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PART I.-FEED FLAVOUR IN. CREAM.
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THE preliminary field trials on the  influence of pasture- species upon cream
flavour conducted during the 1934-35 season and reported by Levy(l)
have been’continued on a more comprehensive scale during the 1935-36
season, and the results are presented in this bulletin.

The work has been conducted along two distinct lines :-
(1) By grazing cows on specially laid down pastures consisting of the

following species : (a) pure  perennial rye-grass, (b) perennial rye-
grass and white clover, (c) pure Italian rye-grass, (d) Italian rye-
grass-grass and red clover.

(2) By feeding indoors to stalled animals known quantities of freshly
cut feed produced from pure sowings of the following grasses
and clovers  : perennial rye-grass, Italian rye-grass, white clover,
broad red clover, Montgomery red clover, subterranean  clover,
and suckling clover.

The details and-results secured from these trials are- set -out below.

SECTION 1.2PADDOCK  GRAZING TRIALS.
The sowings for these trials were made in the autumn of 1935. Each

sowing was later subdivided into six small paddocks of & acre each so as to
enable a system of rotational grazing to be adopted. The composition of
the pastures in each paddock prior to grazing was determined regularly
throughout the trial by plucking a composite sample to the approximate

(1) LEVY : M.Z. Journ.  of Agric.,  50, March, 103.5.
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‘height that the cows were grazing. The plucked sample was then dissected
and the weight of each species determined. Determinations of the ‘dry
matter and of the chemical composition of the feeds were made by the
Plant Research Chemist, Mr. B. W.  Doak. Throughout, the trial, which
extended from the 7th October to 8th March, pasture-growth conditions
were good, and a plentiful and succulent supply of feed was maintained.

SELECTION  0F  Cows.
Two-year-old heifers were employed in the experiment,. They were

selected from the Massey College dairy herd after having been tested for
milk-yield, fat. percentage, and  freedom from individual cream-flavours
and udder-infection. A pedigree Ayrshire, a pedigree Jersey, and a grade
Jersey were used for each pasture sown.

SHED TECHNIQUE .

From the commencement of the grazing trials up to the 1st November
the heifers were machine-milked in the Massey College milking-shed, and
subsequent to this date they were hand-milked in a new shed specially
erected for research into the quality of milk and cream in relation to feeds
fed, and later for animal nutrition investigations. Samples of the creams
from each of the four groups of cows were taken at every milking.

GRADING OF CREAM .

.  .

The samples were graded for intensity of,  feediness at the Massey College
dairy factory by E. Sawers and J. A: Singleton, cheesemaker and butter-
maker respectively, shout  five hours after the morning milking. The scale
of points adopted was on an O-10 basis, but the points allotted within this
scale are not considered comparable to those allotted within the same scale
in the Waikato. On the Manawatu standards for cream, 3 points in the
scale adopted would represent the division point between first-grade and
finest-grade cream. (To avoid the occurrence of decimals the grading
figures in the tables of results have been multiplied by 10.)

RESULTS OF GRAZINQ TIUALS.

The results of the grazing trials are set out,  in Tables I to V. In the
botanical analyses it will be noted that certain percentages of species other
than those sown are recorded. These volunteer species are difficult to
eliminate in their entirety from the sward. It will be observed (Table I)
that the comparatively pure perennial rye-grass feed has given- a~  cream
p~tically-free  of any feed flavours, a trace being recorded on four occasions
only throughout the duration of the trial.

In the case of the perennial rye-grass and white clover sowing it will be
noticed (Table II) that in the early stages the pasture was dominantly rye-
grass owing to the normally much slower establishment of white clover.
During this early dominant - rye-grass phase the feed flavour intensity
was low and rose later as the white clover increased in the sward during
January and February. By this time, however, the season was well
advanced and the feed-flavour intensity remained comparatively low com.-
pared with what would have been expected had t,he white clover been as

4-Grassland Conference.
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dciminant  in October and  November as it was in January and February.
.NJb,  .explanation.  why any one species should be more flavour-produding  St
one season than at another is’ offered at this stage in the investigation.

T A B L E  I.--SHOWING  R E L A T I O N S H I P  B E T W E E N  A  P A S T U R E  OF CO’MPARAT~TELY  PURE

PERENNIAL RYE-CRASS ATD FEED FLAVOUR  IN THE CRBAM  FROM Cows GRAZING
THEREON.

100 = very strong feed flavour. 0 = no feed flevour.
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Comparing the cream produced from the pure Italian rye-grass sowing

(Table III) as against the Italian rye-grass and red clover (Table IV), the
same general argument holds as in the case of pure perennial rye-grass
and perennial rye-grass and white clover. There is a greater intensity of
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feed flavour in the Italian rye-grass - red-clover combination thanin  the
Italian> rye-grass alone. rThe  t,race of flsvour detected at: times in the : +.!.
Italian sowing is undoubtedly due to volunteer suckling clover and white
clover that appeared in this crop. In January and February t.he  percemage
of volunteer white clover increased to-approximately 50 per cent. of the

p$ ”

feed. While the Italian rye-grass remained dominant up to approximately
the middle of November,’ in the Italian - red-clover block a trace only of
feed flavour was detected during this period, and the small amount of flavour ia. ,
detect,ed  was considered to be of a “ cowy ” nature rather than typical
feed flavour. From the period when the red clover dominated the Italian-
from the end of December to the.9th  March-feed flavour increased, although
under ordinary farming conditions this period is generally one of low feed-
flavour intensity.

Throughout the t,rials  certain anomalies existed. Variations in the
weather conditions, stage and state of growth of the herbage,  time of ’
consumption of feed prior to milking, the presence or absence of small
percentages of extraneous plants, the peculiar individuality of the animal
and digestive upsets which may be associat,ed  wit,h changes in the animal’s
diet-all these tend to create fluctuations from the normal relationship
which appears to exist between feed taint and the bulk of clovery feed
eaten. In connection with sudden changes of diet during the trial the
following data would appear significant. Three cows that had been grazing
on a diet of 94 per cent. Italian rye-grass were changed on to a feed con-
sisting of 55 per cent. Italian rye-grass and 43 per cent. of red clover. O n
the first  day on t,his  feed 4 points  of feed flavour were recorded, and on
the second day on the same paddock 1%  point only of feed flavour was
recorded. On the following day the cows were changed to another paddock
consisting of 60 per cent. Italian rye-grass and 36 per cent. red clover. &-
Aga,in  4 points of feed Aavour  were recorded, with a fall on the second
day to 1 point, and on the third day to 0 points. 00  the fifteenth day
they were again changed on to 95 per cent. Italian rye-grass diet and 0 points
for feed flavour were  recorded. During this same period the three  heifers 9
that had been continually on a diet of 55 per cent. Italian rye-grass and
43 per cent. red clover gave an average of 05 points. When they were
changed to another paddock of approximately the same botanical com-
position for t,hree  days they gave 0.3 points of feed flavour, nor did they
alt,er  when frequent changes from one paddock to a.nother  were made-
n.e.,  accustoming the cow to a particular feed would appear to cause a
steadying-up in feed-flavour intensity, and, conversely, putting COWS on to
feeds that vary greatly in the proportion of clover tends to produce abnor-
mally high-feed flavour on the first day that the cows go on to the clovery
paddocks,

The grazing trials reviewed above, despite anomalies that undoubtedly
exist, serve to show that neither perennial rye-grass nor Italian rye-grass
dominant pastures cause feed flavours, whereas the presence of white clover
and red clover in the pasture as a dominant or co-dominant results in a feedy
flavour being imparted to t.he  cream. In the above trials it will be observed
that, owing to the pastures being newly sown in the autumn preceding the
trial, clover dominance did not take place  until after December, when feed
flavours normally fall in intensity. It is to be expected in the coming
season’s trial, when the now well-established clover comes away with the *
grass in the early spring, that grea.ter  feed-8avour  intensities will be recorded,
during October and November.

.,
?
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SECTION 2.---STALL-FEEDING TRIALS.

r

r7

The stall-feeding trials extended over t,hree main periods : (a,) A period
when all six cows were fed on identical rations for twelve days to permit
a study of cow individual&y and to allow time for the animals to adjust
themselves to stall-feeding conditions ; (b) the feeding t,o individual cows
of pure feeds of various individual species, one cow remaining on the
standard grass ration adopted in the early adjustment phase in period (a).
The  trial for period (b) extended over twenty days, and it is held t.hat  this
time on any one feed is sufficiently long to give a very reliable index of the
feed-flavour intensity any one food is likely to produce. After the special
feeds had been fed for twenty days all cows were given a uniform ration
in order to check again the influence of individuality of the animals on the
incidence of taint, (period (c) ).

During period (a) the cows were fed to capacity on a ration of Italian
rye-grass, or a mixture of perennial rye-grass and Italian rye-grass. During
this period no feed flavour of any description could be detected in the cream
of any one of the six cows.

