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SUMMARY.

1. The chemical composition of milk from herds of warious breeds on
eight farms within the Brisbane milk supply arca was determined at intervals
over periods ranging from 12 months to 30 months.

2. Wide seasonal variations occurred . the constituents determined. The
most conspicuous deterioration i composition was recorded in the late winter
and early spring months, when pastures were poor.

3. Composition varied with breed. A Jersey herd vyielded the highest
mean percentages of total solids, fat, solids-non-fat, total protein and casein,
and a Friesian herd the lowest percentages of these comnstitucnts.

4. Morning milk was consistently lower in fat percentage than evening
milk because of the longer milking interval.

5. 1t is deduced from butterfat records of cows in numerous herd
recording units, and from seasonal variations in the cheese yielding capacity of
milk supplied to cheese factories, that the trends in composition noted apply in
all or most dairying districts in Queensland.

6. The evidence suggests that variation in milk composition is due largely
to changes in the nutritive value of pastures. ‘



50 L. E. NICHOLS AND F. G. FEW.

INTRODUCTION.

A noticeable decline in the fat content of the mixed herd milk from
many farms during the late winter and early spring months has been a matter
of councern to milk pasteurisation factories in Brisbane. Factories usually
receive only the morning milk, and as the milking intervals on the farm are
eommonly 10 and 14 hours, the milk received from many farms fails to reach
the legal minimum fat percentage of 3.3 at certain times of the year. The
¢heese yielding capacity of milk received at Queensland cheese factories also
shows seasonal variation.

Information has been published on the results of investigations carried
out overseas on seasonal variations in the composition of milk, but apparently
no comprehensive study of variations extending over a long period has been
made previously in Australia.

This paper records the variations in the composition of the milk from
eight farms within the Brisbane milk supply area during the period March
1947 to August 1949. The properties selected were representative wmilk-
producing farms. The breeds of cattle on the farms included in the survey
were Jersey, Australian Illawarra Shorthorn, Friesian, Ayrshire, Guernsey
and crosses of these breeds.

SEASONAL CONDITIONS AND FARMING METHODS.

During the period of the investigation, seasonal conditions were generally
tavourable and better than average. Good crops and pastures were evident
on all the farms at most times and the dairy cattle were in good condition
throughout. Concentrates were fed to all herds, in some cases throughout
the year, in others, for four months over the winter period. Farm practices
remained virtually unaltered throughout the period of the investigation.

‘While there is a general tendency for comparatively dry winter months
to be experienced in the Brisbane milk supply area, with July and August
the driest, the rainfall for these two months was lower than the mean during
each year of the investigation. Rainfall totals for 1947 were, however, much
above the long-term means for the districts concerned. The heaviest rainfall
in each year oceurred, as is usual, during the summer months of December
to March. The low incidence of winter and early spring rainfall and the
reliance normally placed on permanent pastures (principally the summer-
growing paspalum) justify the assumption that the level of animal nutrition
is generally lower during this period than during the summer months. Official
rainfall recordings are given in Table 1.

Mean screen temperatures recorded at the Weather Bureau during the
period of the investigation are given in Table 2. Monthly mean maximum
temperatures during the winter months approximated to 70° F. and only over
Hmited summer periods did the mean maximum temperature reach 84° I,
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Table 1.

RaiNFarr Dara (1N INCHES) FOR VARIOUS STATIONS.

