a.ble errors 

robably to the small number of samples in th 

~ups- and not a high standard deviation whioh makes ·thes 

fiaures not si ioa.ntly different. In view of th 

probable errors a.nd the appearance of the graph and the tact tho.t 

the figures only just failed to bo sign1£1oant we might, with 

serve , say that sa..'1lJ.)les of colour G and H shov, area.ter vita.lit 

or ~ tion th~ t· 

.d henoe are superior to it. 

les of colour I 

:verage tplcs of colour 

1ni'er1or to those of oolour 

8-da_V germination capacity and approximatel ua..1. to it 

_ !nation peroento.ge. Henoe..- these darkest ooloured ~ 

the poorest or all. 

Jacques and Corkill conolu_, tucy of indivi 

ua.l o that the colour .t 

t is reached after whioh in most s seed until 

there is li rease \"lhich be due directly or indirect 

to loss or moisture. This ~o.11 in soed weight 1 

for a loss or vita.lity and a lowered ity. 

rk colour bo im~rt result of heating in th 

se.ok, stripped $CCd, from its method of harvesting and dryin 

bags strung ovor o. fo.noe, being very liable to be de.maged 1n this 

respect unles~ ~pcci~l precautions are taken to ensure that it 

dries rapidly and uniformly. &td harvest copditions ma.v lead to 

the same result . Ttms any aumple that is over-ms.ture and h:l.s .lost 

igbt and vito.lity through being over-ripe, or anv sample that 

has <la.rkened through being badly harvested or stored and ha~ 
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heo.ted, should naturally have its germination oapacity reduoed. 

11 wond~r then that the average germination oa.paoities of' thi 

samples in the three darkest colour groups (G. H. u.nd I . ) show a 

falling off when compared with those of na.tu~e well-harveoted 

swnples. 

• 
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SEED COIDUR IN RELATION TO ORIGIN s. 

Results. 

Seed colour and ori 

Appendix, Table 4. 

of samples are hiven in th 

.... 

No sign11·ioo.nt difference in colour is indicated bet woe· 

uthland and Sandon ,samples although on the average Sa.ndon l r 

deeper coloured tha.n the southland samples . The a.vera.ge colours o.:re :-

Sandon C + . 878 . 261 

outhla.nd C + . 114 + . 096 -
This W1doubtedly shows better mturity of' the SW'ldon 

samples and wer t the number of availabl don Se..1lples so restrict 

ed the difference might huve been significa.nv. 

Table G s;tivos the number of saamles in the nine coJ.ou 

·oups ror don and southland. The trend of the figures is shown 

ra.phicalJ.¥ in Fi 

A 
B 
C 
D 
E 
F 
G 
H 
I 

blour 

• < 
1rABLE (., •~. 

Number of _ ~les 

Sa.ndon 

8 
8 
7 
2 
5 
3 
3 
3 
2 

/ 
2 
95 
2J. 
19 

.3 
8 
4 
0 
9 



i 
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Such figures a.s · those of Table 6 and suoh a graph as that 

or Figure 5 show that in Southland SJ:J,~les there are a. large numocr 

of pale -coloured sampl es while the Sandon figures show no suah 

alt but a. more evon trend from pa.le to do.rk aa.mple colour. 

Since tl1ere are only forty- one Sanden samples and two 

hundred Sotithla.nd samples in Table 6 Figure 6 was prepared • Thi 

sa.ndon ourve 1s one. soale five times tha.t of the southland ourvt: . 

The two ourves nov1 show the proportions or colours in the two 

dlstriots . This figure olearl.Y' shows that sa.ndon seed is the dark-

r coloured seed and that southland ha.s a large proportion of 

pale samples. 
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Discussion. 

The differenoe 1n sample colour of the two districts 

suggests di •
0 in the harvestin~ practices . According to 

sta.pledon (Journal of the Ministry or Agriculture . Volume 43 p 

16) in the uthland district the bright yellow colour 1s out-

~ome of too early cutting and of premature ripening in the stook 

which is much HJ'D'"T'A,va.ted by dry conditions at harvesting time. In 

sandon, aooordil o this authority, the orop is not harvested Do 

early so that the seed takes on a deeper colour. SUoh figures as 

these presented above boar out stapledon•s conolusion that Sandon 

seed is better matured than Southland seed. 
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~(:"(' 2 -ne~ I (; se. o. -,,,g l-hi,r "" "'' € IIF Of f Jie.. $.i71d O 77 So2. 1r1{/ fl. .5' 
StPa,ngo it. soeme that 1B lfi.&w of t.M SlndGn sa.mp~o ' 

1:/r:J171_9 de-,,-Ker t7t ~ 0 7 0 (/4,,r l-"h.ci-n /-11e. .So"- l-h1~nd i;,-i-mJ'..leS' t'he ~,4e-riif'e... 
being darlcer in oolour tha.B tho Southland samples tho ave roge ·, 
~ .. rh1a-na ~"r-r111-n~C>10-,, ~~a..»r'<2 tho"7el {;le., fa>-r;-r /·1,<c 77 f'tre. .S-zna'o··r,"' 
Southland g0rm1mt1on :figure 5hould be lar r tl:lan the ~andon ' 
i't ,n~e. lf- w,?7 he. ,-te71re-m JJa-r~, no,;e,,,,., t1·1t2t- t·n ·s dcfT'e,·-c.--r,e...e.... 

vt/ots "T'lof S'l.-n if,<! ii n r. 
was no~ s gsifiQe,r-.,,t. 

.. 

The reason no doubt is that the samples of colour B 

have a high average germination oapaoity and one significantly 

higher than those of colours G. H. and I. (See Table 5) . This 

high proportion of samples of colour Band the low proportion 

of the darker groups give the 

.verage figure. 

..,>- Jr/ 
oµ~r'/ 

uthla.nd samples the higher 

~ 

-= 
\ 
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SEED COIOUR IN RELATION TO HARVESTING PRACTICES , 
., 

The methods of ha.rvesting crested dogstail seed in New 

Zealand result in diffe~ences in oolour of samples. These methods 

a.re three in number. Firstly, seed may be stripped from per­

nnnent pasture. A machine known as a stripper separates the seed 

from the standing inflorescenQes as it, moves over tho field. 

seoondzy-, o~ested de>g~ta.il niS3 be grown along with pereMiaJ. rye-

ss and a double crop of seed taken! Thirdly, speoial ley? of 

crested dogstail Il1a3 be grown and harvested with a sel:f" ... binder. 