Period (b) was commenced by giving each individual cow a pure ration
of ,a single clover species, one check cow still being retained on the mixture
of perennial rye-grass .and  Italian rye-grass as in period (u).  It was not
possible to produce absolutely pure stands of certain of the clovers, and
during the early days of the trial rather many weed impurities were present
owing to the slow establishment of some species. The botanical analyses
of these “pure ” feeds are shown in Tables V to X. Digestive
troubles and upsets to the animals through ‘* blowing ” rendered
modification of t,he  ration necessary for certain of the clover species
throughout the trial. In all cases, however, the species under trial was
kept dominant in t,he  ration, and where mixtures were necessary care was
taken to ensure that the added feed was in itself non-taint-producing.

.f
FEEDING  P RACTICE.

The following species of grasses and clovers were sown out, as pure
sowings : Perennial rye-grass, Italian rye-grass, white clover, broad red
clover, Montgomery red clover, subterranean’ clover, and suckling clover.
Certain of them, owing to their slowness in establishment and low competitive
nature as a pure sowing, became contaminated with volunteer species of
which Poa annua and toad rush (Juwus bufonius) were the chief. These

.feeds  were cut with the scythe, packed in waterproof bags, and trans-
ported from the area to the stable in a small handcart. The feed was cut
as required, care being taken that it was fed in as fresh and natural a
condition as possible. The cows at first were fed five times, and, later,
four times a day, the quantity fed and the residue remaining being weighed.
The hours of feeding were approximately 8 a.m., 10 a.m., 12 noon, 3 p.m.,
and 6 p.m. ; latterly one feed at 11  a.m. replaced the 10 a.m. and’noon feeds.

SELECTION AND GENERAL MANAG~M~~NT  OF TEE Cows.
Six four-year-old Jersey cows were employed in the trial.
For  the period of the experiment the six cows were stall-fed in .a stable

constructed adjacent to the milking-shed. A feed-bin was provided for each
stall and was so built as to allow of controlled feeding of the COWS. The
cows were bedded with shavings and straw, care being taken that none of
the straw was available as feed. They were groomed twice daily and were
exercised in the stable yard. W hen clover was being fed some trouble was
experienced with scouring and ” blowing,” and a constant watch had to be
kept to avoid serious consequences.
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M I L K I W G -S H E D  TECHXIQUE AFD  GR A D I N G .

The six cows were hand-milked in the special Dairy Research Institute
dairy shed. The sampling practice and the. treatment and grading of the
samples were identical with those already described in Section 1. The milk
of the cows was separated and the  cream was graded individually.

DETERRIINATION  OF SPECIES COMPOSITION OF RATIONS.

The green-weight-analysis method was employed, samples being taken
from the actual feed-bins of the cows. The work entailed rendered it
-impossible to analyse every feed in this manner, but as many samples as
pdssible were examined, and these give a reliable average of the composition
if applied over a period of time. The correctness of applying such an average
figure to the ration of each individual day is obviously dependent upon t,he
variability of the composition of the food f&d.,  Actually, however, there
was little’ variation in the herbage  as cut. The slight possible variations
from the actual composition as given by the average percentage figure,
‘moreover; are in all probability too small to be a factor giving rise to mis-
.leading  conclusions. Accordingly, the average figures have been employed
in the analysis of daily data when necessary.

In ‘addition, dry-matter determinati&s  and chemical analyses ,of  the
daily rat,ions  have been carried out as in the grazing trials.

RESULTS OBTAINED FROM THE STALL-FEEDING TRIALS.. ’

It will be noted in reference to Table V that cow  No. 13 feed on Italian
and/or perennial rye-grass produced a cream practically free of feed-flavour,
.and  what flavour  was produced can be attributed to the small percentage
‘of suckling clover and white clover present in the feed fed.

TABLE V.-FEED  COIWJD~ED  A N D FLAVOUR  PRODUURD BY,  Cow No. 13 BETWEEN
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RYE-URASS.
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,-Table  VI sets out the position in the case of cow No. 14, fed, over the
..a

given period with a ration* dominantly suckling clover (Trifohm  dubium).
It will. be noted that this feed was not particularly pure owing to the great
difficulty of hand-weeding large enough blocks to furnish sufficient feed of a
low-producing species of the nature of suckling clover. The feed was for the
greater part 64 per cent. suckling clover, and this proportion is rarely ever
exceeded in the field under grazed .pasture  conditions. It will be obvious at
a glance that. suckling clover produces an intense feed flavour in cream when
fed during the day without any considerable period elapsing between time
food is, consumed and. milking-time. It is obvious, also, that where a suffi-
ciently long period is given prior to milking, as in the case of the morning
dream, the animal itself is able to eliminate all feediness .from  the milk
produced.

/
1 ..1

TABLE VI.-FEED  C.WFUMED  SXD FLA~OUR  P~ODCCED  BY Cow No. 14 IN THE PERIOD
12~~ NOVEMBER TO IST DECEMBER. Cow FED SUCKLING CLOVER .
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Table VII sets out the position in the case of  COW No. 1.5  fed on a diet
consisting largely of Montgomery red clover. Owing to the fact t,hat  this
clover comes away late in the spring there was a high percentage of impurities
in the early period of the feeding trial. It was necessary to add,  a certain
amount of rye-grass to the-ration to prevent “ blowing ” and to improve
palatability owing to the presence of toad rush. Towards the end of the trial
the Montgomery red clover was relatively pure. It will be  noted that a
fairly consistent feed flavour was produced, but that it was not as intense
as that produced by sucung  clover. The irregularities which occurred .in
theetrial  may be accounted for by the fact that the cows were given a feed
at’ noon and were exercised between 1.30 p.m. to 3 p.m. in the yard and then
given  another feed in the stall prior to milking. If this final feed were not,
readily eaten, then possibly the feed eaten after exercise was not capable of
influencing the milk at that night’s milking.

TABLE VII. - FEED CONSUMED AND ~AVOUR  PRODUCED BY Cow No. I5 IN THE PERIOD
( 12~~  NOVE~IBER  T O  IST DECEMBER . Cow BED  MONTGOMERY  BEII  CLOVER.
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Date.

Nov. 12 . .
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3 1
4 1
5 1
30
6 3
7 0

‘70
7 0
7 0

7 0
7 0
7 0

27.

Remarks on Feed
consumed.

Other species, mainly
annlial  grass (Pm
annua)  and  t o a d
rush (Junas  bufo-
nius).  Trac+s o f
white and suckling
clover and Italian
rye-grass.

Bin full wheu  taken
out to milk.
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Table VIII sets out t,he  results for cow No. 16, fed on a ration of white
ilover (dominant). Here again it was necessary to add rye-grass to the diet
to ward off serious “ blowing.” The daily consumption of white clover was
high, and it was obvious that on certain days the cow appeared to sicken of
the diet. On these days also it is to be noted that t,he  feed-flavour intensity
in the cream declined, although there were some anomalies in this respect.
On the whole it will be fairly obvious that ‘white clover is a milk-taint-
producing feed, but not to so great an extent as suckling clover.

TABLE VIII.-FEED. CONSUMED AXD  ~~‘LAVOUR  PRODUCED BY Cow No.  16 OVER THE
PERI~TI  12~~ NOVEMBER TO 1s~  UFCEXBER.  Cow FED JVHITF,  CLOVER .

100 = very fitrong  feed flavour. 0 = no feed flavour.

Date.

-

1

Nov. 12
3, 13
>>  14
,,  15
,I  16
9, 17
I,  18
9, 19
9, 20

21
:: 22
>, 23
0 24

25
:: 26
,, 27
,f  28

29
::  30

Dec. 1

. .
. .
. .
. .
.
.
.
. .
.
. .
. .
.
. .
.
. .
. .
. .
. .
. .

. .

A4verages.  .
,.-

lb .

i::

48
17
19
11

ii
41
.  .
.  .
.  .
.  .
.  .
.
.
.  .
.  .
.  .

.  .

Composition of Feed.

lb.
54
34

44
17

i i

38
82
73
49
46
61
52
70
61
70
56

- -
.  .

-

--

-

lb.
7F

143
227
115
161
210
231

69
118
112
164
132
126
184
186:
107
117
112
140
105

.  .
-,-
I

T

100
53
83
92
9 5
37
56

64
70
79
74
65
SO
62

.  . 68.4

-

i.

Flavour
rwduced.

i

-

Yight.

60
40
30

5

2:
5 0
20
2 0

z

;“o
4 0

t:
3 0

E
0
-
39.2

Remarks on Feed
consumed.

-

-

Other species cohsist
mainly of annual
meadow-grass, toad
rush, and  suckling
clover.
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Table IX sets out the results for cow No. 17, fed on a diet coqsjsting  mainly
of subterranean. clover. The high palatability of this clover ig  demonstrated
by the enormous bulk of green feed consumed daily and from the fact that
it.  was not so necessary to include rye-grass in’  this diet to induce eating.
Towards the latter end of the trial the diet was more, mixed owing to the

‘pure stand of subterranean running out, and recourse had to bc made to a
farm pasture in order to continue on the test.  of this. species. It will be
noticed that subterranean clover is a high feed-flavour  producer. and stands
next to suckling clover in this respect.

TLBLEIX.-I?EEDCONSUMEUAND~!LAVOUR~RODUOED  BY Cow No.17 OVERTREPERIOD
-12~  NOVEMBER TO ~sT.DEOEMBER. Cow Ron SUBTERRANEAN  CLOVER.