Station. Year. Jan Teb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dec Vgg‘;ﬁe
”i - |
*Samford .. 1947 11-11 | 14-44 | 12-20 Not available . B
Mean, 20 years | 534 | 553 | 505 | 391 | 204]| 212| 185 89 | 196 | 236 | 350 | 4-88| 39-43
Beaudesert 1947 . . |19 | 206 | 131 50 -20 47| 247 | 208 331| 979 | 5585
1948 3.26 | 240 | 284 | 260 710 803 1.00 69 | 348 | Nil 2.97 | 857 | 37-24
1949 282 | 14-11 | 688 48 69 | 324 1.09| 043] 1.18| 835 | 378 | 368 | 46-73
Mean, 50 years | 521 | 4-80 | 3.94 | 241 | 199 | 208| 162 1.23| 177 | 248 311 | 442 3506
Sherwood 1947 .. . 10-39 | 490 | 1-64 -36 -20 34| 289 | 272 286 951 | 5554
1948 409 | 361 265 401 | 540 804 39 | 127 332| WNi 102 | 296 | 36-76
1949 381 | 911 | 9-46 50 | 118 | 311 -52 06 | 1-88| 875 | 276 208 | 4412
Mean, 44 years | 529 | 498 | 474 | 293 | 242 | 213 | 1.72| 118 | 162 | 227 | 331 | 430 36-89
Brisbane 1947 .. .. 11-24 | 654 | 218 .29 .34 50 | 293 | 366 | 280 | 814 6030
1948 478 | 330 | 613| 415 | 490 | 883 531 135 | 298 03] 135| 321 41-44
1949 517 | 681 | 7-54 63| 168| 295 -82 20| 207 | 1147 | 452| 348 | 4728
Mean, 96 years | 634 | 6-28 | 571 | 369! 273| 254 | 214| 186 1.99| 260 | 374 | 509 | 4475
Bald Hills 1947 .. 1010 | 6801 260 -28 -13 59 | 427 | 279| 548 1087 | 67-64
1948 330 | 327 | 649 | 4.39| 842 | 998 621 216 | 238 04| 1.96 | 262 | 4563
1949 325 | 871! 856 | 258 | 14| 362 135 14| 170 | 1301 | 3-99 | 3-79 | 5247
Mean, 47 years | 584 | 603 | 586 | 342 | 277| 251] 18| 1.20| 1.67| 261 | 3841 | 493 | 4214.
Beenleigh 1947 . ) 13-01 | 663 | 256 -30 .53 58| 255 | 273 | 285 | 1033 | 72:39
1948 325 | 217 | 793 | 467| 719 12:61 -39 | 209 | 844 | Nil 138 | 142 | 46-54
_A . 1949 2-86. | 13-20 | 1275 | 135 | 216 | 296 -68 20 | 156 | 1091 | 355|281 5517
Mean, 66 vears | 641 | 662 | 629 | 446 | 363 | 28| 229| 185 1.98| 255 | 854 | 501 | 4749
tLeke Manchester 1047 .. .. 566 | 195 | 1.97 -36 .23 40 | 244 | 289 | 202 | 930 | 45-33
1948 452 | 236 | 449 | 355 | 584 659 -64 61| 330 03| 126 | 415 | 3734
1949 2.83 | 927 | 10-26 34| 159 | 397 -64 08| 111 602| 202| 196 | 4350
Mean, 25 years | 503 | 403 | 433 | 270 1-.80| 221 | 175 95| 121 214] 298| 415 | 33-28

* Nearest station to Camp Mountain®

T Nearest station to Logan Village,

iNearest station to Brookfield.
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ScREEN TEMPERATURE DATA FOR BRISBANE.

Table 2.

Year. —_— Jan. Feb. Mar. Apr. May. | June. | July. Aug. Sep. Oct. Nov. Dec Year.

°F. °F. °F. °F. °F. °F. °F. °F. °F. °F. °F. °F. °F.

1947 .. Mean. . 77-8 74-5 747 70-0 65-6 60-2 58-3 61-1 65-3 67-7 70-9 74-8 68-4
Mean Maximum 84-8 80-6 81-3 78-2 73-5 71-2 70-1 70-6 74-0 76-4 78-6 82-6 76-8

Mean Minimum’ 70-8 68-5 68-0 61-8 577 49-2 46-4 51-5 56-5 59-1 63-2 67-0 60-0

1948 .. Mean. . 73-7 75-9 75-1 68-3 63-6 60-0 58:2 61-5 64-7 70-7 735 75-9 68-4
Mean Maximum 81-8 83-1 82-7 76-8 73-5 68-7 71-6 74-6 81-3 82-0 834 774 78:0

Mean Minimum 65-7 68-8 67-5 59-9 537 51-3 47-7 51-4 54-8 60-2 65-0 68-3 59:5

1949 .. Mean. . 76-4 78-0 74-1 67-7 63-3 58-2 57-9 59-7 64-1 71-3 72-8 74-5 68-1
Mean Maximum 84-3 85-2 80-0 76-1 72-8 66-9 68-3 70-2 73-4 79-1 80-7 83-6 76-7