Under favourable oonditions it remains about three weeks 1n stook 

and is thrashed from the stook. stacking is not practised unless 

unavoidable . A brief disc~ssion of these three methogs will show 

how different harvesting practices m:zy result in samples of differ­

ent colour. 

Stripping Qf seed is praot1..sed in, both sandon and south­

land. For the seed to separ-Qte from the inflorescence readily it 

nust be more mature than when harves.ted and threshed as is normally 
' 

done . such additional Illiturity results 1n a darker sample oolour. 

T'ne see.d when stripped is oolleoted into sacks and later is strung 

over fences in half-saoks to dry. 'J;'his gives it ample opp9rtunity 

to heat somewhat and such is reputed to ~rken tho samples still 

further. 

Crested dogstail grown ~long with perennial ryegrass 

maltes possible the production of a double seed crop! The ryegrasa 

seed, however, ripens before that of the crested dogstail and as it 

is usually the morQ iplporta.nt crop, is tiarvested when ready so that 

the crested dogstuil seed is harvested in a.n illlllature condition. 

Tho resulting sample will be pa.le in oolour and of low germination 

ca.pao1ty and vitality~ 

The special orop of crested dogst~il pl~nts grovm for 
~ 

seed is harvested at varying stages of maturity so that the samples 

range from pale to fairly dark oolour. If weather conditions at 



• 

harvesting time do not produoe a rapid drying in the stook th- " 

samples will darken still further due to oontinued development 

MO. possibly hee.t1ng. Under good drying oond1t1ons they w1ll dry' 

fairly rapidly a.'l'ld the seed colour will not darken appreciably. 

With this brief outline of the methods of seed production 

we are in a position to compare the seed colours of seed produced 

under different harvesting conditions. The faots presented abov 

strongly suggest that the stripped seed will be of the d3.rkost 

colour, that seed grown and harvested with ryegrass will be the 

p~lest in colour. and that that harvested as a special crop will 

be of intermediate yet variable oolour. This latter seed probably 

will not include tho palest and the darkest samples - those of 

poorest germination capa.c1ty a.nd lowest vitality. It' such is the 

oase it seems justifiable to conclude that the pr~ctices or strippin. 

seed and of harvesting seed along with perennial ryegrass, are 

detrimental to tho quality of the seed. If these two methods of 

harvesting seed aro to remain in use they should be so modified that 

extreme sample oolours are avoided. 

This theory oan not be proved by figures . It is not 

possible to separate the samples into three groups according to the 

methods of harvesting for data relative to the harvesting practices 

re not available . An attempt was made to do this at the same ti 

as the samples were graded aooording to colour, It was discont1nuoq 

however as no clear out distinction was shown between samples harves 

f ed by the different methods . , Thts stripped seed was assumed to be 

dark seed which might also contain pale. coloured seed added to give 

it a bright appearance. It was impossible to make a complete 

separation it was not known how pale stripped seed might bQ. 

Similarly_ seed grown with perennial ryegrass was assumed to b 

pa.le coloured with frequently ryegrass seeds present . but there 

was nothing to indicate how dark a sample might be and yet still 

be grown with perennial ryegrass . No distinguishing criterion was 

~ailable for seed threshed from the stook. Thus as the samples 
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range from pale OQlour to dark colour without any marked differ• 

noes aooording to the method of harvesting mere observation 

could not give a complete and aoourate separation. 

,... 

' 



•• 1 range from pa.le colour to dark colour without any marked diffoa;>-

noes aooordinr.,: to the thod of harvesting mere observation 

oould not give a complete and accurate separation. 

y 

,"> 
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TO ND PRO 

In order to rtain the ability oft.he difrerent 

colour groups to withstand prolonged storage forty- three samol 

( 

roupings 

tested ror rt.e tion in 

;ppendix, ·1· ) . The two sets or average peroent 

igurcs or the colour groups or these :f orty-thr1 

e set out in Table 7. Fi 7 shows these .a,v&• 

1ro.ires in ,phio form. 

7. 

y OF 

1929 193' -
Interim Final Interim final 

A 77.2 ± 3. ~?t 86. 2 ±, 4. 35' 56. 0 + 2. 42~ 62. 4 + .. rr·~ - - e:.. . , I,,) 

B 92.6 + l.. 5~~ 96. 2 + .. 904.~ 68. 0 :!:, 2. 50~ 74. 4 + l . 99'1 - - -
C 90. 0 + 2. 27~ 97. 0 + . 73l\~ 71. 2 ± 3. 73~ ; 6. 2 + 2 .. 49\, - - -
D 86. 12~ ± l . 42~ 93. 25 .±. 2. 49~ 62. 62\) :t_ 3 . 02~ :,,0 . 2 :t 3 . 33l\ 

89. 5 ± L , 5.•~ 95. 875 ± 1 . 01t\_ 65. 62&_ i 4. 21~ 72. 75 :!: 3. P~~ 

65. 7 + 3 - 68~ 84. 0 i 3. 61~ 58. 3 ± 8. 91~ 66. 0 + a. GO\ -- . . -
G ,ai. 1 + 2 . 'i'01) 90. 3 :! l . 95~ 50 , 83\;t 4. 49~ 59. 3 ±. 4 . ,55~ -
H 60. 0 + 6. ·011 73. 77 + 8.21~ 30. 3 + 0 . 03 35 .. 0 .A- 9 (,:-, ~ 

'·· • ..J - - - -
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DISCUSSION. 

such 

,q4-=t.l 1 1 

.. 

lead one to assume that for the two 

18-day germination percentage lines the trend 1s similar from 

groups A to E. ~hat in these groups the fall in germination per-
. ' 

oentage for the three years has been approxiaately simil~r 1f.\. 
\ J_ \ 

.ount being r rom 20 - 2~. s..ich a depression of germinajtio:g per-
1 l 
~ . 

oentage is more serious in the low germinating group A tt_'.i~ :f.n. 
:, ·1 \ ,· _· \. 

the four remaining higher germinating groups . The diffe:i;onco · of 
18~ for group F might indicate that· this group IM.intains \its 

germination o ,oity better than the prov1ous groups . ' ~tit as th 

,VC 1929 fi o ,of the few samples tested is low ~;or group F. 
I 



. 
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.. 
(See Table 4) the 18~ fall in germination must be regarded n~ 

fa.irly heavy. If the germination figure had been normal for th 

group such a depression of ge~ina.tion in three years would be o 

iesa oonsequeno~. 

The Interim germination percentage lines show 

similar trend to thoat, of the l8- d03 t•igures with the difference 

that the 1929 average figure for Group Fis very low compared 

with what it 1s for the whole group. 

