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INTRODUCTION.

Crested dogstail is a valuable pasture grass, and is
sown under a wide range of soil conditions. It is essentially a
bottom grasss It is very pala.t.a.hle to sheep and thrives well
under econditions of continuous close grazing. It does not, how-
ever, feature t0 any large extent in dairying land. It shows
very great powers of re-establishment by seeding even under adverse
seed-bed conditions, and it is this re-establishment which enables
it to persist in a pasture for a number of years. Such re-
establishment should not occur each Autumn after the plants have
sseded and died or are so low in vit.alit.y that they remain only
as worthless vestiges. This is a weakness of crested dogstail
which it is desirable to eliminate. What it requires is a vigor-
ous turf which will, on the advent of Autumn rains, spring into a
highly productive sward vigorous enough to check any inferior
grasses or weeds which may attempt to gain a footing. :

Much orested dogstail seen on the New Zealand market is
produced . under a system of arable farming. In No=th Sandon and
Scuﬂhland, the two main crested dogstail seed producing mé.s in
New Zealand, crested dogstail leys will not maintain a pure clean
sward for more than about two years if a seed crop is taken in
the first harveét. year. The area will become overrun with weeds
and inferior grasses as the dogstail dies out. However older
fields in both districts are shut up for a period of four to six
weeks and the seed taken with a st;'ipper. It seems possible
theoretically that stripped seed would eventually give an improved
product where stripping is continued yearly, as the more annual
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 main permanent pastures are produced from these short-
lived strains st.ripped samples cannot immediately be expected to

show an improvement on them. ' /



Crested dogstaill although a grass producing a high pro-
portion ot‘smm to leaf has given relatively good yields of lang
in the third and fourth harvest years. From Aberystwyth records
(series He No. 10) we obtain the following figures showing the
proportion of leaf present in the crested dogstail herbage :-

ist year 26/ leaf.
2nd year 51f leaf.
3rd year 78% leaf
4th year 81% leaf.

These figures strongly suggest that leafiness is related to
permanency, and also that the excessive amount of stalk mmw-
old pastures largely dominated by crested dogstail is primarily
due to abundant self seeding and thus to the presence each year
of a large number of first harvest plants,

If the value of orested dogstail is to be enhanced it is
essential that reasonably permanent strains be employed in perman-
ent pasture sowings. In the trial subseguently described the
technigque was such that no re-seeding was permitted so that the
trial was well designed to test the various samples for persist-
CNCYe

In view of the marked differences in persistency shown
by different samples of crested dogstail the investigation was
undertaken to ascertain the relative merits of seed produced in
the main seed producing areas in New Zealand. At the same time
data relative to the same samples have been analysed statistieally
to discover any correlations that might exist and which might
provo’or value in the seed trade.



TECHNIQUE,.

Of the samples of crested dogstail seed submitted dur;ng
1927-1929 to the Seed Testing Station, Department of Agriculture,
to be tested for germination some were subsequently sown in Lhe
Massey Agrieulmra.l College experimental plots in Areas 5 and 8.

The represent seed from all districts in New Zealand.

Area 5 was sown down in the 3pring of 1929 on ground that
had laid dormant over winters Area 8 was sown in April 1930 follow-~
ing potatoes.

Each area was subdivided into a number of plots 1/500
aore in extent and in each was sown 18.1 grammes of seed (equivalent
to 20 pounds per acre). No manure was applied at the time of sowing
wor to the previous cerop.

The unused portion of the seed sample was set aside for
later reference. (See section dealing with seed colour in relation
to germination).

The layout of the plots was such tnat in both Areas 5
and 8 there were four rows of plots. Two rows were adjacent to
one another and the two double rows were separated by a gra.és strip.
The double rows were surrounded by mown grass paths. Figure 1
represents the layout of Areas five and eight. Each plot was
marked off and subdivided into three by timothy drills which per-
sisted throughout the experiment and served to delineate the plots.
All lines in Figure 1 represent these Timothy drills.

Each of the three sub-plots has been submitted to one
of three treatmentss The two adjacent ones of each double row of
plots have been cut each week throughout the year, a treatment to
represent continuous sheep grazing. The outside sub-plots of each
row have been mown each week but a hay crop has been taken. The
remaining sub-plots have been cut every third week to represent
rotational grazings The mowings were made with an ordinary type
hand lawn mower cutting to about one inch from ground and the cut
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herbage was collected and removed. No stock was permitted onto‘tha
area.

The hay was cut with a soythe about the end of the third
week in December at the flowering time of the crested dogsiail batb
before any of its seed had a ehance to ripen and fall,

The liyverhedges were closely trimmed to about two feet
from the ground.

Applicationsof 2 owt. of ammoniated superphosphate were
applied to both areas before closing up for hay, in the years
obrvious to 1931,

The two Areas were suvdivided into plots by garden lines
and the samples were sown broadca
#hen all samples had been sown a Planet Junior sowing a drill of
Timothy seed was run along the lines so that the different plots
would be marked off by Timothy drills, In addition cach plot was
subdivided into three by two Timethy drills running the whole
length of each row of plots. Such planting was done under super-
 vision of the Depaytment of Agrisultuies '
Area 5 contained thirty-three commercial Sandon and one
- hundred and twenty-eight commercial Southland together with seven
gommercial miscellaneous samples, and a Sandon and Southland sample
was sown alternately so long as the Sandon samples remained with
the exception that Plots 2 and 3 were Sandon and in Plots 1, 9 and
85 a miscellaneous sample replaced a Sandon samples Also Plots

145, 152, 153 and 154 were misoella.hem comnercial samples. (See
Appendix, Table 4).

In Plot 8 sixteen commercial Sandon, ninety-eight commer-
elal Southland, and thirty-eight miae_allmms comnercial and ex-
perimental samples were sown. (See Appendix, Table 4). A row of
thirty-eight plets including twenty Southland, six Sandon and
twelve miscellaneous plots was duplicateds The remaining seventy-
six plots were not duplicated nor were the Southland and Sandon
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samples planted alternately. 3
d _of ; ested stail Plants.

The metho# of counting erested dogstail plants in the
parts of the plots under different treatment is to count all crest-
ed dogstail plants within an area of twelve inches by three inches,
the area a®ea enclosed by wires suspended in a wooden frame, whieh,
when pressed to.  the ground is held there hy four spikes. Five of
such areas, taken more or less at random, are counted to each sub-
plot so that crested dogstail plants are counted on 1%} square feet.
All reference to plot counts thus refers to this 1} square foot
area, the total of the five counts. ij} square feet représent
rather more tham 1/25 of the total of each sub-plot so should be a

reliable indication of the number of plants present.