-100  = very strong feed flavour. 0 = no feed flavour. I

FlaVOUr
uroduced.I iComposition of Feed.

lb .
7 1

1 1 5
1 8 7
203
239
230
220
223
247
1 6 9
1 7 5
164
174
1 8 0
1 3 7
1 2 9
1 0 6

2i
7 3

tight.

2 0

2:
5 0

ii
4 0
2 5
4 0
3 0
4 0

2
3 0
5 0

i!
4 0
4 0

0

32

-’

Remarks  on  Feed
b&ml- consumed.
ing.

-
1

-

_-

Date ,
Ither
xcien

L
I

lb .
5 3
3 5
. .
.  .
. .
. .
. .
. .

i i
.
. .
. .
. .
. .
.
. .
. .
. .
. .

lb .
5 2
3 2
.

. .

.

. .
* .
. *

ii
9 5

ii
1 7
.
.
.
. .
. .

. .

lb .
G

1 2
1 4
I5
1 8
1 7
1 7
1 7
1 8
1 3

‘Nov. 12 . .
,I3 . .

:;  14 . .
,, 15 . .
,)  16 .
), 17 . .
,)  18 .
-, 19
,, 20 . .
,)  21 . .

22
1:  23 ::

24 . .
1:  25
,, 26 . .
,a 2 7
9, 28 ::

“9 . .
::  30 . .

Dec. 1 . .

Averages. .

0”
:
i
0

:

0”
0
0
0
0

10

0”
0

.

0.75

Suckling clover the
main impurity.
After 25th the im-
purities were :
Suckling, 13 ,per
cent. ; white clover,
5 per cent.; other
grasses, 21 per cent.
-mainly rye-grass,
crested dogstail;
cocksfoot,  and
brown-top;  also
traces of Ponannua.

. .
-- -- --

-
. .

I
I
b

-
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’ Table X shows the position in rega,rd  to cow No. 18, fed on a rahion
containing broad red clover. The clover was fed at a slightly more stemmy
stage of growth than Montgomery red clover, and for approximately a week
it served as a pure ration. After this period, however, it was necessary to
include some rye-grass in the diet, owing to increasing stemminess of the
clover. The variat,ions  in results from day to day are explained possibly by
the feet  that litt.le  or no feed was consumed in the final feed after exercise
prior to milking, or else sufficient time had not elapsed for the flavout-pro-
ducing  principles to reach ,the  blood-stream.

TABLE  X.--FEELI CONSUHED  AND  FLAVOUR  PRODUCED BY  Cow No. 18 OVER  mm
PERIOD Em  NOVEYBER  TO IST DECEVBER.  Cow FED BROAD RED CLOVER.,

100 = very strong feed flavour. 0 = no feed flavour.

Date.

Nov. 12
>,  13
>,  14
>,  15
I,  10
i, 17
,, 18
,)  19
3, 2 0
II 2 1

:: E
3,  24

2 5
:: 26

2 7
:: 28
,a  29

3 0
Dk’c. 1

lb. j lb.
4 8 j 41
30 / 27

. .
. .
. . .
. . . .
. . . .
. . . .
. . . .
. . .

. . *.
. .

. . j “”

..j . .

.
::i \\
. . . .
. . . .
..I ... . / . .
.. i-=-

Y-

Averages..  / .

lb.
6 2

1 1 8
193 I
217

;yfj
212
235

9 0
7 1

ti
7 2

2
8 0
7 7
7 4
83
6 9

- - -
. .

lb.
1

3
rrace

3,
,,
,3
2,

ii
1 2
1 1

:;
1 2
1 3
1 3
1 3
1 2
1 4
1 1

. . 62.7

3 9
6 6

1 0 0
1 0 0
1 0 0
1 0 0
100
100

2
4 3
4 3

:3"
4 3
4 3
4 3
4 3
4 3
4 3

--

I

-

_-
I

Flavour
Produced.

T

Night.

-

10
2 0

6
1 0

4:
1 0
3 0
4 0
4 0
1 0
2 0
4 0

0

z
1 0
1 0
0
0

‘-
1 7 ’ (

0
0
0

i’

ii

0”
0

I.25

Trace only = suok-
ling clover, Pea
annuci, m o u s e -
eared chickweed,
and shepherd’s
purse. From 20th
0% other species
include mainly
suckling clover,
trace of white
olovor, sorrel, and
odd flat weeds.

While  in.the  above the average figure may not represent, the true position
in regard to the feed-flavour intensity: induced by broad red clover, yet there
can be no question that this species IS capable of producing a feedy  flavour
in the cream, although the indications there, as in the grazing trials set out
in Section 1, are that red clover does not produce as intense a feed flavour as
white clover, subterranean clover, or suckling clover.
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Summing up the position and taking the average feed flavour produced
over the same twenty-day period, we have the relative position as shown
in Table XI.

TABLE XI.-SHOWING SUMMARY  OF RESULTS OBTAINED FROM PERIOD (b) IN WHIU~
Cows WERE FED ON DIFFERENT SPECIES OF CLOVERS. ALL FIGURES AV&AQED
OVER A TWENTY-DAY  PERIOD.

100 = very strong fc,ed,  flavour: 0 = no feed flavour. ,

Average 1 Average  Flavour Maximum Flavouc
‘ C O W
No: Dominant species Fed.

Percentage
of Clover.  ~~.

Intensity. Intensity. i

in Daily
Ration. Night. Morning. Night. Morning.

;;  i Italian and &&Gal  rye
Suckling clover . .

1 5 Montgomery red clover
16 White  clover . .
1 7 Subterranean clover..
1 8 Broadredclover . .

Period (c) : This period was designed to test cow &lividuality in regard
to propensity to produce feed flavour. Four classes of feed were fed over
various periods extending from two to ten days, according to .amount  of
feed available. Considerable variation in feed flavours was noted from
day to day in cream from any one cow on the same feed, but, on the whole,
the average results from the individual cows support the findings in the
trial under period (b), excepting that the average .flavour  intensity was
lower, probably on account of the lateness of the season. The average
figures for each cow over the same period and on the same .feeds are shown
in Table XII. The results for all three periods for the six cows are shown
graphically on p. 14. :I

TABLE XII.-SHOWING  A VERAGE FEED  FLAVOUR  F O R D IFFERENT  Cows W H E N
SIMILARLY FED OVER VARIOUS PERIODS.

100 = very strong feed flavour. 0 = no feed flavour.

of Feed Flavour  : Averagesrfor  Periods. Averaae

D e c .
I,
11
,9

2-4 . .
7-9 . .

16-17 . .
l&24.,

5 0
6B

2 0 2 0 1 0 1 8 0 1 8 0 20 0
29 . 5 1 2 0 1 2 0 2 0 0
.  . 100* . . 1 3 0 8 0 1 8 0
.  . w 2 1 2 0 1 5 0 1 6 0

l Brand red c:over. t x011tg0mery

Cow 16. Cow
- -

N. M. N.
I I

3 0 0 23
1 0 0 1 3
1 3 0 1 3

6 0 9

red clorer.

0 10 0
0 3 0
0 5 0

‘0 6 0

for -
Group.

N. M.

,

8

% Ii
1

2 0 0
1 2 .o
1 1 0
1 1 0
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ERRANEAN C

KLING CLOVER

D a y s
50

Graph showing the relationship between intensity of feed flavour  in the cream and
the  different. feeds received by the six cows  duiing the three experimental’
periods.

,
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Throughout these stall-feeding trials it was noted that a fairly wide
range of variation existed in feed-flavour intensity between one day and
another, even when cows were fed on the sameration-.over  a- giyen-period.
This may h&v& been associated with the state of the feed itself or it may
have been purely a matter of variation in the amount, of feed consumed
immediately prior to milking.

As previously expla.ined,  the cows were exercised after their noon feed
from 1.30 p.m. to 3 p.m., and were then given a further feed prior to milking,
and it would appear that on cer@in  days less of this feed was actually
consumed prior to milking. than’on  another day. .

Work in America by C.  J .  Babcock and others  has shown that-feed f lavour
in cream is to a large extent governed by the time elapsing between  the
taking of the feed and the time the cows are milked. This  i s  c lear ly  shown
in the Palmerston North experiment in comparing night cream with morning
ckeain’.  The last feed given in the evening to the stall-fed ‘cows was at
5.30 p..m.,  and,  assuming that this feed was all eaten by midnight, there
would be a clear six hours between the last feed an,d  milking-time. This
period, even-in the case of the diet producing m&t  feed.flGv&r,  is &ffi~ient~y
long for practically all feed flavour to become elimina,ted  from the system of
the animal.

To confirm this result  in daytime feeding a trial was conducted with the
six  s ta l l - fed  cows. The.trial  extended over a ten-day period, the cows being
divided into tw’o groups~of  three. Por five days three cows were fed right’
up to milking-time, and in the case of the remaining three these had their
last- feed four hours -prior to milking. A-ration of broad-red rlover  and
Italian rye-grass was fed in each case. For the second period of five days
the cows were reversed-Le., the three cows fed right up to milking-&me
in the first period received no feed prior to milking, and the other thr&e,Gere
fed right up to milking-time. The total daily milk-yield and feed-con-
sumption were carefully measured, dry-weight determinations of the latter
atid butterfat-fat determinations of the fortier  being made. The summary
of this trial is contained in Table XIII. . . .-, .