From the few figures available the conclusion may be 

dra.wn that the colour groups 01' high average germination capacity 

maintain the ger..nination percentages better tha.n those of poorer 

germination capacity. 
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s ND CONCLUSIONS. 

.. 

The position o:f crested dogsta1l as a pasture grass ts 

outlined and its better qualities are shown to be closely realted 

to permanency. 

The lawnmower treatments while not truly representative 

of grazing oonditions give crested dogatail plants varying amounts 

of competition and under these treatments the more persistent 

plants survivo. 

Southland samples are shown to be superior to Sandon 

samples in number of plants per l¼ square feet area. $\loh 

differenoe in tho early stages is significant under different 

mowing treatments but at·lator stages is significant only under 

constant short-mowing treatment . 

Evidence is submitted which indicates that foreign 

samples are more persistent than New Zealand samples . The method 

of growing New Zealand seed leads to the production of a short~ 

lived type . Figures are presented which show a vecy rapid fall 

in number of plants over a period of thirty months . 

No relation is shown between early max1ll1.llll flowering 

date and number of piants in the plota. 

A fair correlation is shown between germination per­

centages (8 and lB-dcy) and number of plants in closely mown plots . 

The correlation between the counts of the 8-dey germination per­

centage figure is higher but not signif1oantly different from 

that of the 18-d.DQ figure. The higher correlation between 

:ermina.tion percents.~ and number of plants in the older Area. in­

dioates that higher germinating seed produoes relatively a 

reater number of more persistent plants than low germino.tin1 

ed • 
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:1gnifica.ntly similu.r u.ver, 
~ 

ger.nination capacity 

is shown over J. r.:i..nf-:e of tiv oups excludin 

the pa.lest 

spectively. I t1on Jaoctue 

three darkest groups rA­

.d Corkill•s conclusion, 

fr ,,ork on 1· 

a.tion capacity due to 

tion oapn.city due to ov, 

partly applicablo t 

the germination 

llit1g off th 

eeds, that p~le seed low germir1-

.d dark seed a low germin­

s found to be only 

lour. · It 1s shown that 

rlter samples sho· 

d Corkill •s work indicates so that 

heati~.g due to 

very consider, 

Inter 

lul;rve~t, and stor conditions has pleyed 

t . 

ina.tion figure is ns d to 

a.sure or seed vitality or energy of gerrnina.tion. Similar 

high vitality is shown over the same range of oolour a.s thi 

hiah l8-da3 gormin~tion oap9.city and lower vitality is shown in 

the poo s 

nll.!L:It.Ution oa.pao1 ty of Southland seed is hlgher 

than that of the ~ndon seed although the average colour of 

outhl seed. Neither 

., 

th 

d ii.> 

dii'f er"""'"'.n.,. s1gnif'1oa.l"lt• There is a higher proportion 

germimtion capacity, and 

rm1nating samples in 
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oolour number or p.La.nts in the plots. However itho relat 

between seed colour and ttorJli.nation twe 
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..... 

~rminat1on capacity ond number of plants, is suoh that there .. 

·1 will be a., relation between seed colour and number of plants, al­

. though the correlation figure did not show it. 

A brie:t: soussion of the harvesting methods is given 

and tho conclusion .drawn that the praot1oes of stripping seed, 

o.nd of growing crested dogsta11 with perennial ryegrass and 

harvesting the two seed crops together, are detrimental to th 

quality of the seed. If these two methods of harvesting seed 

arc to remain in use they should be so modified that extrem 

sample colours are avoided; A number of samples representative 

,f the colour groups were retested for germination after thre 

years . The colour groups of high average germination capacity 
betCe-,- H1an 7"w pe-r-rr, 1-n'l!tl"iT1f? p-,.""1>~. 

maintain their germination oapacitY,.• The trend for the average 

figures of the sa,.;-nples in the different ~olour groups is rough 

parallel for the two testings the atest fall in germination 

taking plu.oe in the second darltest group, none of t he samples 

in the darkest group being retested. 
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TABLE 1. 

Counts made or orested dogstail plants in l¼ square feet of' the weekly 

mowing, 3-week].y mowing and weekly mowing with lla3 treatments of' the p 

of Areas 5 and 8 in th riod between tho 4th December 1931 and the 5 . 
February 1932 • 

Ar 5. 

+:I r:t ~ +> ..., 
~ ;? +> 

~ s.:: c ,-4 i;.::: 
~ Cl) .!4 ;r ::t .!4 Q) i:.. ~ ~ 

,!:cl ::t ~ ..'l4 (I) ~ 

i s Q) (l) a Q) (I) (!) Cl) a Q) 

~ 
(1) ,!:cl ..'l4 Q) 

~ j I ~ 
Q) ~ ~ (I) 1d ! $.! (!) (I.) ff f (l) (1) ~ f ' Q) Cl) Cl) Cl> Cl) C) (I) 

~ ti) f::: £= tC) J-f z ~ tC) i;: ~ tC) i:.. 

+> 
..., ..., ..., +> 

~ i ~ § 
..., ..., 

~ ~ ~ i 
..., 

0 ~ i 0 0 i i 0 
,-f 

~ E! ~ ~ 0 ,-4 
J'.1-t :x: ~ ~ :5 ::za ~ ~ == p,. 

l 5 11 29 23 9 l 43 85 Q 10 24 21 15 3 127 
2 18 29 42 30 21 4 44 86 3 11 20 31 21 4 128 
3 J.7 36 38 17 18 0 45 87 3 26 15 40 36 3 129 
4 6 14 25 43 17 6 46 88 4 22 38 33 l4 0 130 
5 11 9 27• 24 J.3 0 47 89 10 26 27 34 5 6 131 
6 3 29 19 13 13 3 48 90 5 20 46 25 8 2 132 
7: 3 4 16 17 10 0 49 • 91·· 8 23 32 36 3 5 l 
8 l 23 19 23 8 l 50 92 8 10 27 39 5 2 13 