Constant mowing, always cutting to the same level and
non-selective, undoubtedly results in a botanical composition
different yé that produced under grazing conditions. However with
orested dogstail being more of a bottom grass than certain other
grasses, notably perennial rye and cocksfoot, it should not be so
severely pruned by the mowings as these grasses. ‘The redustion
in numbers should be caused more by the inherent condition of non-
persistency, as well as by the competition with other specles, than
by the constant cutting.

Since a pure sowing of crested dogstail was made it is
the non-persistent samples which have permitted the greater develop-
ment of volunteer growth. The lawn-mower treatments, in addition
to cutting the herbage at different stages of growth, have faeilit-
ated invasion by volunteers, and of these especially whita clover.
The different lengths and densitles of growth under the dirfoéun& A
treatments have afforded varying amounts of competition to the re-
maining crested dogstail plants. Under such treatment only the

more persistent plants will survive. Hence the lawnmower trestwent

A



is well suited to select these out.

Early in the introduction it w;w stated that crested-
dogstail was essentially a grass for close-grazed sheep pasture
land and that it did not feature to any large extent on dairying
land. The average counts from the plots do not entirely sub-
stantiate these statements. These average figures are given in
Table 1. They show that the average counts of the Sandon and
Southland plots mown every third week are intermediate between
the counts under weekly mowing and hay treatments in Area 5; but
in Area 8 such does not holds The greatest number of plants per- -
sist under the 3-weekly mowing treatment, that is under conditions
of l&i;ger growth, This anomalous condition might be explained by
differences in the density of white clover in 't.hs two areas. Thus
in Area 8 under the weekly-mowing treastment the growbth of white
clover has been very dense while that under the 3-weekly-mowing
treatment has not been so dense. It may be that the crested dogs-
tail plants under‘t.he weekly-mowing treatment suffered greater
competition from the short dense growth than the plants subjected
to the 3-weekly mowing treatment did from the longer growth. In
Area 5 on the other hand the growth of white clover on the weekly-
mown plots was not so dense as that under similar treatment in
Ares 8. Had sheep grazing replaced the weekly-mowing in Area 8 no
doubt the growth of white clover would never have been allowed to
become so aggressive and the orested dogstall plants under such
conditions would have maintained their numbers better.

We can safely conclude that the results of the three
lawn mower treatments will not be truly indicative of those of the
grazing conditions they are supposed to represent. Hence we cannot
conclude that the treatments do represent animal grazing: rather
do they offer crested dogstail different amounts of oompétit.ian
under which the more persistent plants will survive. It is very
probable that more crested dogstail plants would have persisted



had stock been allowed to graze on the area. The treading by
their feet and the return of excreta to the seil would have helped
to thicken the sward and grazing would have tended to limit the
aggressiveness of the white clover - all itm&orn would have
helped to maintain the numbers of erested dogstail plants.

Whatever the disadvantages of the lawnmower treatment
one point in its favour is that the treatment can be uniform and
that it makes possible the number of different treatments on so
small an area. Stook grazing was impracticable in view of the
small extent of the two Areas devoted to the trial and the number
of different treatments involved. The lawnmower remained as the
only method of removing the weekly and 3-weekly growth.






During December 1931 and January and early February 1932
counts were made of the crested dogstail plants in 1} square fest
of the three treatments 'ot‘ each plot in Areas 5 and 8 (See Appendix,
Table 1). Statisties were applied to these figures and the average
counts of crested dogstail plants in the three treatments of
Sandon and Southland plots in both Areas § and 8 are given in
Table 1« The origin of the various samples is given in Table 4 of
the Appendix.

TABLE 1.
Attt ,
% Origin Average Counts Under :-
. .
Weekly mowing  3-weekly mowing Hay Treatment
Southland  21.39) + O0e74) 12.828 + 0.49N 4.15X + 00414
Sandon 154608 + 1e23X 10415% + 0«894 2.60% + 053¢
8 Southland  24.66% + 0.61% 30.03) + 0.87H 19.43% + 0.73%
3 sandon | 10,688 + 04299 21.87§ + 0.114 7,628 + 0.67%

The differences in average counts for Sandon and South-
land sub-plots are all significant in Area 8 in favour of Southland
sub-plots: while in Area 5 the difference is significant only in
the case of the weekly-mowing treatment. The number of plants in
the counts is taken as representing the relative persistency of
the samples. ‘

Discussions
Since Area 8 was more recently sown than Area 5 (the

counts of Area 8 in Table 1 were made approximately twenty months
_att.er sowing and those for Area 5 approximately twenty-seven months



after sowing) it is apparent that in the earlier stages Southlahd
samples produce the greater nuaber of plants under all treatments;
but that at later stages (Area 5 which has survived one harvest
year more than Ares 8) while the difference maintains its signif=-
icance under weekly mowing conditions it fails to do so under 3=
weekly and hay treatments. This is partly confirmed by counts
made by Jasques in February, March and April of 1931 about fifteen
months after sowing (unpublished results - see Appendix, Table 2).
Statistics were applied to these counts and the average figures,
given in Table 2, show that weekly ond 3-weekly differences are
significant in favour of Southland samples but no significant
difference is shown in the hay treatments.

IABLE _ 2e

ArLdw

%}_ origin Average Counts Under :-

Weekly mowing  3-weekly mowing Hay treatment.

-

5  Southland 102¢38% i 3.53% 36.20§ % 2,388 25,07% + 1.96X

5 Sandon 894275 + 5.184% 25,48 + 2,41 23.36) % 2,01

It is intended to obtain further counts from Area 8 %o
see if this initial difference in favour of Southland samples is
normal, and to see if at later stages the difference only m&n&a&m
its significance under close mowing conditions. ‘ |

If this is the normal trend it would appear that for
permanent sheep pastures Southland is the better seed and that for
rotational grazing land (Dairy) Southland samples have an initial
advantage over Sandon samples, but that at later stages t.he two
are indistinguishable.