7?~~~~ XTII.-SHOWIN-C  EXPECT  or WITHHOLDWC  FEED FOR FOUR HOURS P&OR TO
MILXIN(:  ON FEED FLAVOUR, TOTAL CONSUMPTION, AND TOTAL PR~DIJCTION  OF
BUTTERFAT OVER A PERIOD OF TEN DAYS.

Pzuticulars  of IIroup.
Total Total Consump-  Total Pmluct~ion.

Feed-flavour
Points recorded.

tion. (Pounds
of dry Matter) .

(Pounds of
Butterfat).

Fed up till four hours before milking
Fed up till milking . .

It will be noted that rationing of clovery  feed prior to milking leb  to
a considerable reduction in feed-flavour intensity, and this  commends i+elf
as a me’ans  of partial control of..feediness in cream  particularly in cases of
high feed-fla.vour  intensities where the grade of the  cream  is-deleteri&ly
&fYected.

_ :

It might be argued that rationing the herd would result in a reduced
butterfat-yield, but it would appear that, provided the animal is on -good
feed, her total consumption of feed will not be affected nor.will  butterfat-
production decline by rationing. This point is clearly indicated also in
Table XIII, where it will be seen that the total consumption of feed and the
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total butterfat prod&&d  was almo&identicai  in the two cases. Where the
supply of available feed is limited, rationing would probably tend to cause a
redm%ibir  in feed consumed and in butterfat-production, but, generally
speaking, the period of high feed-flavour intensities corresponds with the
flush growth of pastures and .there  should be no shortage of feed over this
fhh  period.

PART. II.--FEED  -FLAVOUR  IN BUTTER.
E. ‘BHIJCF:  LEVY, Grasslands Division, Plant Research Bureau, and J. W.

WOODCOCK  and E. R. MARRYATT, Department of Agriculture.
The investigation of feed flavours in butter was commenced at ‘the

beginning of the 1934-35 season, and the findings for that season were
,publjshecl  in the Journal .of Agriculture for March last(l). During the
present season (1935-36) the investigation has been continued at $lorrins:
ville,  ..and  additional farms have been studied..in the Te Awamutu and
Frankton  districts, the co-operating ,factories  at each centre being, the
Morrinsville Co-operative Dairy Factory, the Te Awamutu Co-operative
Dairy Factory, and the New Zealand Co-operative Dairy Factory. Thy

/

technique of the investigation was, along the lines of the previous year,
but greater attention. wa.s  paid at the Morrinsville  centre to detail in the
botanical composition of pastures and the seasonal changes in these, together
with a careful study of butterfat-production in relation to pasture  typj
and its correlation with feed-flavour intensity.

The most promising feature of the work during the, 1.934-35  season was
in the indication that feed flavours diminished in intensity as the quality
of the pasture sward improved and as the per-acre production tended to
rise. The present sea,son’s  investigation has confirmed that indication,
and it has opened up a most,  encouraging vista to the dairying industry
in the Waikato and elsewhere where feed flavours are likely to be intense.

The present season has confirmed in no indefinite terms the fact that
clover-dominant pastures give rrse to intense feed flavours, and that the
lower-producing annual clovers, those which represent the early phases of
pasture-building in the Waikato more particularly, arc worse in this respect
t.han  the higher-producing types of clovers that figure in the ultimate, highly
improved sward. Similarly, in the grasses, sweet vernal figures in the early
developmental phases of the Waikato pastures, and this grass is suspected
of causing a peculiar flavour  to which the name “ Coumarin ” has been
fentatively given. As the pastures improve as a result of manuring and
stocking, non-flavouring grasses, such as perennial. rye-grass, cocksfoot, and,
paspalum,  tend to dominate the sward, and these in a domina,nt  position
associated with white clover would appear to be the  .ultimate  aim in the
Waikato. The evidence to date goes to show that when this state of affairs
has been attained the feed flavour will be reduced--to  a- point. where-  the~~~~~~-  ~-
otdmary  processing methods in the factory can fully deal with the problem.

It is not presumed that these changes in pasture composition can be
induced overnight, as it were, but, given reasonable financial and advisory
facilities, the average dairy-farmer in the Waikato should be able to effect
a marked improvement in the position within six years. Experiment,s  t#o
determine the most effective manurial, seeding, and -stocking programme
were commenced in the 1934-35 season, and these arc being continued in .
the 1936-37 season.

(1) LEVY,  E. BRUCE  : “ Investigation of Feed Flavour in Butter.” Jourmd  of
AgricuZtu,e,  March, 1936, Vol. 50, p. 135.
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TECHNIQUE OF THE INVESTIGATION.
The more intensive study was undertaken at Morrinsville,  where forty

farms were chosen fully representative‘ of the pasture and soil types of the
district. Each farm was mapped,,and  numbers were allotted to each field.
A copy of the farm map was placed in the milking-shed alongside a shed
sheet, upon which was entered daily the number of cows milked, the number
of the field from which the cows came prior to each milking, and reference
was made to any supplementary feeds fed, such as hay, silage, or roots.
These shed sheets were collected at the end of each month, and fresh sheets
$upplied  for the ensuing month. Periodical visits to the sheds were made
to check up on records.

Detailed botanical analyses of all fields on the forty farms were made
by a check method of eye estimation, substantiated in many cases by point
analyses of the swards. The pastures of the more important farm types
‘were botanically analysed monthly so as to check up on seasonal botanical
modifications of pasture mixtures. State and stage of growth were also
noted, together with individual methods of pasture utilization and the
question as to whether the herd as a whole was considered to be adequately
or inadequately fed.

Special nitrogen-manurial trials were instituted in an effort to bring about
pasture changes, some 200 acres being experimentally treated and distributed
over ten farms on different soil and pasture types. The basic aim in’this _
manurial work was to gain information on the possibility of translating
clover-dominant swards into grass-dominant swards by the direct application
of nitrogenous manures. Half fo each field was treated with sulphate of
ammonia plus lime, and the other half with nitrate of soda plus lime, 14  cwt.
of each ingredient being used in each case. aa_

There is no question that, in the Waikato at least, nitrogen is essential
to grass-growth, and the fundamental principle behind the pasture-
improvement work of the Waikato, whereby grass -dominance replaces
clover-dominance, lies, one way or another, in getting more nitrogen on
to the country to become effective in September, October, and November,
when the feed-flavour intensity is most pronounced. The two obvious
-methods are : (1) To increase the phosphate and lime applications so that I
more clover feed may be produced and more stock may be carried, to the end
that more stock nitrogen is manufactured and deposited on the farm in the
form of dung and urine. There is no doubt that top-dressing with phosphates
to increase the per-acre stock concentration has been effective over the
present grass-dominant farms of the Waikato, where liberal and correct
manuring, together with pasture renovation by surface harrowing and
reseeding to rye-grass, or by ploughing and resowing down well to good
strains of rye-grass, have been carried out. (2) The second method is to
make certain fields, at least, grass-dominant by the direct application -of
nitrogenous fertilizers. In the 1936-37 season comparative trials under
these two headings are being carried out, the fundamental question being
the most effective and most economical way to introduce more nitrogen
into the swards of the Waikato.

One of the limiting factors to wholesale trials along these lines is the cost
of the work and the limited funds available. Because of the fact that’
stock itself is a master factor in the translation of clover-dominance to grass-
dominance, whichever way the transition is effected, the separately fenced
field must be regarded as the experimental unit, and these fields, when the

- . . :. : ~

;
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trials are run co-operatively with farmers, must be sufficiently large to carry
the entire herd for at least two to three days, for no farmer can be expected
to graze and milk the cows and separate the cream from two individual
sections of his herd. Further, more than one field on each farm should be
treated.