2 J_3 15 17 5 0 bl 93 7 11 17 20 8 2 135 
10 5 20 37 34 9 5 52 94 5 17 23 35 5 2 136 
11 2 6 9 6 4 2 53 95 2 10 19 56 7 7 137 
12 4 16 28 35 18 2 54 96 3 9 17 27 5 5 138 
13 0 3 8 27 15 l 55 97 0 10 33 43 21 9 139 
14' 4 10 27 46 22 10 5:6 98 2 18 15 34 17 7 140 
15 2 15 29 32 12 6 57 99 · 0 11 33 42 14 5 141 
16 0 16 21 11 22 4 58 100 2 J.O 38 46 13 13 142 
17 l 12 12 l.9 17 9 59 101 l 6 24 39 7 5 143 
18 6 14 32 24 23 2 00 102 l 8 34 36 26 3 14 
19 2 10 6 17 12 2 61 10.3 2 11 21 20 9 10 145 
20· 6 6 32 13 20 3 62 104 0 3 11 43 19 17 146 
21 0 6 25 5 18 0 03 105 3 3 15 , ro 26 44 147 
22 0 6 14 9 4 1 64 106 1 1 3 27 23 53 148 
23 1 2 9 7 3 1 65 107 0 3 4 36 i5 30 149 
24 l 8 18 6 14 l 66 108 6 3 8 20. 39 . 10 100 
25 0 2 ll 16 7 , 1 67 109 l 9 9 38 36 8 · 151 
26 0 2 16 10 6 0 68 110 2 0 18 25 15 8 152 
27 0 0 3 l2 2 0 G9 111 0 4 9 43 6 3 153 

.28 l 4 . l2 13 3 l. 70 112 0 3 5 17 l 5 154 
9 0 10 3 11 10 4 71 113 0 2 8 25 6 l 155 

1 lO l.4 8 7 0 72 114 0 ~ 7 27 11 l 156 
2 4 5 2 26 0 73 115 l 14 10 23 4 5 157 
0 2 ll 7 30 4 74 116 4 12 15 22 6 2 158 
0 3 4 0 16 ll 75 117 1 22 5 22 11 3 159 
0 2 9 3 2 3 76 118 20 23 10 43 5 7 160 
1 5 0 3 6 0 77 119 6 8 14 34 ' 7 8 161 
0 15 19 4 3 0 78 120 0 2 12 46 4 7 162 
0 • 'l 2 5 11 0 79 121 l 13 7 J.9 12 6 163 
0 22 l<J 5 7 2 00 122 0 8 16 20 11 7 16 
2 12 24 9 17 0 81 123 0 10 20 28 20 6 165 
2 12 25 3 7 0 82 124 4 29 22 16 17 3 166 
l. l7 9 5 10 1 83 1.35 2 14 ].5 1e 25 0 167 
l 7 10 4 16 0 84 126 6 28 8 22 7 l 168 



AREA a. 

TABLE 1. (Continued). -
~ !:I ~ ::I ..., ~ ~ +> ,.:, ~ ~ ,.:, 

i:: (I) (I) C: • • C: Cl) i::: • • ~ ~ (. (l) ~ ~ o.> (l) ~ ~ Q) Cl) ,:r :-t Q) ~ Cl) e s: ;; s (l) V 8 s; ~ (I) 

N ~ ~ ~ +:> 1 i ~ ~ ~ 
..., 

~ t<) Q) (I) I m • (l) Q) ' cl 

2! Q) (I) o.> ::s Cl) 
~ 

(!) (!) 

z t s= ~ t<) ~ ~ z ~ ~ == 
t<) J,f ..., +> ..., ..., ..., 

i i::: ~ ~ 
..., ..., i I I i 

..., 
0 ~ ~ i 0 0 ~ ~ 0 
,-f 

I ~ 

0 ~ 
,-f r-f j ~ 

,-f 

P-t ::r: :": ti.. ,:i.. . ::r: ::c: P-t 

l 13 11 23 28 34 18 39 77 18 33 26 20 16 6 lll 
2 ll 25 31 16 25 .20 40 78 16 40 29 20 33 7 lll 
3 7 18 11 22 25 28 41 79 12 35 26 23 50 3 11 

21 28 9 21 22 7 42 80 3 14 6 22 . 45 8 111 
5 2l. 30 42 22 21 20 43 8J. l0 29 13 19 26 5 
6 18 20 32 24 40 20 44 82 17 18 16 19 29 16 
7 14 10 27 27 30 15 45 83 6 12 9 23 46 13 11 
8 27 32 18 19 29 8 46 84 7 19 18 24 55 15 l 
9 14 19 12 25 28 31 47 85 7 19 13 13 ,34 ia .. 

10 17 26 28 25 26 25 48 86 32 ~ 9 37 31 ..s7 28 11 ll 20 15 a) o4 20 21 49 87 45 46 35 9 28 lO l 
12 35 45 18 50 48 10 50 88 41 57 80 20 37 10 l 
13 48 25 47 18 20 ll 51 89 31 18 24 27 27 ll 
14 25 41 o5 22 41 26 52 90 45 35 34 24 27 aa 
15 18 43 23 43 41 40 53 91 36 42 22 27 34 22 
16 l.O 00 10 42 29 38 54 92 53 39 a) 24 45 8 
17 19 29 17 27 28 26 55 93 53 47 &) 29 35 27 
18 ll 40 17 31 28 42 56 94 19 31 21 33 59 2~ 
19 26 48 32 25 28 14 57 95 25 :34 15 24 73 33 
20 28 37 37 49 ".57 29 58 96 23 23 18 16 64 49 11 
21 7 28 25 32 44 9 59 97 29 16 15 14 39 17 l 
22 3 2·3 20 19 28 22 60 98 12 18 16 29 46 9 

10 20 36 30 23 25 61 99 30 21 24 14 21 11. 1131 
7 9 22 25 55 39 62 100 25 33 23 25 47 9 

25 9 17 20 30 47 31 63 101 30 28 34 25 39 21 11 
26 3 17 8 38 50 38 64 102 33 30 36 25 17 48 
27 5 26 ll 50 63 20 65 103 2l 29 42 6~ 70 47 
28 8 14 26 21 29 34 66 104 17 l9 21 38 67 40 
29 15 24 18 14 19 3 67 105 17 20 17 18 69 29 

0 10 22 17 8 22 3 GO 106 l2 21 18 6 23 10 
31. 6 16 14 8 23 lO 69 107 36 15 33 8 24 6 
32 lO 22 27 15 24 5 70 108 10 17 26 5 13 7 
33 10 43 36 20 36 2 71 109 18 9 17 l3 3 3 14 
34 8 57 36- 18 35 8 72 110 37 8 19 ll 30 11 11 
35 l 26 12 36 20 4 73 lll 19 20 - 21 5 

G 5 28 32 31 25 17 74 112 18 22 25 10 I 4l 129 11 7 8 27 20 22 3 6 75 lJ.3 22 22 26 21 23 zg 15I 
38 9 49 50 &) l.3 6 76 114 6 15 15. 13 l9 30 151 
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~ 

f:,t ; (l) 
,Q ..., 
~ 

cd 

~ 
+) ..., 

0 ~ .-t 
• ! a,. ::c: 

1 50 
2 66 
3 65 

23 
5 40 
6 36 
7 49 
8 58 
9 20 

10 46 
11 46 
12 30 
13 l7 
14 55 
15 18 
16 46 
1.7 41 
18 40 
19 26 
20 26 
21 9 
22 13 

3 9 
24 4 
85 ' 8 
26 5 
27 13 
28 2 
29 l 
30 2 
31 a 
32 2 

3 7 
0 
5 
8 
9 

19 
8 
2 
1 
9 

=-

TABLE 8_. 