There is reason to believe that foreign séed when grown
in New Zealand gives better results than the local product. Of
the number of samples employed in this trial two were of Kentish
orig:hi and while one gave counts under weekly and 3-weekly-mowing
treatments considerably higher than the average for Southland and
Sandon samples the other was far and away the best plot in its
counts and in addition had more vigorous and robust plants than
any other plot examined. This sample was tested in duplicate in
Plots 88 and 141 of Area 8 while the other Kentish sample was sown
in plot 34 of the same area (See Appendix, Table 1)« The better
Kentish sample was dressed from perennial ryegrass seed and con-
tained a large proportion of perennial rye and Yorkshire fog seeds
of which grasscs the plot contained considerable amounts. Hence
the plot dld not receive the amount of crested dogstall seed the
other plots received and in addition suffered this extra amount of
gcompetition. This still further enhances its portormmc{ A
~ sample of Russian origin has given very promising indications, but
was not sown in the areas used in this trial so figures of its
performance are not availlable. No samples of Irish origin have
been tested, nor have any from other parts of the world.

The New Zealand samples sown in Area 5 and for which
counts over a paried of thirty months ars available show & very
mapid fall in numbers of plants per plot with time. The first
count of this series was made by Jacques (unpublished results) be-
tween the 10th. and 16th. December 1929 when the plants were
about one inch above ground. These counts together with subse-
quent counts of the same plots and several others counted
under the weekly mowing treatment are given in Table 3. The
counts of Sth. March - 5th. April, 1931 were also made by Jacques.
Gountsotthe 27th. May - 4the. June 1932 are taken from the
Appendix, Table 3« These latter counts were made to indicate the
rapid fall in numbers since the plot was previously counted.
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&_& : Dates of Counting :
T Dede 10~16 Mehs 5 ~ Aple 5 Deo. 17 - Jan. 6 May 27 - June 4

1 219 -l 29 -
2 299 187 42 -

3 339 136 38 -
26 179 91 16 -
27 57 22 3 -
28 146 - 12 -
29 134 BY 3 -
30 249 165 14 -
31 140 & v 2 -
32 189 - 11 -
33 :

34

35 -] 59 5 -
36 153 52 19 -
37 30 g ¥ 2 -
38 1i8 77 19 -
39 347 70 24 -
40 209 82 85 -
43 279 104 23 -
44 225 100 30 -
45 242 123 i7 -
64 - - 9 0
85 - - 7 2
.66 - - 14 i
67 - - 16 F 4
68 162 89 10 2
69 229 75 iz 3
70 175 70 13 b 3
71 115 - il -
73 264 - 2 -
74 220 - 7 3
75 - - 0 g
76 - - & (4
77 152 “ 3 -
78 203 - 4 -
7% 326 - 5 -
80 o & - 5 -~
81 217 - 9 -
82 2283 - 3 b
85 ~- - 24 b X
86 - - 20 2
87 - - 15 1
89 - - 27 B
90 » - 46 &
% 8 v - 32 o
92 - - 27 i
93 - - i7 i
94 - - 23 0



@; Dates of Counting |
Decs 10-16 lMehs 5 - Aple & Dec. 17 -~ Jan. 6 May 27 - June 4
4929 4931 1932 1932
1256 160 - 15 -
126 150 - 8 ~
144 - - 36 1
© 145 - - 20 : §
146 - - 43 0
147 - - 30 1
148 -~ - 27 0
149 - - 36 3
150 - - 20 0
151 - - 38 0
152 - - 25 &
153 - - 43 3
154 - - AT S
168 162 - 22 -

This table serves to show that there has been a consider-
able falling off in numbers, till in June 1932 very few plants remalin-
eds The trend of the average figures of table 3 as indlcated in figure
2 which shows a very rapid decline from a high initial figure to a very
low figure thirty months later. Thia graph shows the trend of the
average plot counts for the different stages in development but takes
no account of individual sample performance or that of seed produced
in the different seed growing districts. It shows, however, that the
New Zealand samples under short mowing conditions are extremely mn«
persistenti—
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rtaken, however, it would be wise to obtain samples

from different parts of the world and test them along with loecal sample:
to see If any of them show greater persistency, and productivity than

|5 e 0 Y

Some plots have maintained their mabers better than
others but nevertheless there has'been a rapid falling off in

-

=

one will have to resort to individual sclection and from a few individ-
ual plants to build up a persistent strain of crested dogstail. Before

in all the plots shown in Table 3 and this will serve to show that
selection of particular samples is going to be of little use, that

such work is unde



DATE OF FLOWERING IN RELATION TO PERSISTENCY. »

It was thought that if any correlation could be dis-
covered between date of flowering and persistency of crested dogs-
tall samples it would be of great value to the seed trade in two
ways. Firstly, if types flowering about a certain day were shown
to be more persistent than others then flowering date would afford
a ready means of identification of the better strains. Secondly,
superior st.éains flowering about 'oerta.in days would not suffer
eross pollination by inferior plants flowering on other days and
henge would remain reasonably pures

An endeavour was made to determine as near as possible
the date of early maximum flowering of each hay plot by direct
observation. The date of early maximum flowering was taken to be
the earliest dat.; of December 1931 on which most of the inflorescen-
ces of the hay plots of Areas 5 and 8 showed a maximum development
of anthers. *t was not difficult to determine this date, for in
the different plots it extend:d over a period of ten days. The
development of anthers was observed about 10 a.m. each day after
the flowers had openeds (See Appendix Table 4 for dates of maxi-
mum flowering)s

No ecorrelation could ‘be discovered between date of maxl-
mum flowering and the counts in the weekly mown treatment in Areas
5 or 8 nor in the hay sub-plots of Area 8. This result was not teo
be expected in view of several of the highest counting weekly mown
plots being the latest to flower and some of the lowest counting
plots flowering early.



AND THE NUMBER OF PLANTS PRESENT UNDER A WEEKLY
MOWING SYSTEM,

The 8 and 18-day percentage germination figures of the
commercial samples sown have been obtained from the Government
Seed Testing Station Records. These figures (See Appendix, Table 4)
have been analysed statistically to discover any sorrelation be-
tween them and number of plants in weekly mown plots of Areas §
and 8. Such correlations are :-

Between Final Germination and Counts
of Area 8, 201 * .067 and of Area 5, 287 + ,0B1;

and Between Interim Germination and Counts

of Area 8, 181 1 .067 and of Area 5, 374 + ,048.

Discussions

These correlation figures for Area 8 are not at all
marked; but for Area 5, which is older established, the correlations
are higher, but not significantly different from one another and :
show that number of surviving plants bears a close relationship g%d
germination figures.

These figures also serve to show that better correlation
exists between the counts of the older plot and the germination
figures so that it appears that high germinativp seed may produce
relatively a greater number of more persistent plants than low -
germinatiop seeds It is hoped, at some future date, to obtaln
further counts from Area 8 to see if this tendency is normal.