The question of management also is important in the transition from
clover-dominance to grass-dominance. Close grazing, irrespective of
manuring, favours clovers, whereas rather lax grazing encourages grasses
rather than clover-particularly discouraging those clovers that figure in
the old permanent pasture. This again serves to emphasize the need of
the field as the unit of the trial in order to efficiently control the stock-grazing
factor, and even when this is attained farm co-operative experimenting
may yield no data under adverse climatic conditions. This was borne out
during the season just past where owing to a late spring the nitrogen-treated
.fields  were in many cases so closely grazed as to offer no chance whatever
for the sward to develop its grassiness before the normal clover-growth
came on and before the effectiveness of the applied nitrogen had worn off.
It would appear that no form of nitrogen  will last effectively longer than
eight to ten weeks, and unless the growth produced  during this period of
effectiveness is allowed to develop somewhat, then little change in the
composition of the pasture is to be expected, unless, of course, su5cient
nitrogen in a toxic form is put on to injure the clover of the sward. Such
applications arc not recommended, however, actually an application of
nitrogen, provided the growth following is allowed a fair chance to make
some headway, has an effective range for longer than eight. to ten weeks
in so far as the growth produced is fed irk  situ  by the grazing animal, which
in turn returns to the land the majority of the food it has consumed in a n
form that is almost immediately available again as plant food, and thus the
effective range of the original nitrogen dressings is extended. This principle,
of course, applies to all forms of manuring : there is a primary effect from
the manure as such and a secondary effect from stock residues that are
deposited as a result of the initial growth from the manures, and in the case
of phosphate applications t,he  grass-growth following some years of such
manuring is a secondary effect  and not a primary effect-the primary effect
being confined ma.inIy  to the olovers  of the sward. At a rough estimate
it would appear that a carrying-capacity of approximately one adequately
fed cow per acre or its equivalent will return to the land su5cient  nitrogen I

to maintain the rye-grass in a ,vigorous  and healthy condition, and as far
as the Waikato is concerned there lies the key to the position in regard to
pasture-making, and, as will be seen in the results of the feed-flavour
investigation, here lies also the most practical means on the farm of reducing
the intensity of feed flavours in cream.
1 The technique of experimentson- the-scale carried- out  during  the last two
seasons investigating the feed flavour  in butter cannot of necessity ‘be  very
rehned,  and it is to be expected that certain incongruities will appear in the
tabulated results. None of the factors is consistent day by day. Even on
the best of farms the pastures vary not only from field to field, but also from
part to part in any one field according largely to stock concentration, those ‘-
areas further from t,he  gateways generally being less grassy than those
approximate to gateways and highways for stock. The ut’ilization  factor
varies from farm to farm and from season ~to  season ; the weather conditions
-temperature, humidity, sunshine, and rainfall-vary from day to day,;
the human factor varies from farm to farm, and even on the same farm, as
does also the animal itself.



Nevertheless, these are the practical conditions under which any for&‘of
modified firm-management that might be suggested as an outcome of the
investigation must be applied, and it is claimed that no differences will be
significant in the daily rout,ine of the ‘farti unless these appear’under  the
normal farm conditions as they exist in practice. ..’

* It would appear that the results secured to date are  significant and. that
these, when applied in the daily routine, will eventually lead to an, improved
article as far as feed flavours are concerned and that there, will .be  an
accompanying fillip in the production as well:

The technique in the factories concerned is as follows : Samples of cream
are drawn from the cream7suyply  of co-operating farmers, the night cream
and the morning  cream being kept separate. These samples are kept until
$he last supplier’s cream is received and are then graded by sense of sm’cll
and taste. A scale of, O-10 has been adopted ; ‘0 = no feed flavour
and 10 = a very strong degree of feed 5avour.

.. Differentiation is made between feed Aavour-  and flavours  which arise as
‘a r&stilt .of lbacterial  contamination, the litter being classified as “ off ” and
-ate  eliminated in assessing the average feed-flavour intensity. Daily results
are’ recorded,  and these are summarized every ten days. In the investigation
“ off ” flavours have been further inqestigated  by direct microscopic courits,
and bacterial contamination thus verified and, wherever possible, rectified
at the source of contamination. The bacterial contamination of the cream-
-supply.iliterfeied  in. no. ‘small measure with the course of the investigation,
and in sum’marizing results, particularly in‘  the warmer inonths,  whole periods
on some farms had to be omitted from the calculation owing to bacterial
contaminat8ion  overshadowing t.he  true characteristic fe&l flavour:

G~NSTDERATIOX  OF RESCJLTS.

In &e’  1934-35 -season it was fqund  possible’to classify the farms of the
Morrinsvil1e’distric.t  roughly into four types. During the present season
these types~  have  been largely retained with certaiq  minor subdivisions
result&g in the following eight classified- types :-

Fawn  !J’ioe  .Z.-Perennial  rye-grass is dominant, white eloper subdominant,
and w&h  upwards of 10 per cent.  cocksfoot, Yorkshire fog, &c.  Some
paddocks may b-e  not quite so grassy as the type.

Farm  Type l-Z.--Co-dominant perennial rye-grass and white clover with
cocksfoot,  often subdominsnt.  Fields slightly lower in soil fertility thali
type 1.

Farm  Type  2.-Dominaht white-clover. farms with perennial rye-grass
subdominant or co-dominant on the better and more’ highly stocked fields.
The poorer fields may contain some suckling clover and sweet vernal:

Farm Type 2-3.-White  clo.ver,  suckling clover, and,/or  subterranean
clover may be co-dominant. Sweet vernal, Yorkshire fog, cocksfoot, and
perennial rye-grass may be subdominant.

.
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Farm Type 3.-Suckling clover or subterraneanolover dominant. Sweet
vernal, Danthonia pilosa subdominant or co-dominant. Some perennial
rye - grass, cocksfoot, -and white clover. Farms in the early stages of
making. .

Farm Type &.-Suckling clover, Danthonia pdosa,  sweet vernal co-
dominant ; usually much flat weed ; some perennial. rye-grass, cocksfoot,
white clover, but in a stunted condition. Farms virtually in an unimproved
condition and of IoW  per-acre productivity.

Farm Type 4.-Drained peat lands ; grass dominant. Yorkshire fog,
brown-top often dominant ; cocksfoot, paspalum, subdominant, with some
perennial rye-grass and white clover on more consolidated pastures. Lotus
major often prevalent in summer.

Farm Type &-consolidated peat swamps : Perennial rye-grass, &hi&
clover. Yorkshire fog and/or paspalum dominant.

In’ Tables I and II .twenty  farms representative ‘of t*hose  under trial at
Morrinsville  have been tabulated and grouped int,o  the eight main pasture
types as set out in farm types 1 to 4~ above.

The outstanding points to be noted in the results as set out in
these tables are : (1) That the months of October and November are
the worst periods for feed flavour; (2) that the farms that carry the
poorest types of pasture (type 3) are the worst in feed-flavour
intensity for the duration of the flush of feed that is produced ;
(3) the poorer the pasture the shorter the flush period, but the more
intense the feed  flavour (3A group); (4) the more grassy the pasture
types the milder is the feed flavour (type 1 group) ; (5) the white-clover-
dominant-pasture types give a high feed flavour, and for the duration
of the present wet season this flavour was prevalent over a long period of
t,he  year and there is a fairly marked autumn period of increased feed flavour,
which is due almost entirely to white-clover growth ; (6) the true peat
swamp (type 4) gave little or no flavour, and what is present in the 4~  group
is due largely to some paddocks on rolling non-peat country associated with
the farm.

The really important fact depicted in Tables I and II is that the better
grassed and more improved farms are’giving  quite mild feed flavours, whereas
the unimproved farms, or farms in the early stages of improvement., are
giving quite strong feed flavour. Partly developed farms are giving an
intermediate intensity of feed flavour.

THE-  MORRIXSVICLIC  RESULIX  COMPARED WITH THOSE AT PRANKTON AND

TE AWAMUTU. .

The results from the Morrinsville factory are remarkably regular in rise
and fall in feed-flavour intensity according to t,he  clover content of the
pastures, and, in particular, in reference to the annual clovers-suckling
clover and subterranean tilover. The relationship of morning cream to
night cream (see Tables I and II) is also extremely pronounced and is in
accord with pasture composition, the poorer  pasture types being com-
paratively strong in the morning compared with the better-quality pastures.
At ‘,Morrinsville  also ‘the autumn grading coin+les  well with the bo.tanical
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composition of pastures-the white-clover-dominant p.astures  being respon-
sible for the maintenance of a feed flavour that is common to. pastures of the
1 and 1-2 types, declining as the 2-3,,3,  and 3~ types are,met  uiith,  this period
being a very low clover period in those pastures where the annual clovers
predominate in the spring and early summer.

At the Prankton  and Te Awamutu factories (see Tables III, IV, V, and
VI) there is less marked gradation in the points allotted for feed flavour, and 6%
the morning cream is relatively more strongly flavoured  than in the case of
the Morrinsville factory. This state of affairs is probably due to the fact
that farms included in the’survey  in the Te Awamutu and Brankton districts
were, on the whole, inferior to those in the Mor&nsville  area. In the Te
‘Awamutu area no typical type 1 farms were recorded and greater difficulty
was experienced in classifying the farms into the groups as shown. This
latter point was also true of the Praqkton  area. Undoubtedly, however,
those farms classified in the type 1 and l-2 groups were the best grassed and
most highly improved of all the farms surveyed within the Te Awamutu and
Frankton  areas, and these, be it noted, are the most mild from a feed-flavour
point of view. A point to be noted in these farms is the rather narrow ratio ,
of morning cream to night cream, and this may be regarded as verification
of the rather poorer pasture swards compared with those at Morrinsville.
Table II sets out the position at Morrinsville in regard to morning cream,
and here, on the whole, there exists a wide ratio between morning cream and
night cream, excepting in the case of type 3 farms, where the ratio may be
narrow. Thus the ratio of the morning cream to night cream for the
Morrinsville  farms for the months of October, November, and December is
1 ; 4.85,  whereas for farm N in the type 3 group at Morrinsville the ratio for
the same period is 1 : 1.55. The ratios of morning cream to night cream at w

Te Awamutu and Frankton  respectively for October, November, and
December are 1 : 2.23  and I : 2.54.  This wide or narrow ratio between
morning and night cream may be accounted for by the fact that where the
herd can get its fill quickly and easily and is adequately fed in the evening *
and up until midnight, that herd is content to camp after midnight until
milking-t’ime  in the morning, whereas where.the animal is hungry at midnight
there is the probability of its fossicking for a feed early in the morning prior
tc milking and hence a high morning-feed flavour would be recorded.