Counts made by Jaaquos of' the crested dogstail plants in 1¼ squa 
; 

feet of the three treatments of some of' the plots or Area 5 duri 

~ ~ 
~ ;:/ 0 ~ ~ 

(I.) 
(I) ~ 
~ Q) 

~ (l.) 
(l) a: 

I Q) (I) • t(') t(') 

§ i 
.2 ~ ,tt~ 

i ~ 
.Q .g 

5 95 104 43 
48 187 100 65 
34 136 .123 55 
16 136 143 55 
30 143 175 42 
55 122 88 20 
18 5 96 32 
36 12G 89 38 
20 123 121 13 
53 126 l.23 27 
?3 12 63 14 
39 lJ.3 93 36 

6 3~ 117 32 
l4 130 96 58 
35 lOo 149 44 
54 159 106 65 
24 82 89 40 
47 ~9 107 56 

158 39 
22 132 128 77 
13 99 103 01 
11 77 9 23 

4 7f.t 42 8 
8 154 52 36 
9 50 66 23 
6 91 89 l 
3 22 75 ~ 
6 58 ?O. 18 
6 27 .... ~3 
7 166 - 20 
4 58 - 58 
7 91 - 58 
p 56 - 12 
6 69 - 15 

10 59 - -
42 52 • -6 9 .. ~ 

31 77 ~ -
20 70 - "'." 

31 62 - -
45 82 ... 

7 50 ... 

i) 
'.I( 

-Y· 
y 

the, period February - April 1931. 

..., 
s::: 

J ~ ;? (I) 

~ 
.!-1 

d · (1) 

f. (l) 
z ~ 

E--1 
+J i l 0 
,-4 0 
ti. ~ 

21 
13 
26 45 
15 .46 
43 47 
27 48 
24 49 
21 50 
35 51 
43 52 
25 5 
21 5 
19 55 
33 56 
22 57 
54 58 
27 59 
47 60 - - - 163 
26 61 .. - .... 102 
32 62 ... - - - 116 
28 6 - - - -
15 6 • - - -

6 66 - ... .... -i1 · 66 .,. .,.. ... - 87 
15. :67 - - - - 80 
·is 68 - - - 67 
16 69 - ..,. - 72 
16 70 ... ... .. - 79 
12 71 - - - - 128 

5 72 - - - -
24 7 
82 'l 

127 75 
36 76 

1 77 
~ 78 
5 79 
6 80 
0 81 

12 02 
30 8 
z-;; 8 

::I 
~ 
(I.) 
(l.) 

if 
t<') 

§ 
b 
~ 

64 
40 
54 
---
83 
97 
17 
15 

9 
:36 .. 

~ ; 
~ 
(I} 

S:.. ..., 

t 

8 
21 
40 

.... 
--

53 
I 53 
24 
17 
10 
15 ... 

., 

H 
C) 
..0 

~ 
..., 
0 

A! 

144 
145 
146 

-
150 
15 
152 
15 
15 
).55 
156 
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counts ma.de of several of the Plots of Area 5 during the period 27th 

- ~th June, 1932. 

~ +> 
,-f s:: 

~ >., ~ ~ Cl) .... (!} 
J:l ~ (l) +> 
§ Cl) s: d 

(!) t Cl) 
CC) ~ 

+> 
+) i ~ 0 I P:! 0 

::ii ~ 

1 - - - - -- -
2 - - - - - -
3 - - - - - -
4 - - .... - - .;.. 

5 - - - - - -
6 - - - - - ... 
7 - - - - - -
8 - - - - - ... 
9 - - - - - ... 

10 - - - - - - I' ~ 

11 ~ .. - .... - - , 

1.2 - - - - - -
l - - - - - -
l~ .. - - - - - -
1.5 ... - .. - - ... 
16 - - - - - -17 - - - - - ·-is - - - - .... ... 
l.9 .. - - - - -
20 - - ... - ... -
21 ... - - - - -
22 ... - - ,.. 

V - ~ 

23 - - ... e - ... 
2 - - - l - -
25 
2e 

- - ... l - -
2 

·> - .;,. - .., ... 
27 - - . - 3 .l .. 
28 "!!' - .... l l -··29 - - ... - - -
30 "'!" - - - .,.' -
31 - - - - - -
32 - - - 1. l 0 ,_j 

... - - 0 1 O · • - - - 0 l 0 ,..,. - - - ... - - - 4 - - ... ... ... - ~ 

- - - - • - -- - - - - - ... - - - - - -- - .. - ... -. 
- .. - - - -... ""'! - - - ... 

... :i! 
r- .t. I 

,;~. 

l'-t 
Cl) 

~ z 
..t,,) 
0 

,-f 
p.. 

43 
44 

5 
46 
47 
.1.8 

9 
DO 
51 
52 
5 
54 
5 
56 
r-· 0 
58 
59 
60 
61 
6 

64 
65 
66 
67 
68 
69 
70 
'71 
72 
73 
7 
7 
76 
77 
78 
7 
00 
8l 
a 

~ 
Cl) 

~ z 
~ 
0 
i-t 
p. 

85 
BG 
87 
88 
89 

0 
91 
92 
93 
94 
9 

6 
97 
98 
99 

1.00 
101 
102 
103 
104 
1.05 
106 
107 
108 
109 
110 
111 
112 
113 
11 
115 
116 
117 
118 
119 
120 
121 
122 
12 
124 
125 
126 

+> :t s:: 
Cl) ~ s a> 
+> Cl) 
aS 

' Cl) 
~ CC) 
+) 

i t? 0 
::c: ~ 

0 0 
0 0 
1 2 
2 G 
0 3 
2 5 
l 1 
0 0 
0 0 
I- ~ - .. 
- -- -... -- -- -... -- -.. -- -

' - ... 
- -- .. 
.... -- -- -- -- ~ 

- -•; - .... 
- -' - -- -- -- -- -- -- -- -- -- -~· -

~ ~ 
:;-J ~ 

Q) Cl) 
(1) Q) 

~ ~ 

i i 
~ ~ 

l -
2 -
1 ... 
l -
5 -
4 -o· ~ 

1 -
l -/J -.. -... -..... ... - -- -.. -- -- l 
- l -· 0 
- l 
~ 0 - 3 - 0 - 0 - l - 3 - 5 - 1 _ 

- -- ~ · 

- -· - .. ... -- -.. -- -... ·-- -- -.. -
'!""" -

I I 

:.r 
~ 
Cl) 
Cl) 

' CC) 

~-
0 
~ 

--------.. 
--------
0 
0 
2 
6 
4 
5 
4 
5 
3 
0 
0 ----
~ 

---... 
... 
---... 