Correlations between Jacques' counts of the plants in
the weekly mown treatment of Area 5 and Final and Interim Germin-
aﬁion percentages of + 158 + .082 and + +268 + +078 are not so
high as they are a year later. When Area 8 is older established
it is very probable that the correlation coefficients between



Interim and Final germination figures, on the one hand, and mm?ar ¢l
of plants present under a weekly mowing system will be hig!ier than
the figures given above. If this is found to be so it wilh W
further evidence for the hypothesis that high germinating s‘ed
produces relatively a greater number of more persistent plantd} \\ .
\

than low germinating seed - that high germination percentage \\»fg

N
e

of seed is a better indication of permancy than low germination
percentages. )



The germination figures of the Southland and Sandon
saﬁzplaa (See Appendix Table 4) were analysed statistically and
the average germination figures from the two districts were found
to be i~

Southland 94,66 +
Sandon 92:636 + 947

Such a difference is not significant, Had the number of Sandon
samples been greater than thiity-three the probable error might
have been reduced somewnat so that the difference might have proved
significant. The question of the difference in the average germ-
ination capacity of the samples from the two districts will be
discussed further when dealing with sample colours



SEED SAMPLE COLOUR IN RELATION TO GERMINATION.

m balance of the samples of seed set aside after sow-
ing has been graded according to sample colour inte nine groups
represented by the letters A - I. The group colours ranged from
canary yellow (A) to very dark brown #d almost black (I)e Nine
samples of seed were selected to represent these colour groupsS.
They were arranged on a large piece of black velvet. Each sample
as it was taken up was compared with these, as standard colours,
and graded ascordingly. Such grading, to ensure uniformity, was
done in bright diffused daylight, direct sunlight being avoideds
Difficulty was frequently experienced in grading the darker
samples which frequently contained light coloured seeds in vary-
ing proportionss Apparently such seed had been added to give
the sample a brighter appearance. In such cases the sample was
allocated to the group of which it contained the largest proportion
of seeds. Thus there is present the danger of the germination per-
centage figure of a sample, or of the average germination percent-
age Tigure of a colour group being modified by such blending.

L5
The colour grouping of the various samples along with
the percentage germination figures of the same samples, is given
in Table 4 of the Appendix. Statistics were applied to these
figures.
Table 4 gives a summary of the average percentage germ-
ination figures for the different colour groupss-



TA&E 44

ﬁe}- Percentage Germination
. Interim Final

A 73.48% + 2.84) 91.98§) + 1.03Y
B 89,168 + < 7784% 96,23 + .334
¢ 9L.2708 +  +80Q0% 96.458 + .29%
D 8843 +  «91%) 94,628 + .51Y8
E B84 2388 + 9544 95.084% + <5748
g 88,138 + 1.279 95.63 + <5549
G 79,2 + B.58%§ 90,94 + 1.70%
H 8045 + B.21% 90.00 4+ 1.65)
I 73463 + 3.50% 82.18  + - 3,004

The average final germination figures of colours B to F
are not significantly different from one another. This shows that
similar germination capacity extends over a considerable range of
sample colour excluding the palest samples and the darkest éauplaa
respectively. :

In the average Interim germination figures while a
difference only just significant is shown between groups C and D
and C and E none is shown between C and F so¢o that the same range
from B to F may be regarded as of similar 8-day germination capac-
ity.

Figure 3 shows in graphical form the average germination
figures for the different colour groups and shows how the 8-day and
18-day percentages run roughly parallel to oné another. Such a
graph was prepared using the mean average germination figures of
Table 4 and without their probable errors.
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Table & gives the total number of samples in the nine.
colour groups. It will be seen that approximately 754 are con=
- tained within the range of B to F. Figure 4 shows this trend
graphically, Both Table 5 and Figure 4 show a large number of
pa;a samples and a lesser number of samples in the darker
groups.

BLE o

Nuﬁber of Samples.

31
105
31
22

;

13

11
11

HIQEEOUQ@>
s
w

Sample germination pergentage figures and sample
colours were analysed to discover any correlation between thems
Absence of correlation (.088 i .045) was found between interim
germination percantage and seed colour; but a falr correlation
(+329 + +040) was discovered between final germination percent-
age and seed colour. Such a correlation figure shows that there
is a relation between final germination percentage and sample
colour and that the relation is quite significant.
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The difference in germination capacities of different’
colour groups may readily be explained on a maturity basis. (See
Jaeques and carldll: New Zealand Journal of Science and Technology
Volume 13, page 224). In the groups of colour A containing the
palest samples there is little doubt but that the samples were
harvested in an immature conditions They were not given the
opportunity to attain a higher degree of vitality which would
have been imparted by better maturity and which would have result-
ed in a deeper sample colour. Hence their vitality and germination
capacity are low. The darkest samples, on the other hand, were
probably over-mature. According to Jacques and éorkill as colour
of seed deepens so also does the maturity and that coincident with
this there is a greater vitality and better germination. Thelr
work also shows that in some cases a fall in vitality and germin-
ation occurs after a certain degree of maturity has been attained.

The work, here described, employs sample colour instead
of individual seed ooloﬁr and indicates that there is a consider-
able range of sample @olour, that from colours B to F, over which
vitality and gamimt:;zf:;;éj at a maximums The palest samples are
obviously immature while the depression in germination capacity
of the darker samples is much greater than that shown by Jacques
and Corkill'sfigures so that factors other than loss of vitality
due to over-maturity must be involved. Such undoubtedly is heat-
ing due to bad harvesting or storage conditions. |

Assuming the average Interim germination figure of a
group of samples to be a measure of the average energy of germin-
ation of that group we see from Figure 3 that in the group of
samples of colour A this germination figure is low compared with
that of the colours B to F; and that the difference bet,.:waen the
8-day and 18-day figures for this group is greater ‘than that for
the groups B to F« Hence we can definitely conclude that the
pale samples of ogolour A while significantly lower in sss=ed germ-
ination capacity than samples of colours B to F are also lower



in average vitality. 4

The average final germination figures of the colours
G and H are practically identical with that of the samples of
golour A. The average interim germination figures of the samples
of colours G and H Just fail to be significantly higher than that
of the samples of colour A. Figure 3 would indicate that the
difference was a veal ones It is the large probable errors of
these figures due probably to the small number of samples in the
groups and not a high standard deviation which makes these
figures not significantly differents In view of these large
probable errors and the gppearance of the graph and the fact that
the figures only Jjust failed to be significant we might, with u-»
serve, say that samples of colour G and H show greater vitality
or energy of germination than the average samples of colour A
and hence are superior to ite.