Individually there are large differences in suppliers in both the Te
Awamutu  and Prankton  results, and this may be observed from an examina-
tion of Tables III, IV, V, and VI. At Frankton  (Tables III and IV) the
best-grassed farm is farm A, although even this has some rising country at
the back where the turf is much weaker than on the flat, and one hill paddock
is subt,erranean-clover  dominant on the north-east and north-west slopes.
The poorest pastures in the Frankton  series are R, S, and T, and these gave
consistently the worst fee&flavours. Farm R may be regarded as a suckling-
clover-dominant farm in a rising stage of soil fertility as a result of recent
manuring. Farm P is a subterranean and suckling-clover-dominant farm,
and Q is a subterranean-clover-dominant farm with some white clover and
suckling clover present. These, it will be observed, are all high in feed-
flavour intensity.

The average figures for the farm types at  Frankton  were not as out- T
standing as at Morrinsville, where very much-more detailed botanical work
Was undertaken, but the fact is clear that the better pastures give less feed
ilavour  than the poorer, and while it is very true that the numbers of good

4
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pastures are few yet there appears to the writers t,o be  no reason whj  the
poorest pastures should not he made as good a’s the best and the best
considerably improved.

In the Te Awamutu area.(Tables  V and VI) no pastures werk.met  with
in the survey that one could place in the type 1 group, and in general it
must be said that most of the pastures within this area are still very much
in the developmental stages. Parms  A, Lnd  B are dominan$lJ;  paspalum  in
the summer and this grass has kept the feed flayour  low. Farms Q and R
are typical poor suckling-clover-dominant farms, and tarm  S is an extremely
poor farm, where weeds constitute upwards of 50 per cent. of the sward.
It.will  be noted that feed flavour on this farm is comparatively low compared
with farms.&  and R. The position here was largely a matter of insufficient ,.
growth to produce much feed or feed flavour. It. is fairly obvious also
that the normal weeds of the pasture are not responsible for t,he  characteristic
feed flavour met with, otherwise farm S would have given the maximum
points for feed flavour, as this is the most weedy farm met wit.h  in the
survey.

It must be stated that,  for the year under review conditions were very
favourable  for the development, firstly, of annual clovers in the pastures
of the Waikato during the spring -and  early summer, and, secondly, of whit,e
clover over the summer and autumn periods., There appears to be no
doubt that the drought of the prio?  193435 season opened up the pastures
greatly, largely by the elimination of white clover. In such weakened
pastures the conditions were most propitious for the germination, growth,
and spread of annual clovers, and this was in evidence on mans  farms
where the soil fertility appeared such as should grow white clover, $nd
no doubt did grow white clover prior to the drought of the preceding summer.,
This state of affairs would account for the abnormally high feed flavour in
general throughout the lighter soils of the Waikato at least, a temporary
setback in the pasture-development work being experienced.

RESULT OF N~TROGE~T  MANURING TRIALS.
The most outstanding result of applied nitrogen was the early iesponse

and  greater growth from the grass,es  of the sward, and particularly from
perennial rye-grass. The manure was applied during the first week in July,
and the lnaximgm  effects of the nitrogen dressing were seen during  late July,
August, and Sept,ember, after which period the response began to wane.
Unfortunately, the spring of 1935 W&S  late, being cold and comparatively
dry until the end of October, with the result that the nitrogen-treated fields
were hard, rather  than_  leniently, gmsed. In the_  effort to-  -ensure  ~gyass-
dominance the grazing management is most important and a certain amount
of let-away of the sward is necessary before the grasses’can assume dominance
over the clovers. The cold spring of 1935 precluded lenient management
of the treated pastures, and consequently but little statistical information
was gleaned regarding the value of nit,rogen  manuring as a control measure
of feed flavour in cream. It must be pointed out,  however,‘that no single
application of nitrogenous manures will have a marked- lastidg.  effect. The
nitrogen manuring must be considered as part of a long-range plan whereby
cl&er-dominant  swards are’ translated to grass-dominant swards:  and until
some years of manuring have been conducted little information of a definite
nature can be expected.
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TABLE  I.-SHOWING  INDIVIDUAL  Fmnis  CLASSIFIED ACCORDING  'PO PASTURE  TYPE, TOGETHER

WITH FEED-FLAVOUR  INTENSITY OB NIGHT CREAM FOR EACH TYPE OVER SPECIFIED
TEN-DAY PERIODS: MORRINSVILLE DTWXCT.

100 = very strong feed flavour. 0 = no feed flavour. The letter at the head of each column
is the supplier’s nom  de plume.

-

Aug. 11-20

s&. 21-31 l-10 .:: . .
,) 11-20 . .

0%. 21-30 l-10 . . . .
1, 11-20 . .

N&. 21-31 l-10 . . . .

J;n, 21-31’ 11-20 l-10 ;. . . . .

1, 11-20 . .

Fk6.
21-31  .
l-10 . .

9, 11-20 .:-
21-29  :.

iVi&h  l-10
,) 11-20  .::

2131
AGil  l-20.  ,: :

,, 21-30 . .

0  1
2  3
0 I
6  1
3  2

14 8
29 13
1 0 G

1: 1:
1 6 1 0

0 2

-A  Y
3 4
7  9
1 I
I I3 17

,l 1 9
7 1 1
7 -.12

11 9

; ,I:
1 0 1 5

0 18 0
11 12 0
3 7 0
0 14 3
0 19 3
0 35 41

10 29 46
8 23 40
6  13 29

3 2 341 2 0
1 9 2 9 2 2

5 9 5
1 4 9 5
1 3 1 1 5
1 5 1 4 . .
2 3 8 .
1 7 4 . .

9 5
1 4 7 . .
1 2 1 9 ,.

9 1 6 . .
,7 1 3 . .

6 10 .
1 6 . .
0 12 .

0
0

:

3:
4 0
4 2
1 7
4 7

ii
1 4

i i
1 3
1 0
1 1

5
4
1

1 1
4
1
1

I 3

12 I 16 I

0
421

1 I

0
0

1  I
4

36 50 52 58
25 44 -46  53
50 50 57 64
44 48 58 58
14 25 38 45
30 45 18 34
22 32 20 25
34 30 20 15
40 23 24 10
35 14 29 11
28 1,  20 17
28 1’13 11
32 11  15 13
27 11 10 .7
22 7 9 10
1 5 5 12  5
19 9 G 7
18 -3 15 5

o-5 . . 9 17
4 10 17 34 12
6 1 22 16 28
7 9 30 14 37

22 32 45 11 58
29 39 44 47 62
46 63 49 56 78
36 56 60 72 71
38 43 45 70 61
51 70 75 74 81
48 60 70 70 67
20 43 38 4G 45
26 37 40 . . 43

1 18 20 10 33
5 6.. 528

16 6 . . 26
13 4 . . . . 17
3 1..  0 5
9  4.. 0 1
7 4.. 1..
3.1 1 5
2, 4 . . .6 6
3 3.. 15
2 0.. 0 0

1)  Ol  . .I O/  Ol

2  0

ii  :
0 0
4 0

10 3
25 2
2 3 .
6 0 0
7 8 0
8 5 8
4 5 3
. . 0

. .

. .
:

. 0
‘0 0  0

0 0
. 0
0  0
1 0
0 0
0  0
0  0

0

24 !

0 0
2

1 4  I
0 0

0
23’ 27 0
9 3 1  0

27 30 20
24 11 29

‘11 33 20
0 3 8

15 50 27
10 9 1’7
7 0 14
0 0 10

1 0 3 1 0
. . 0 2
. . 0 0
‘0

‘6
0
0

0 0 0
1

0  I

31 0
0 1

1 0 0
3 0 I 0
3 0  0
5
1 1

5  0

*=1

FEED FLAVOUR  IN RELATION TO SPECIFIC FIELDS OF TIIE  SAME

PASTURE TYPE.

Feed. flavour in relation to pasture composition as distinct from whole
farms where more than one class of pasture may exist is shown  in Table
VII. In this table are shown graiings on fields of various dominants, and
these definitely show that the clover dominant and subdominant fields are
giving the  most intense feed flavours ; that the grass-dominant and grass-
subdominant fields are giving the lowest feed-flavour intensities ; and that
the clover-dominant: fields with grasses  subdominant .are  giving an inter-
mediate feed-flavour intensity. This comparison is of interest in so far
as it eliminates the .possibility  of herd and farm management being a
predisposing, causative factor of feed flavour.

PEED-FLAVOUR INTENSITY IN RELATION TO PRODUC~VITY  OF BARM TYPE.