+> s:: 
Cl) 

a 
+> 
d 
(I) 

l'-t ..., 

:I: 

-------.. 
~ ... 
-
~ 

----.. 
l 
0 
8 

20 
62 
20 

l 
2 
l 
0 
0 ---------... ---
~ 

.. 

127 
128 
129 
130 
131 
132 
1.36 
1 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
15 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
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TABLE ·4 . 

Plot number, seed origin. rmino.tion peroentage figures, seed sampl 

oolour, and date of early mo.ximum flowering of the different samples 

sown in Areas 5 and a. ~ 

The blanks in the origin coluon represent 

miscellaneous oommeroia:t and experimental samole,H 

Area ..,. --
Plot Or1£W! Interim Peroent~e Colour Maximum flowc~ 
No. Peroontu.te fiml gr9u121ng. ing date or DS 

~rminat on. germina,tion. ember ~1.931. 

l - .... - F. 20 
2 Sandon - - c. 17 
3 Sanden - ... B. 20 

outhland - ""! B. 17 .. 5 Sandon .. - a. 17 
6 southland - - B. 17 
7 Sa.ndon - ... A • 18 
8 southland - ... c • 17 

fl!llt- - .. F• 20 
10 Southland - .. B • 17 
11 Sandon - - c. 18 
12 Southland ?5 94 E. 1.7 
l3 &mdon ... ... A • 20 
14 Southland 94 96 B. 17 
15 So.ndon 96 99 . 5 a. 17 
16 southland 95. 5 97 . 5 a. 17 
17 Sandon 96 96 . 5 c. 18 
1.8 southland 99 100 B. 17 
1 9 Saridon 87. 5 90 c. 18 
20 Southland 93. 5 97 A. 17 
21 Sandon 78. 5 91 n. 20 
22 southland 96 98 B. 17 
23 Sandon 94.5 95. 5 E. 1.1 
24 southland 98. 5 99 a. 
25 - 64. 5 9J G. 1.4 

6 'Southland .. - E. 1.4 
27 Sandon 29 92 A. 18 
28 'Southland 96 97 . 5 E. 17 
29 Sandon 86. 5 93. 5 F. 19 
30 southland 96 99 a. l8 
31 sandon 81. 5 92. 5 A. 20 
32 southland 88. 5 91. 5 D. l 
33 Sa.ndon 91. 5 93 E. 17 

4 southland 76 Bl I . 19 
35 Sandon 25. 5 ?7 A, 17 

6 Southland 96 97 D. 17 
31 So.ndon 12.5 89. 5 A. 1.8 
38 Southland 88 . 5 94 H. 17 

9 Sa.ndon 82 96. 5 a. 17 
40 southland 92. 5 96. 5 E• 17 
41 sa.ndon 80 90. 5 a. 19 
42 Southland 91. 5 98 B. 1.7 
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.. 

Plot Origin. 
No. 

f{O~a._t,1,Qn . 

Sandon 94. 5 95 c~ 17 
uthle.nd 82 84. 5 E. 2 

Sandon 97 98 G. 18 
,uthla.nd 87 . 5 94. 5 I . 19 

$9.ndon 89. 5 99. 5 E• l 
Southland 64 75. 5 I . 18 
S:uldon 90. 5 97 F. 17 
SouthL:i.nd 90. 5 94. 5 E. l.7 
Ss.ndon 83 95 A• l. 
Southland 89. 5 95 B. 17 
sindon 91 97 c. 20 

uthla.nd ... ~ c. 20 
don 87 . 5 92 I . 20 

uthland 89 93 a. 20 
don 95. 6 96 O, 19 

Southland 95. 5 98 B. 17 
don 43 76 H. 19 

~uthla.nd 52. 5 75 a. l7 
Sandon 92. 6 98. 5 H. 20 

uthland 33 go B. l 
Sa.ndon 93. 5 95 B. 17 

uthland 94 98. 5 a. :I. 
don S4 95. 5 u. .1•1 

southland 87. 5 97 B. 17 
Sandon 87 92 I , 1 

uthiand 81. 5 98 B. 17 
sandon 88 98 F. 17 
outhland 93 98 B. 17 

uthla.nd "."' ~ D. 17 
Southland 84. 5 95. 5 a. J.8 
C1nuthla.nd 63 93 a. 17 

uthland 56 90 . 5 a. 17 
Southl.a.nd 82 90 ., 5 D. J.8 
Southland 79 95 a. J.7 

uthlund 90 97 . 5 D., J. 
ut..r1land 44 78 ., 5 A. l 

southland 50 89 A. l.9 
Southland 55 90 . 5 a. l 

utnland 63. 5 93. 5 A• l 
uthle..nd 7l.. 5 92. 5 A. 17 

southland 64 95 A. 17 
84 '• 

·1 
Sqµthland 67 . 5 90 A. 1.7 

:.1 

i ' I , 1 
I 

1 



• Continued. 

Area .5. .. 