Samples of colour I are inferior to those of colour A in
i8-day germination capacity and approximately equal to it in 8-day
germination percentage. Hence these darkest oblaured samples are
the poorest of all.

Jagques and Corkill concluded, from a study of individ-
ual orested dogstail seeds, that the colour darkens with weight of
seed until a maximum welight is reached after which in most cases
there is a slight decrease which may be due directly or indirect-
1y to loss of moisture. This fall in seed weight is responsible
for a loss of vitality and a lowered germination capacity. Also
dark colour may be imparted to seed as a result of heating in the
sack, stripped seed, from its method of harvesting and drying in
bags strung over a fence, being very liable to be damaged in this
respect unless special precautions are taken to ensure that it
dries rapidly and uniformly. Bag harvest conditions may lead to
the same result. Thus any sample that is over-mature and has lost
welght and vitality through being over-ripe, or any sample that
has darkened through being badly harvested or stored and has
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heated, should naturally have its germination capacity reduced.
Small wonder then that the average germination capacities of the
samples in the three darkest colour groups (G, He and I.) show a
falling off when compared with those of mature well-harvested
samples.



THE RELATION BEPWSEN SEED COLOUR AND PLOT COUNTS.

The seed colour of the samples (See Appendix, Table 4)
and the number of plants in the plots sown of the same samples
(See Appendix, Table 1) were analysed statistically but no
gorrelation (.015) was found between seed colour and number of
orested dogstall plants under a weekly mowing treatment in Ares
Be Similar figures for Area 8 were not analysed in view of the
low figure found for Area 5. e

This does not mean that there is no relation between .
seed colour and rumber of plants. The relation will be indirect
such that seed colour and germination are relsted as alsoc are
gernination and plant number.



SEED COLOUR IN RELATION TO ORIGIN OF SAMPLES.

18«
Seed colour and origin of samples are given in the
Appendix, Table 4.
No significant difference in colour is indicated between
Southland and Sandon samples although on the average Sandon samples are
deeper coloured than the Southland samples. The average colours are :-

sandon  C + +B78 + <261
southland C + «114 + +096

This undoubtedly shows better maturity of the Sandon
samples and were not the number of available Sandon samples so restrict-
ed the difference might have been significant.

' Table 6 gives the number of samples in the nine colour
groups for Sandon and Southlands The trend of the figures is shown
graphically in Figure 5. S |

TABLE (%
r of les
Sandon Southland
A 8 23
B 8 95
c 7 21
D 2 19
E 8 13
F 3 8
G 3 4
H 3 8
4 2 9



Such figures as those of Table 6 and such a graph as that
of Pigure 5 show that in Southland samples there are a large number
of pale coloured samples while the Sandon figures show no such
peak but a more even trend from pale to dark sample colour.

Sinee there are only forty-one sSandon samples and two
hundred Southland samples in Table 6 Figure 6 was prepared . The
Sandon eurve is on a scale five times that of the Southland curve.
The two curves now show the proportions of colours in the two
districts. ’I‘hia figure clearly shows that Sandon seed is the dark-
er coloured seed and that Southland has a large proportion of
pale samples.



It
Tl
Y
H
f | ;
e T 15 2 O 0
f Q0 ! A
i 1 220 ! 1 | ‘r_.- i bl i
1 | b T T
: - BE EEERE B ¥ % 6 B M
£ 30
17 |
= L B ! 1 T
{ FAEN 1 S
k| e T
\ B gl I
1 | el |1 [ 14
S 2 EE IR S
Y. :
; =
1 THHH T
4 i
B WY B

The difference in Mm colour of the two districts ,
suggosta a difference in the harvesting practices., According to
Stapledon (Journal of the Ministry of Agriculture. Volume 43 page
516) in the Southland district the bright yellow colour is an out-
@ome of too early cutting and of premature ripening in the stook
which is much aggravated by dry conditions at harvesting time. In
Sandon, according te this suthority, the erop is not harvested so
early so that the seed takes on a deeper colours Such figures as
mase presented above bear out Stapledon's conclusion that Sandon
seed is better matured than Southland seeds
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The reason no doubt is that the samples of colour B
have a high average germination capacity and one significantly
higher than those of colours G. He and I. (See Table 5). This
high proportion of samples of colour B and the low proportion
of the darker groups give the Southland samples the higher

average flgure. ‘Y I/b"“
W

Lo
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SEED COLOUR IN RELATION TO HARVESTING PRACTICES,

The methods of harvesting crested dogstail seed in New
Zealand result in differences in colour of samples. These methods
are three in nu!ﬁbery Firstly, seed may be stripbed from per-
manent pasture. A machine known as a stripper separates the seed
from the standing inflorescences as it moves over the field,
Secondly, erested dogstail may be grown along with perennial rye-
grass and a double crop of seed taken. Thirdly, speoial.loys of
crested dogstaill may be grown and harvested with a self-binder,
Under favourable conditions it remains about three weeks in stook
and is thrashed from the stook, Stacking is not practised unless
unavoidable. A brief discussion of these three methods will show
how different harvesting practices may result in samples of differ~

- ent colour.

Stripping of seed is practised in both Sandon and South-
lands For the seed to separate from the inflorescence readily it
must be more mature than when harvested and threshed as is normally
done. Such additional maturity results 1n‘§ darker sample colour,
The seed when stripped is collected into sacks and later is strung
over fences 1n'halr~saoks to dry. This gives it ample opportunity
to heat somewhat and such is reputed to darken the samples still
- further.

Crested dogstail grown along with perennial ryegrass
makes possible the production of a double seed crop. The ryegrass
seed, however, ripens before that of the crested dogstail and as it
is usually the more important crop, is harvested when ready so that
the crested dogstall seed is harvested in an immature condition.
The resulting sample will be pale in colour and of low germination
capacity and vitality.