Grassiness ‘in the sward does not necessarily mean that the farm is of
exceptionally high productivity, but rather the reverse where clover is
reduced below a certain percentage. The thriftiness of the grass also is .to
a large extent wrapped up in its association with clover, particularly wit,h
white clover: and the general palatability of the sward depends largely on
its white-clover content. High productivity, however, can be secured
where grass is dominant over clover, and it would appear that the ideal to aim
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at is grass-dominance up to 65 per cent. to 70 per cent. of the award,  the
remainder being largely white clover. This  state of affairs should be possible
in the Waikato for the months of September, October, and November at
least, and these months, be it noted, are the worst for feedy .flavours. In
a normal year feed flavours decline rapidly in December and are seldom
troublesome  in the summer and autumn even when during these  periods
-the  swards are clover dominant.

In Table VIII are given the. mont$hly  butterfat-production figures for .a
number of the Morrinsville suppliers, and by reference to Tables I and II
it may be learned into which pasture group these farms fall.

The main point of interest in Table  VIII is the production peak of the
main farm types. It will be noted that farms of -type  1, l-2,  and. some, of
.type  2 show an early peak of production, this ‘coming in October in each
case, whereas those farms of type 2 mainly, types 2‘-3,  3,,  and,3A,  have their
peak of production in November and some in December. It is well known
that in grassland farming earliness away in the spring,  with an earlyrise’to
the peak of production, is associated with a general high,:average  of pro-
duction per acre, and this is particularly true in a normal season where dry
ooriditions  are expected after December. In the year under review this was
not so. A cold spring (October) and a wet summer were experienced, and
this has detracted somewhat from the  comparative figures obtained over
the season between the main farm types. Nevertheless, the figures indicate
that the farm types  A-E (Table VIII) have come to their  peak early and
have sustained their production well throughout, and these (see Tables I
and II) arc low in feed-flavour intensity.

TABLE II.Y%Io~INQ  INDIVIUUAL  Pamas CLASSIFIED ACCORDING TO PASTURE TYPE,TOGETHER
WITH FEED-FLAVOUR  INTENSITY OF MORNING CREAM FOR EACH TYPE OVER SPECIFIC
TEN-DAYS P E R I O D S :  MQRRIN~LLB  DTSTKICT. ,.

100 = very strong feed-5avour. 0 = no feed-5evour.  .The letter at the head of each column
is the supplier’s wm  de plume.

‘V

.

1-2. 2. 2-3.Periods. 3. 4.4.

). E.

0

E
0

i
0
I
7
6
8
4
I
2
0
3

:
0
0
0

ii
0

--
L 1
-

0
0

f
0
0
0
0.
0
0
1
0

ii
0
2
0
3
0

:,
2

:
- -

J.
/

:

:
0
8
4
2
4

i
1
1

1
I
4

ii
0
4
0
2
1
0
0
0

0
3

i
0
1
4

f
6
I
6
3
1
1
0
0
0

:
1
1

-

[.
-

:,

:
0
0

f

t
1
5
2

:
0
1

i
0
1
0
0
0
-

-

I

-
I.

:
0
0
1
3
4
8

:
9
I
9
2
I

i

El
4
2
6
0
3
-

Aug. 11-20
21-31

s&t.  l - 1 0
1, 11-20

ok 21-30
l -10

1, 11-20
o- 2-i-31

Nov.  l -10
>3 11-20

1G. 21-30
l -10

,a 11-“0
,, 21-31

‘Jan. l -10
2) 1 l-20
li 21-31

l Feb.  l -10
,> 11-20

i&cl1
“l-19

1-l  0
,* 11-20

I+
Ai;il  “:~~~
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Dominant whit,e-clover  pastures, farm type 2, have also done remarkably
well for the season and have given a very long spread of high productivity.
There is no doubt that white clover in farms A to F is largely responsible
for the sustained production in these farms also, the rye-grass of the pastures
being largely responsible for the early production peak. It will be noted
that farms in the type 3 group and some in the 2-3 group fall away in pro-
duction fairly rapidly after the November-December peak, and this may be
accounted for by the short seasonal growth of the annual clovers-suckling
clover and subterranean clover-compensated, however, this year by a fair
summer growth of white clover throughout most of the pastures. Farm P,
type  3A, is of interest as showing the late start in the spring, thedelayed
peak of production, and the rapid wane after that peak had been reached.
This peak represents the normal flush peak of suckling clover, and by
reference again to Table I it will be noted that this flush of production coincides
with a period of high feed-flavour intensity.

In Table IX the per-cow and per-acre butterfat-production figures are
given, and these, taken in conjunction with total production and feed-flavour
intensity, go to show that the tendency for high per-acre production goes
hand-in-hand with a low feed-flavour intensity. Farm C is rather low, but
this farm ran sheep on the dairy-farm until fairly late in the spring. Farm G
-a dominant white-clover - rye-grass farm-stands high in per-atire  pro-
duction. This farm. and farm B are alongside one another and are under
the same ownership and general management. A comparison of the feed-
flavour intensities of these two farms is of interest. ’

Generally speaking, it will be noted from a comparison of the per-acre
production (see Table IX) with feed-flavour intensity (Table I)-that a high
feed-flavour intensity is associated with a low per-acre produ&on, and a
low feed-flavour intensity is associated more with a high per-acre production+

The per-cow production does not correlate with feed-flavour intensity,
nor yet with a high or a low per-acre production. Nevertheless, there are .
some interesting points here. All 1o over pastures, so long as the cows
are adequately fed, are high milk-producers. The only farm which the
cgures  would indicate to be inadequately fed is farm P (Table IX), where
the .rise  in per-cow production coincides markedly with t.he  flush suckling
clover peak in November and December. Farm K would appear to be
inadequately fed in September and October ; Farm N fed bran to tide
over low-production periods, and this farm, although on poor country,
heads the list in per-cow production. A point of interest from the farm-
management point, of view is the comparatively low per-cow production.
of farms B and G and the relatively high per-acre production of these
farms, and- the question that naturally arises is whether slight overstocking,-
to a point is not preferable to understocking. It certainly emphasizes the
fact that full utilization of the herbage  produced is essential to a high
per-acre production on farms where copious growth is produced, and this,..
where the cow production is watched overclosely, may be lost sight of by

&some  farmers.
The main point the writers wish to make here, however, in introducing

these production figures is to show that farmers can forge ahead with
manuring and stocking to cffcct pasture improvement and at the same
time rest assured that the quality of their cream will not suffer from the
point of view of feed flavours ; all evidence to date goes to show that the.
quality will be improved from this point of view.

3
I

.

.
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TABLES III AND IV.-SHOWINQ IND~XDVAL FARMS CLASSIFIED ACCORDIXC  TO PASTURE TYPE
TOGETHER WITH AVERAGE FEED-FLAVOUR INTEnSITY  IX CREAX FOR EAOH  TYPE OVER
SPECIFIC T EN-DAY P ERIODS : FRANKTON D ISTRICT.

.
100 = very strong feed flavour. 0 = no feedflavour. The letter at the head of each column

is the supplier's nom de plulwe.

Farm Types
- - -

Periods.

.

Oct. 11-20

NZV.
21-31
l-10

1, 11-20

Dkto.
21-30
l-10

,I 1 I-20

J&
21-31
l-10

,9 11-20

F:b:b.
21-31
l-10

,, 11-20
21-29

%&oh  I-10
,, 11-20
,, 21-31

Oct. 11-20
21-31

N:v. l-10
,, 11-20

D;;C.
2130
l-10

,, 11-20

J&.
2131
l-10

,. 11-20
21-29

I&h I-10
,, 11-20
,, 21-31

. .
. .
. .
. .
. .
. .
. .
. .
.

ii 41 36 2 4 '  .  . 5l'  53 43 47' 45 34' 36' 15'

50'

47 56' 55' 60 45 4(? 50 30 55 48' 521  33 43' 51 50 50' 60  701 47 62' 58 53' 56 5i 16 8

32 38 28 43 48 43
371

55 5 2 5 0 5 6 51 i0 51 4 8 67 5 6 57 63 14
25 38 4 3 31 34 -38 49 6 0 63 4 4 49 53 5 4 5 2 63 5 2 6 0 6 4 2 8
23 4 6 41 38 38 3 4 3 5

44 1

47 5 1 57 4 2 41 5 4 4 9 51 51 53 61 66 2 8
26 27 41 37 31 3 0 33 36 5 3 4 4 38 33 46 5 0 47 55

30.37 i
4 4 5 6 4 0 31

22 31 4 0 28 31 4 5 4 8 41 26 48 30 531 39 53 5 5 23
25 23 4 0 23 27 30 4 3 33 4 0 3 3 , 4 0 1 0 , 501

261
3 0 , 30 50: 33 37 60 17

'16 23 181 30' 17 18 2 3 28 2 5 3 2 20 17 17 17 4 2 7
. 28 35 38 35 38 4 5 4 4 35 4 0 35 2 0 30

30, 21
3 0 5 0 14

. . 27 41 43 3 5 .36 23 4 8 2 6 50 39 56 27

. . 2 0 23 18 ,30 4 0 35 3 8 27

40 481'53  38

3 5 5 0 15
21 33 36 40 4 0 38 4 4 2 3 43

391  38'  35
4 0 35 4 5 6

251 5 0 2 0
30 381  28

3 8 36 8
32 27 33 30 33 3 5 3 0

161
33

301  23
3 7 39 14

20 . . 33 8
12 23 40 60 4 0 28 6

Table III.-Night Cream.