Plot Orig ~ in Interim Peroentage 
peroentffe final 
germina.ton p:ermfi1µtion . 

r 
e 

85 southland 68 . 6 95. 5 A. 17 
86 Southland 97 98 B. 17 
87 Southland 98 . 5 lOO a. 19 
88 southland 97 . 5 99 B. 20 
89 Southland 88. 5 98 s. 17 
90 Southland 91. 5 98 a. 17 
91 Southland 91 97 c. 18 

. , 92 southland 94 97. 5 a • 18 
93 Southland 76 93 a. 17 
94 Southland 95 97. 5 a. l 
95 Southland 86 99 a. 17 
96 Southland 93 96. 5 B. 18 
97 &:>uthland al 90. 5 o. ].7 

98 Southland 97 99 a • l'l 
99 Southland 95. 5 • 96 A. 19 

100 Southland - - E. 1.9 
l OJ. 'Sout hland 95. 5 97 a. 18 
102 southland 92. D 95 - ].? 
103 southland 97 . 5 ~8 I . 20 
104 Southland 94. 5 97 . 5 B. 17 
105 Southland 89. 5 93. 5 o. 20 
106 southland 95. 5 96. 5 A. 17 
107 Southland 63 6611 5 I . 20 
108 southland 86 93 Fe 18 
109 Southland 92. 5 94 a. 17 
110 Southland 97 . 5 89 c. ia 
lll Southland 89. 5 90. 5 H. 17 
112 southl and 94. 5 97 D• 18 
113 southland 93. 5 98 D. 17 
114 .southland 'lo 94 A. 18 
115 southland 69 92 a. 19 
ll6 Southland 8'7 97 . 5 a. 17 
;ll.7 SOUthltt.nd 80 96 A. 17 
lJ..8 Southland 93. 5 96 a. 17 
l l 9 southland 90. 5 ~n. 5 A• 18 
120 Southland 89 92. 5 B. 18 
l.2l southland 90 95. 5 B. l.7 
l.22 southland 84. 5 94 n. 18 
J.23 southland 92 97. 5 a. 17 
l.24 Sd>uthla.nd 97 99. 5 A. l.5 
l25 southland 90 97 . 5 B. l? 
l.26 Southland 95. 5 98 o. l.7 



Ar ea. 5. 

f!Q1 Origin 
No. -

l.27 
128 
129 
130 
i :;1 
132 
133 
134 
135 
136 
137 
13£} 
139 
140 
141 
142 
J.43 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
l55 
l56 
157 
158 
159 
160 
1 61 
162 
163 
164 
165 
1 66 
167 

, 168 

I 

i 
/. 

,Southlo.nd 
'Southland 
Southland 
Southland 
Southlu.nd 
soutnlu.nd 
southland 
southland 
Southland 
southland 
'SOUthlond 
Southland 
Southland 
southland 
Southland 
southland 
Southland 
Southland 

Southland 
Southland 
southland 
·southland 
Southland 
Southland 

Southland 
Southland 
southland 
Southland 
'Southland 
'Southland 
southland 
Southland 
'Southland 
southland 
southland 
Southland 
southland 
3outhla.nd 

TABLE 4.·· · continued. 

I 
peroentage 
germinQ.tioi;i_. 

93. 5 
97. 5 
90 . 5 
95 
90 
tJ5. 5 
92. 5 
93. 5 
91 
92. 5 
85. 5 
86. 5 
95. 5 
96 ... 
96 
69 

·98. 5 
98 
94 
95. 5 
95 
95. 5 
95. 5 
89 . 5 
89 
95. 5 
95 
93 
90 
87 
96 
94. 5 
92.5 
91. 5 
95 -
83. 5 
92 
--

Percentage 
inal 

ge rinj.llJ~.J,i.Qn. 

99 . 5 
98. 5 
98. 5 
96. 5 
93 
9~. 5 
98.5 
98. 5 
98. 5 
96 
95. 5 
99 
99 
98 
-

96 
90 
99. 5 
99. 5 
98 
99. 5 
97. 5 
98 . 5 
98 . 5 
95. 6 
98 
98 
98 
98. 5 
97. 5 
96 
9'/ 
9'1. 5 
97 
98. 5 
97. 5 
-

92. 5 
95. 5 

100 
97. 5 

Colour 
grouping. 

E. 
B. 
A. 
a. 
B• 
A. 
c. 
c. 
F. 
B. 
c. 
D. 
n. 
a. 
n • 
B. 
a. 
A. 
E. 
c. 
c. 
B. 
a. 
a. 
B. 
c. 
a. 
c. 
a. 
B. 
B. 
F. 
F. 
c. 
n. 
a. 
a. 
B. 
E. 
a. 
B. 
B. 

.. 

ember 1.93 

J.7 
18 
17 
19 
J.8 
J.8 
14' 
17 
20 
.l 
l.7 
17 
17 
17 
J.7 
18 
15 
19 
18 
17 
l.7 
17 
l.7 

· 17 
17 
18 
l.7 
l.7 
17 
17 
17 
17 
17 
17 
l? 
ll 
17 
l.7 
17 
17 
J.8 
17 



I 

... 

Area a. 

Rlot Origin 
• -

l southland 
2 do 
3 do 

do 
do 

6 do 
1 do 
8 do 
9 do 

10 do 
ll do 
12 do 
13 do 
14 do 
15 do 
16 do 
17 do 
18 do 
19 do 
20 do 
21 do 
22 do 
23 do 
24 do 
25 do 
26 do 
27 do 
28 do 
2'.J do 
30 do 
31 -
32 -
33 " ' 

a4 -
35 -
;36 -
37 -

8 -
39 :,;;outhland 
40 do 
41 do 
42 do 
43 do 
44 do 
45 do 
(4G do 

1 47 
I 

do 
, 

' 

TABLE 

Interim 
peroenta$e 
germination. 

89 
~ 

-
95 
-

53 
.74. 5 ~ 

92 
91. 5 
?6 
31 
86. 5 , 
90. 5 " 
85 
94. 5 
68 
76 
66 

·85 
90. 5 
81 
86 
80 .. 5 
91. 6 
79. 5 · 
84. 5 
95. 5 
83 
95 
90. 6 
75 
76 ' 
95 

' -----
9~1 
93 
6L, 5 
94. 6 
9.1 i-... . o 
90 
92.5 
78. 5 
95 

• Continued. 

Percentage 
final 

gel'mina.tion. 

97 --
96. 5 
-

71. 
89 
95. 5 
96 
9~ 
9tl. o 
96 
97 
93 
98 
84 
89 
86 
97 
97 
94 
90. 5 
88. 5 
97 
88 
91 
97 . 5 
90. 5 
9'7 . 5 
95 
90 
9i:! 
97. 5 
-----

96 
97 
89 
96 
96 
95 
97 
86 
98 

* Probably flowering dates (Hey cut 22nd) . 

"'-

Colour 
grouping. 

B. 
c. 
H. 
a. -G. 
F• a. 
c. 
c. 
-a. 
E• a. 
F. 
I . 
a. 
I . 
H. 
a. 
F. 
o. 

, a. 
A~ 
B. 
F. 
D. 
c. 
a. 
o. 
G. 
c. -----a. 
c. 
G. 
a. 
B. 
a. 
a. -
B. 

" 

Maxium fl9 
in~ date s 
ember 193d 

J.7 
17 
17 
17 
1 
17 
17 
17 
18 
18 
18 
17 
17 
17 

' 17 
\, .. 