The special crop of crested dogstail plants grown for
seed is harvested at varying ;tagps of maturity so that the samples

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



harvesting time do not produce a rapid drying in the stook the °
samples will darken still further due to continued development
and possibly heatings Under good drying conditions they will dry
fairly rapidly and 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 facts presented above
strongly suggest that the stripped seed will be of the darkest
golour, that seed grown and harvested with ryegrass will be the
pulest in colour, and that that harvested as a special crop will
be of intermediate yet variable colour. This latter seed probably
will not include the palest and the darkest samples - those of
poorest germination capacity and lowest vitality. If such is the
case it seems Juatiﬁé.blé to conclude that the practices of stripping
seed and of harvesting seed along with perennial ryegrass, are
detrimental to the quality of the seed. If these two methods of
harvesting seed are to remain in use they should be so modified that
extreme sample colours are avoided. |

This theory can 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
are not available. An attempt was made to do this at the same time
a8 the samples were graded according to colour. It was discontinued
however as no clear cut distinction was shown between samples harves
ted by the different methods, Th&s stripped seed was assumed to be
dark seed which might also contain pale coloured seed added tc give
it a bright appeafame. It was impossible to make a complete
separation as it was not known how pale stripped seed might be.
Similarly seed Brown with perennial ryegrass was assumed to be
pale 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

available for seed threshed from the stook. Thus as the samples



range from pale colour to dark colour without any marked differ-
ences according to the method of harvesting mere observation
could not give a complete and accurate separation.



range from pale colour to dark colour without any marked differ-
ences according to the method of harvesting mere observation
could not give a complete and accurate separation.



COLOUR _1 ION oy SAMPLES
TO WITHSTAND PROLONGED _STORAGE.

In order to ascertain the ability of the different
colour groups to withstand prolonged storage forty-three samples
representative of the colour groupings and previously tested for
germination in 1929 were tested for germination in April 1932,
{See Appendix, Table 5), The two sets of average percentages
germination figures of the colour groups of these forty-three
samples are set out in Table 7. Pigure 7 shows these average

figures in graphic form.

TABLE 7.

SUMMARY OF 1929 AND 1932 GE TION FIGURES.

Colour 1929 ‘ 1932
Interim Final Interim Final

A 77.2 + 3497Y B6s2 F 4435% 56,0 + 2,428 62.4 + 2.78%
B 9246 + 1.32% 9642 + <9048 68.0 + 2,50y 74,4 + 1.99Y
C 9040 # 2.278 97.0 % 7388 7leZ % 3,738 %642 + 2.49%
D 86,128 * l.42% 93.25 & 2.49) 62.620 + 3.02% 70.2 1+ 3.334
E 89.5 + 1e32% 95.875 + 1.018 65.625 + 4.21% 72.75 & 3.25%
F 6347 4 34688 84,0 + 3.61% 58,3 + 8,914 66.0 1 B,60%
G  B8la7 * 2709 90.3 % 1.95§ 504834 + 4.49% 59.3 + 4.658
H 60,0 % 6.91% 73.77 # 8,210 303 1+ 0.03 35,0 1 9.60%

|
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Such a graph would lead one to assume that for the two
18-day garninat.ion percentage lines the trend is similar fm
groups A to E, mt in these groups the fall in gsminsuon por«»
ecentage for the t.kwee years has been approximately simnq,r XP\

amount being from 20 - 244, Such a depression of gommagumb imw
oentage is more serious in the low germinating group A t&hn %

the four rmml.ng higher germinating groups. The d.tffn#meﬁ( o!'
i8¢ for group F might indicatc that this group mm.um Ms
germination owm better than the previous gx.-oupa. w'e as ﬁm
average 1929 figure of the few samples retested is low 1{:&1‘ m F.

i
)
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(See Table 4) the 184 fall in germination must be regarded as
fairly heavy. If the germination figure had been normal for the
group such a depression of germination in three years would be of
less consequence.

The Interim germination percentage lines show a
similar trend to those of the 18-day figures with the difference
that the 1929 average figure for Group F is very low compared
with what it is for the whole group. |

From the few figures available the conclusion may be
drawn that the colour groups of high average germination capacity
maintain the germination percentages better than those of poorer

germination capacity.



su ND CONGLUSIONS.

The position of erested dogstall as a pasture grass is
outlined and its better qualities are shown to be closely realted
to permanencye

The lawnmower treatments while not truly representative
of grazing conditions give erested dogstail plants varying amounts
of competition and under these treatments the more persistent
plants survive.

Southland samples are shown to be superior to Sandon
samples in number of plants per 1} square feet area. Such a
difference in the early stages is significant under different
mowing treatments but at later 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 very rapid fall
in number of plants over a period of thirty months.

No relation is shown between early maximum flowering
date and number of plants in the plots.

A falr correlation is shown between germination per-
gentages (8 and 18~day) and number of plants in closely mown plots.
The correlation between the counts of the 8-day germination per-
gentage figure is higher but not significantly different from
that of the 18-~day figure. The hiéher correlation between
germination percentage and number of plants in the older Area in-
dicates that higher germinating seed produces relatively a
greater number of more persistent plants than low germinating

seed.
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Significantly s,im/ila.r average germination capacity
MAMAMAMAAAMAAM ALY, ;
is shown over a range of five sample colour groups excluding

s

the palest group of samples and the three darkest groups re-
spectively. In explanation Jacques and Corkill's conclusion,
from work on individual seeds, that pale seed has low germin-
ation capacity due to immaturity and dark seed a low germin-
ation capagity due to over-maturity, was found to be only
partly applicable to average sample colours It is shown that
the germination figures of the darker samples show a greater
falling off than Jacques and Corkill‘'s work indicates so that
heating due to bad harvest and storage conditions has played a
very considerable part.

Interim germination figure is assumed to be a
measure of seed vitality or energy of germination. Similar
high vitality is shown over the same range of colour as the
high 18-day germination capacity and lower vitality is shown in
the poorer germinating samples.

The germination capacity of Southland seed is hig@r
than that of the Sundon seed although the average colour of
Sandon seed is darker than that of Southland seeds Neither of
these differences are significant. There is a higher proportion
of pale samples, yet samples of high germination eapasity, and
a lower proportion of dark and lower germinating samples in
Southland than Sandon seed.

Approximately 754 of the samples of Sandon and Southland
origin are present in these higher germinating groups; and in
Southland seed approximately 17¢ more than in Sandon seed.

A fair correlation (.329 * .040) is shown between seed
colour and germination capacity, bul none is shown between seed
golour and number of plants in the plots. However the relation
between seed colour and germination capacity, and ‘petween



germination capacity and number of plants, is such that there
will be a relation between seed colour and number of plants, al=-
though the correlation figure did not show it.