. .

.

.

. .

. .

. .

.

. .

.

.

. .

. .

. .
. .
. .
. .
. .

Table IV.-.iiorning Cream.

12 13 17 11 9 12 14 21 2 0 ,  2 0
2 0 '

411 34
43 34,

2 8
31

3 2 23
27 10 10 3 7 3 13 13 1 0 ' 37 17
11 7 10 3 3 1
14 18 10 12 6 20 16 18 10 3 3 2 0 14
17 21 16 9 17 16 22 14 2 1 3 8 16 13
8 12-1W17.15-lo-12--20 2 0 3 0 15 12 -
.7 6 6 9 17 9 14 11 13' 18 9 4
0
11

4 6 5 3 8 18 10 5 14 10 3
10 7 10 6 7 10 16 3 13 7 6

0 4 6 5 3 8 18 10 5 14 10, 3 16 4 13 14
7 6 6 9 17 9 14 11 13 18 9, 4
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TABLES V AN1)  VI.-SHOWING 1N~lVl~uiLL  FARMS  CL&%IFIED  ACCORDING  TO PASTURE  TYPE,
TOGETHER  WITII  AVERAGE FEED-FLAVOUR  INTENSITY OF CREAM FOR EACH TYPE over
SPECIFIED TEN-DAY PERIODS: TE AWAMUTU  DISTRICT.

loo  = very strong  feed flavour. 0 = no feed flavour. The letter at the head of each
001wnn  is the supplier’s nomde p‘lume.

Fan11 Types-~___~~ - .-____
. Periods. 1-2. 2-3.

Oct. 130  .:
Table V.-Night Creara.

,* 11-20  . . 25 18 27 23 31

Nk “:%  : :
I, 11-20 . .

DLL,
21-30 1.

l-10  :.
1, 11-20 . .
0 21-31 . .

Table VI.-Morning Cream.
Oct. l-10  . .

19 11-20 . .
I, 21-31 . .

Nov. l-10  . .
,I 11-20 . .

d

DL.
2130 . .

l-10 . .
,, 11-20 . .

” 2131 . . .

TABLE VII.--SHOWINU  DISTRIBUTION  OF FEED-FLAVOUR~NTENSITY  IN CREAM IN RELATION  TO

POSTURE  COMPOSITION DURING THE MONTH OF NOVEMBER: MORRINSVILLE DISTRIC,T;

. 100 = very strong feed flavour. 0 = no feed  flavour. I .

Grasses, . .
Grasses . .

.

.

White clovfk
S u c k l i n g  cldver  1:
SuOkli’ng  and  sub-
terranean  Clover
White clover . .
Suckling clover . .

I IPercentage of Grazings showing P Feed-tlav&.- .
I lYUm”er  / Intensity of Points.

Subdoy  jGra%gs.~  , , ) ) , \ I-~ , 1 L
0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

suckling clover
Grasses . . .72 8 7 8 17 24 : 8 13 8 4 3 0
Grasses . . 4 0 0 2 1 0 5 1 8 ’ 7 2 0 2 3 1 0 5’.0
Gmsses  . . 7 0 0 ’ 0 0 14.14 0 44 1 4 14”O

Suckling clover. 1 3 16 16  24 7 7 7 0
White clover . S 0 11 11 34 0 11 34
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TA B L E  VIII.--&~WING  RUTTERFAT-PXODUCTION,  FACTORY  F IGURES  ( IN  Pou,vus), MONTH
BY MONTH, SEASOX 1935-36, OF FARBS LISTED IX TABLES I AND II.

2:  :: ,1311,3573,3184,2705,i765~0824,7024  5404,2073,9893,4062,15843,436
8341,0981,4161,9392,5732,4432,3942,4592,2612,1571,8101,10822,492
302 3881,2762,0662,8552,6192,6672,6892,3432,2671,838  88322,193
2981  6262.8134.0414.897/4..7104.2623.8523.5943.6662.7101.09136,460

1

c.. . .
D.. . .
E.. .
F..  . .

ii:.  ::
1.: . .
J . . .  .

367 4 2 0  5 7 0  5 5 3  8821,0091,1601,1621,074  9 8 5  8 3 1
1 6 4 2 3 2  7601,0671,5101,7441,8861,7791,642,16411,248
292 4901,2921,4741,9372,0531,8221,7151,4551,364  9 8 9
1 1 7 3 0 0  9 7 0  9’941,5371,8711,8681,6091,3581,159  8 3 6
1 6 2 - 1 3 5  6 2 6  8921,4871,7791,8851,8911,6381,5451,198

:

668l5;739
95023;848
71132,503
429 9,442
638 14,:311
566 15,449
43113,050
66113,899

ik: ::
Q .,. .  :
R.. . .
s.. . .
T.. . . 542

TARLE  Ix.--8Howma  BUTTERFAT-PRODIJCTNN  PER Cow PER  DAY AND BUTTERFAT-PRODUCTION

PER ACRE (IN POUNDS) OF FARMS LISTED IN TABLE VIII AND IN TABLES I AND II.

1.05 1.04 0.92 0.82 1.06 231.0
0.96 0.92 0.82 0.71 0.87 239.4
0.98 0.98 0.92 0.78 0.94 194.7
1.12 l-12 I.04 0.82 1.17 228.9

0:98
0.94
0.91
1.01
1.06
1.01
1.16

1131

0:;4

o:s1 O:iS
0.95 0.92
0.88 0.82
0.98 0.88
I.00 0.97
0.92 0.85
1.08 0.93

o:f$
0.81
0.67
0.72
0.77
0.74
0.66

.

1:il

1:ig 1:ao

o:e9 0:;s
. . . .

1:03 O:i8

0194
0.90
0.92
0.98
I.03
0.93
1.03

1:zo

0164
. .

l:i6

19&i
243.6
194.4
190.9
145.7
174.1
216.7

Oi6

0148
. .

O&i

lSG8

9&o
. .

l&4

1.23 1.21 1.08
O-96 0.94 0.89
1.08 0.99 0.98
1.40 1.37 1.22

1101
0.96
1.06
1.12
1.15
0.99
1.14

1121

650
.  .

l:i3

I

,

L

1107
0.98
1.06
1.12
1.18
1.19
1.23

1132

0183
. .

112.3

0:99
0.88
l -00
1.01
I.09
1.02
1.22

1138

0:i.o
.

1:i1

-

,
Farm.

7

I

,

-

A .  . 1.10
0.78
0.84
1.25

;:;g
0.95
1.01
1’ 02
0.74
0.85

0194

020
. .

0:92

H.. .

:::  :
K . .
L
M:: :

T . . .  .
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D I S C U S S I O N .

114~.  Lnmont  : Although the actual trials have shown that rye-grass pro-
duced no taint, the question I ask is, Might there not he conditions under which
rye-grass could produce taint ? Might I draw attention to apparent anomalies in
the figures to support this ? I also question the position in which the clovers were
placed with regard to their production of flavour. It would be unfortunate if
subterranean clover were cIassed  as a bad t avour-producer on what appears to be
inconclusive evidence.

’
Mr. Cockayne  : It is perfectly clear that the. meticulous ‘conclusions based on

an experiment covering sixh  a small amount of data is clearly a bit out’ of place,
either on the part of the person conducting the experiment or the person who is
criticizing the results. As to whether perennial rye-grass itself might not be a
cause of feed flavours, I think the work, so far as it has gone, both in the field and
in the experimental work, indicates fairly clearly that the farmer who is feeding his
cows on pastures containing large quantities of rye-grass gets a better factory-
grading than where he is feeding his cows a large quantity of clover. That is
the only really definite conclusion that has been reached.

Dr.. ~ihiteheud  : The manufacturer is reluctant to process the cream more
than is absolutely necessary. Those engaged in the manufacture of the dairy-
produce and those on the scientific side must at the same time try to determine
how to i-educe feed  flavour. Much more is coming out of this work than merely
questions of feed flavours : we are attempting to get information on the whole
question of the relation of the composition of the feed to the composition of the
milk, and there are indications that we are going to get such information.

114~.  Hodgson : In dealing with a problem such as this it is very apparent that
many factors operate. The different species of plants and the different stages of
growth of the species, the bulk of feed, and the time fed-all are factors. Further,
all the factors concerned in the individual cow may or may not be considerable.
I never mentioned the word “ conclusion ” during the whole of the paper. It has
to be kept in mind that the work under discussion is only portion of a problem and
has to be linked up with other work. It may interest Mr. Lamont to know that

. we had three cows grazing on rye-grass -from the 1st October to practically the
end of May, and never got one bit of flavour from them. That in a general way is
quite a bit of evidence that rye-grass is not a flavour-producing  species.

n4r. Cockaync  : As far as I can see, excessive clover-feeding close up to the
time of milking is likely to cause feed-taint. Whether there is any very remarkable
difference between any of the clovers in certain stages of their life is a matter
for further work.
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