17 
17 
17 
17 
17 
18 
17 
17 
18 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
22 
23 
23 * 
17 
17 
17 
17 
18 
J.7 
17 
17 
17 



").:;:_:. 

• Continued. 

t;£_ea ti. 
.. 

Plot OriqiQ. Interim Final 
Mo. porc~nt<1SQ porcen 

on. gercnina.v.,.,.m. 

8 southland 90 96 D. 19 
49 do '7<;, 9G A. 19 
50 do tM .• 5 96 A. 19 
51 do 3b. 5 44 I. 18 
52 do 8~. b ~6 . 5 E. 17 
63 do 76 ~0. 5 H. 17 
54 do 87 9~. 5 D. 17 
55 do 7t3 <J0 . 5 I . 18 

• · 56 do 80 93. 5 n. 17 
57 do 70 84 II. 1& 
58 do 83 92 E. 18 
59 do 9:5. 5 9U c. 18 

, 60 do - - c. 18 
61 do 96. 5 <J8 a. 17 
62 do <JQ Y6. 5 D. .l.8 

cto ';JQ \14 . 5 H. 18 
64 do \Jl. o (j4 E. 18 
65 do \J4 I.J 'l B. 18 
66 - '.)~ ~n.5 B. l'/ 
67 Southland 8~ 93 B. 17 
68 Sandon 7'-J ~~- 5 E. 20 
69 do rib 94. 5 c. 17 
70 do - - - l'l 
'71 do -J'l 9'7 H. 20 
72 - - - - 17 
7~ - - - - 20 
'74 - ... - - l~ 
'75 - - - - lti 
?6 - - - - 25 * 
77 - - - - 19 
78 - - - - 17 ,, 
79 - - - - 24 ~ 

t!O Sandon - - - 22 
81 do l;J4 Y'7 E. 20 
B2 do - - B. 18 
83 cto - - B. 1'-J 
84 do tm , 5 t3Y D. 20 
8b do 52 5B A. 18 
-{j - - - - lY ., - - - - 19 

88 - - - - 2 
8~ - - ... - 24 • 
90 - - - - lU 

l - - - - GO 
~2 - ... - - 18 
I;}~ - .. - - l tl 
'.)4 - - - - 1'7 
';}ti Southland - - c. 1'7 
<.36 do HU. 5 96 . o B. 17 
<J'l do cao. 5 'iYl A. 18 
Ytl do 'j7. 5 'J~.5 B. 18 
9<J d.O - - B. 1'7 

Probable flowering dates . 



=-

TABL • Continued. 

Area a. 

fi'inal . ' Plot Qrigin Inte:,,im Colour Ma.xi mum r low 
No. 12eroent~10 12eroenta~e grou12ing. ing date of 

,n. gerriiinat1on. December 19b 
' \ 
\\ 
' \ 

100 Southland - - a~ J..7 
J..01 do 93 97 . 5 B. 18 
102 do 87. 5 94 B. 18 
103 do 90 97 A. 17 
104 do .. - n~ 18 
105 do - - B. 18 
106 do ' 71. 5 78 H, 17 
107 do 92 98 a. 17 

•. 108 do 94 96 . 5 A. 18 
109 do - - - 17 
110 do 93 96 c. 17 
111 do - - B. 18 
ll.2 do 94 9'7 . 4 D. 20 
113 do 93 97 c. 17 
114 do 94. 5 100 B. 17 
115 do ~4.5 100 a. 17 
116 do 93 97 c. 17 
117 do 94 97 , 5 n. 18 
118 do - . - a • J.7 
119 do 93 96 c. 19 
J..20 do - - - 17 
l2J.. do \)4 96. 5 A. 17 
12.2 do 92 98 a. 17 
123 do 71. 5 78 H. J..7 
124 do - - a. 17 
125 do - - B. 18 
126 do 90 97 A• 18 
127 do 87 . 5 94 B, 18 
128 do 93 97 . 5 s. 17 
129 do - - B, 17 
130 do - - a. 18 
131 do 97. 5 99. 5 a. 18 
132 do 90. 5 97 "· 17 
133 do 88. 5 96. 5 a. 17 
J.34 do - - c. 17 
135 - - - - 18 
136 '!"" - - - 20 
137 - - ... - 19 
138 - - ... - 18 
139 ~ - , - - ~m 
J..40 - - ... - 22 
141 - - - - 24 
142 - - - - 19 -
143 - - - - ~o 
144 Sandon 52 58 A. 22 
1.45 do 80. 5 89 D. 20 
146 do - - 8. 18 
147 do - - B. 17 
148 do 94 97 E. 18 
149 do ... - - 20 
150 - - - - BO 
151 - - - - 22 
152 .. - ... - 17 

~ Probable flowering date. 



. . 

.pril 1 

eluded 

• 

• 

c. 

D. 

• 

F• 

G 

H. 

=-

ion in J.929 ( unless othc1m1s te.ted) 

• 

d l"or 

In both d 18 d if.Cures e given. Al 

the plo r or the samples ( all 01· Plot 8) • 

Plot Poroentage Geradmtion 
No. - - . . nal Int , -
·.1:-., ( ., 92 66 

. 5 88 50 
8 55 
6 64 

97 45 

,;.6 84. 5 91 52 
65 94 97 73 

72 
99 . 5 75 
98 68 

69 75 94. 5 47 
59 ·93. 5 98 13 

9 95 97 . 5 81 
40 93 97 79 

116 93 . 97 76 

145 80. 5 89 {1928) 56 
90 36 

22 86 90. 5 66 
62 93 96. 5 (1928) 54 

117 94 97. 5 (l9i38} 71 
28 83 90. 5 78 

93. 5 74 
8 90 96 (1928) 66 

vt;, o.:::, • .., 96 . 5 73 
7 85 
7 64 

92 46 
94 69 

98 84 
97. 6 74 

4l. 61. 5 89 (1928) 61 
~ - 76 92 85 
6 53 71 (1928) 

II 

123 71. 6 78 ~ G 
76 90. 5 65 

0 84 45 
71 97 97 73 
19 85 97 37 
63 90 94. 5 (1928) 59 

18 66 86 19 
51 35. 5 44 6 

8 90. 5 66 

1 
... 
in-

Db 

59 
81 
76 
81 
75 

58 
78 
8 
80 
Bl 

65 

70 
65 
76 
82 
81 
72 

82 
87 
70 
60 
6 

2 
68 
•7 

6 
~2 

30 
73 
61 
7 
45 
68 