A brief discussion of the harvesting methods is given
and the conclusion drawn that the practices of stripping seed,
and of growing orested dogstail with porenni&l ryegrass and
harvesting the two seed crops together, are detrimental to the
quality of the seed. If these two methods of harvesting seed
are to remain in use they should be so modified that extreme
sample colours are avoideds A number of samples representative
of the colour groups were retested for germination after three
years. The colour groups gfttrgghr ?y:r%g: g;:;mix:zg:.}z:; c;x:?f;l:y
maintain their germination capacity, The trend for the average
figures of the samples in the different colour groups is roughly
parallel for the two testings the greatest fall in germination
taking pluce in the second darkest group, none of the samples
in the darkest group being retested.






TABLE __ 1.

Counts made of orested dogstail plants in 1} square feet of the weekly
mowmg, 3-weekly mowing and weekly mowing with hay treatments of the pl
of Areas 5 and 8 in the period between the 4th December 1931 and the 5%
| Febrﬁary 1932,
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Counts made by Jacques of the crested dogstail plants in 1} squar
feet of the three treatments of some of the plots of Area 5 durin
the period February - April 1931.
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Counts made of several of the Plots of Area 5 during the period

Jaquny 0Td

?89%1254567890185455789m123456789w12345578
oo 3335m&3334444444444 DHNNUNDODNNNDWDOVYYWDOW
At ettt A A A A A A A A AA A A A AA A A A AAAAAA A A A A A A

-

FEFE S ERE R YD .-..oloam&%lzloonau.n-ﬁ*cnaouq

F 14 1T EE P 2 A ELF 1L EA0ORWIDNIONVOOI T IEIILtELSES YL

t1T Tttt 1ttt 11t It AHOHONOOHMW I E YT r L Y Y

1211540119¢m.¢.—o¢-r.¢..o.a..-f—-.u-».-u-

OOV MOOI I T F LT LT FP TN F L L AR E ML S0

CO-NORHoOoL t t 1 E Tt Lt P E YRttt
NOEOROANNFI VO VRO HAANYVVEDROA NNV OE VRN 40O
DODBORRBRAGRIRARCC000Q00Q0 A THAAAAI4QuauNARN
e B e B B R L P R B e I R P P P
VYOO DRO4NDINODVPOANYINORDNO AN F DO DRG0 H
4“4&444%555%55555&66%ﬁ6, 56.7#?7??777&8&%8
v o o e S -

RS AT N LTI AT O Y EFEL T It VOO .n_..,.~ S

wwu....¢—--«-».~..9@..u«llfi~lll-u.-¢..

FF PP A PN T T PR A I NP IORNAHMAOM I I I HOO S F T L LY

 BEEERTIBLY LEANMSEESEESBN REN IR ARG AN SRS ER B EBEEN

#nqna#w_.*‘n-n..a-._nqaqa.w»---~._nuau_

F AL A I AR A SR A N AR AR LR BERH LA R A LA SN L AL S

1&8456789mnmmuwuﬁm%&y




TABLE 4o

Plot number, seed origin, germination percentage figures, seed sample
colour, and date of early maximum flowering of the different samples
sown in Aveas 5 and 8. The blanks in the origin colum represent
miscellaneous commercial and experimental samples.

Area D. ,
Plot Origin 0 aximum flowe
° Nge date of
emper 4 °
1 - g - F e 20
2 Sandon - - Ce 17
3 Sandon - - B, 20
4 Southland - - B. 1?7
5 Sandon - -~ Be 17
6 Southland - - Be iy
7 Sandon - - Ae 18
8 Southland - - Ce 1?7
9 - . - F‘ m
10 Southland - - Be 17
i1 Sandon - - Coe 18
iz Southland 75 94 Ee A
i3 Sandon - - Ae 20
14 Southland 94 96 Bs 19
48 Sandon 96 99.5 Be 17
16 Southland 9545 97«58 Be 17
i7 Sandon 96 0645 Ce i8
i8 Southland 29 100 Be 17
19 Sandon 87.5 90 Ce i8
20 Southland 9345 97 A iy
21 Sandon 7845 21 De 20
22 Southland 96 98 Be sl .
23 Sandon 94.5 955 Ee T
24 Southland 9845 99 Bs
25 - : 6445 93 Ge 14
26 Southland - - Ee 14
27 Sandon 29 92 Ao 18
28 Southland 96 97.5 Ee 17
29 Sandon 8545 9345 Fo 19
30 Southland 96 99 Be 18
31 Sandon B8l.5 925 A 20
S2 Southland 8845 921.5 De 14
33 Sandon 1.5 93 Ee A%
&4 Southland 76 81 I. 19
35 Sandon 255 77 A 17
36 Southland 96 o7 D 17
37 Sandon 12+ 5 895 As i8
38 Southland 8845 94 He 1?7
39 Sandon 82 96+ 5 Be 17
40 Southland 92:8 9645 : Ee ir
41 Sandon 80 9045 Be 19

42 Southland 91.5 98 Be i7



BR2528

)

8le5

8‘;5
63
56
82
79
80

55
6345
71.5
64
67+ 5

9845

9545
97
o2

28
9545
93
9045
9045
95
9745
785
89
92045
9345
92:5
95




975
9345
9645
6645
93

09
2045
o7
28
94
92
97.5
96
96
97.5
9245
9545
94
9745
99.5
97.5
98

nt i




TM 42 @!‘a _i_gued.

gea Be 1 .
t Qrigin 1o
s e
ember o
127 Southland 935 99:5 Ee i7
128 Southland 975 98+5 Be i8
129 Southland 905 98.5 Ae 17
130 Southland 95 96.5 Be 49
131 Southland 20 93 Ba 18
132 = Soutnlund 9565 o98.5 Ae i8
133 Southland 92,5 9845 Ce 19
134 Southland 8345 98+ 5 Ce i7
135 Southland 91 98,5 Fe 20
136 Southland 92+5 96 Be i9
157 Southland 85.5 : 95.5 Ce 17
138 Southland 86.5 99 De 17
139 Southland 9545 99 De 17
140 Southland 96 98 Be 17
141  Southland - - D. 17
142  Southland Be 18
143 Southland 96 96 Bs 15
144 Southland 69 90 As 19
14 9845 9945 Ee i8
148 Southland ‘98 9945 Ce 1?7
147 Southland 94 o8 Ce i7
148 Southland 9545 99.5 Be 17
149 Southland 985 97.5 Be 17
150 Southland 9545 9845 Be o % 4
151 Southland 9545 9845 Be ; 17
182 8945 95.56 Ce 18
183 89 98 Be 37
154 ; 955 28 Ce i7
155 Southland 95 98 Be 17
156 Southland 93 98.56 Be 17
1867 Southland 20 0745 Be i7
158 Southland 87 96 Fe 17
169 Southland 96 97 Fe iy
160 Southland 94,5 975 Cs 17
161 Southland 92.8 97 De a7
162 Southland 21.:5 9845 Be iz
163  Southland 95 97.5 Be 17
164 Southland - - Be i7
1656 Southland 83845 92,5 Ee 17
166 Southland o2 95.5 Be %
167 Southland - 100 Be 18

, 468  Southland » 97.5 Be 17



T

S &

i Southland 89
2 dao -
& do -
4 do 25
5 do “
6 do 55
Sk do T445
8 do 92
9 do 91:5
10 do v
% 3 do 8i
12 do 8645
13 do 905
14 do 85
15 do 94.5
16 do 68
17 do 76
18 do 66
9 do ‘85
20 do 90.5
: BE do 81
- BB do 86
. B8 do 8045
24 do 915
- BB do 7925
. 28 do 8445
27 do 95.5
28 do 83
. do 95
- 30 do 905
i3 - 75
38 - 76
- BB - 95
%4 2 v
35 - -
36 - -
3? - -
A8 - -
39 Southland 2a
40 do 93
41 do 61s5
42 do 944 5
43 do 0445
44 do 90
ﬁﬁ do 9245
/46 do 7848
{47 do 85

* Probably flowering dates

085.5

8845

97
93

e84
89
86
97
o7
94
9045
B85
97
88
21
9745
90.5
975

{Hay cut 22nd).



TABL de inue

rea B.
s;gt Origin galoui imum flowe
Noe ) . te O
g__;__;;gﬁr » %::
48 Southland 90 96 De 19
49 do 79 92 As 19
50 do B84.5 96 As 19
Bl do 5548 44 i 18
52 do 8345 9645 Es l?
5% do 76 90+ 5 N 17
54 do 87 9545 De 17
&b do 78 9045 I 18
¢« BS do 80 9545 Be A7
57 do : 70 84 He 18
58 do 83 92 Ee 18
- do 955 98 Ce 18
. 80 do “ - - Cs 18
61 do 9645 98 Be 17
62 do 93 Y65 De 18
63 do 90 Y445 He 18
64 do 91. 56 G4 Es 18
65 do y4 97 Be 18
66 - 92 87«58 Bs 37
67 Southland 89 93 - Be 17
68 Sandon 79 93 5 Ee 20
69 do Z5 94,5 Ce E 5 g
70 do - - - 17
71 do 97 97 He 20
72 - - - - 37
74 - - - - 20
74 - - - - 18
75 - - - - 18
76 - - - - Bgs ¢
77 - - - - 19
?8 e - L - -’ l?
79 - - - - 24 *
80 Sandon - - - 22
81 do 94 97 Ee 20
82 do - - B. 18
83 do - - Be 19
8a ao 8045 89 De 20
85 do o2 88 Ae 18
86 - - - - 19
87 - B - - 19
88 - - ~ - 24 *
89 - - R - 24 k3
90 - - - - 18
91 - - - - 20
92 - - - - 18
95 - - - - 1s
94 - - - - 1?7
vh Southland - ” Ce 17
96 do He B 9646 Ba 17
97 do 90+ 5 97 As 18
98 do 97.5 V9.5 Be 18
99 do - - Be 17

* Probable flowering dates.



TABLE 4. Continued.

AES& Be

%y_ Qrigin tew: Final gglour %Jaxﬁ ¥ tlgw
S ergent s N 8 0
ge wbioh., germl ng%%on, - cember 19¢

2\
\ \\

100 Southland - - Be F 1 g
101 do 93 0745 Be 18
102 do 8745 94 Be 18
103 - de 90 o7 Ae 17
104 do - - Be 18
105 do - - Be 18
106 do 715 78 He 17
307 do 92 98 He 17
¢, 208 do 94 9645 As 18
109 do - - - 17
110 do 93 96 Ce 17
lll ; dQ - - B. 18
112 do 94 97.4 De 20
113 do 93 97 Ce i7
114 do 9445 100 Be 17
115 do 946 D 100 Be 17
116 do 93 97 Ce 17
117 do 94 9745 De 18
118 do - - Be Y
119 do 93 96 Ce 19
iz do - - - 17
121 do 94 96+ 5 As 17
122 do SR 98 Be 17
123 do 715 78 He 17
124 do - - Be 17
125 do - - Be i8
126 do 90 o7 A 18
iz7 do 87.5 94 Be - 18
iz8 do 93 - 9745 Be 17
129 do - - Be 1?7
- 130 do - - Be 18
131 do 9745 995 Be 18
132 do 9045 97 R. 17
133 do 8845 9645 Be 17
134 do - - Ce 17
135 - - - - i8
137 - - - ~- 19
138 - - od - 18
‘ 139 - - - - BD .
140 - - ~ - 22
141 - - - - 24 *
142 - - - - 19 -
143 - - - - 20
144 Sandon 52 58 Ae 22
145 do 80.5 89 Ds 20
146 do - - Be i8
147 do -~ - Be 17
148 do 94 o7 e i8
149 do - - - 20
150 - - - - 20
151 - - - - 22
152 - - - - 17

* Probable flowering date.



TABLE Se

Samples testsd for germination in 1929 (unless otherwise stated) and ir
April 1932, In both cases 8 and 18 day figures are given. Also .;.n-

cluded is the plot number of the samples (all of Plot 8).

Bs 26 8445 91 52 59
65 94 97 73 8l

30 90 5 95 72 76

131 9745 99.5 75 81

47 95 98 68 75

Ce 69 75 94,5 47 58
59 9345 98 73 78

29 95 9745 81 84

40 93 97 79 80

116 93 97 76 : 81

De 145 8045 89 (1928) 56 65
31 75 90 36 49

22 86 9045 66 ‘ 70

62 95 : 96.5 (1928) 54 65

117 94 97.5 (1928) 71 76

28 83 9045 78 82

54 87 9345 74 81

48 90 96 (1928) 66 72

Ee 52 8305 9645 73 82
148 94 97 85 87

13 = 9046 97 64 70

58 83 92 46 60

64 915 94 69 69

21 81 94 30 52

15 94,5 93 84 88

27 9545 975 74 78

Fe 41 615 89 (1928) 61 68
32 76 92 85 92

6 53 71 (1928) 29 38

G 123 7is6 . 78 6 30
53 76 9045 5 73

57 70 84 45 61

71 97 97 73 79

19 85 97 37 45

63 90 9445 (1928) 59 68

He 18 66 86 19 31
51 3545 44 6 7

55 78 9065 - 66 g