Mean Minimum 67-9 70-8 68-1 59-2 54-2 49-5 47-4 49-2 54-9 63-6 64-8 66-5 59-7

62 years Mean. . 77-2 76-5 74-4 70-1 64-6 60-3 58-6 60-7 65-1 69-7 73-3 76-1 68-9
Mean Maximum 85-3 84-3 82-3 78-8 73-6 69-3 68-5 71:3 754 79-1 82-3 84-7 77-9

Mean Minimum .. .. 69-1 68-6 66-4 61-4 55-6 51-1 48-7 50-1 54-8 60-0 64-3 67-4 59-8
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SEASONAL VARIATIONS IN MILK COMPOSITION. 53

Some observers, including Regan and Richardson (1938), have noted
an effect of atmospheric temperature on milk yield, and some (e.g., Wright
(1946)) believe that Huropean breeds of cattle are not adapted to conditions
where the mean annual temperature exceeds 70° F. The results of this
investigation, however, are in keeping with the observations of Riek and Lee
(1948), who showed that butterfat and milk production are mot affected in
Jersey cows exposed intermittently to temperatures ranging from 85° to 110° F.

Particulars of calvings for each herd over its test period show that the
number of calvings each month was reasonably uniform throughout the year.
Uniform monthly calving of cows is a common practice among farmers who
supply market milk as opposed to seasonal (spring-early summer) calving on
farms producing cream for supply to butter factories.

METHODS.

Sampling,

The milk produced on each of the farms was sampled once monthly
during the first year by experienced field officers who were given explicit
instruetion in sampling procedure. The date of sampling differed from farm
to farm but was approximately the same each month for individual farms.

During the second year and part of the third tyear, only alternate
monthly sampling was possible. Two of the farms were not able to participate
in the investigations for the full two-and-a-half years, but were limited to
periods of 12 months and 16 months respectively. All relevant local data
likely to affect the composition of milk were recorded by the field officer at
the time of sampling.

Separate samples of night and morning supply were taken. After being
filled, each can of milk was thoroughly stirred and an aliquot portion placed
in a bulk sample bottle. Where the night’s milk was separated, a drip sample
was collected from the milk vat outlet during the entire milking period. The
one-pint samples were preserved by the addition of six drops of formalin.

Analytical.

In the tabulated results, values are given for the following constituents :—
Total solids, fat, total protein, casein, lactose, and solids-not-fat. Direct deter-
minations were made in the case of total solids, fat, total protein, non-casein
protein, and lactose. The value for solids-not-fat was obtained by subtracting
the fat from the total solids; the casein is the difference between non-casein
protein and total protein.
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The analytical methods used in the direct evaluations are summarised
hereunder :—
Total Solids—The Quevenne lactometer method was employed, using
the H. Droop Richmond formula:—
Total Solids = 0-25 lactometer reading 4 1.2 fat - 0.14.
Fot—The fat was determined by the Babeock method (Burgess, 1936).

Total Protein—The Kjeldahl-Gunning digestion method (Association of
Official Agricultural Chemists, 1945), using pure reagents, was employed. From
the percentage of nitrogen obtained, the protein was caleculated by multiplying
by 6-38.

Lactose—The Lane and BEynon method modified by McDowell (1941)
was used for this determination.

Non-Casein Protein.—The casein was precipitated from the diluted aliguot
at pI 4.7 and the contents of the flask filtered. A nitrogen determination was
made on the clear filtrate and the non-casein protein caleulated from it by using
the factor 6-38.

RESULTS AND DISCUSSION.

Mean Composition of Milk.

Table 3 shows the mean composition of the milk from each herd over the
periods indicated. These results were obtained by multiplying the number of
gallons of milk by the percentages found analytically, for both morning and
evening milk, and then dividing each sum of products by the total number of .
gallons.

Table 3.

MeAN ComrosiTIiON OF MILK ¥rOM EACH HERD.

Herd. Sg%t(i‘l‘ Fat. )‘?géf%i{t P;roottezﬁl Casein. Lactose.
Jersey (Sherwood)
March 1947-February 1948 .. 14-2 50 9-2 347 2:61 4:35
Friesian (Samford) )
March 1947-June 1948 .. .. 11-8 35 83 2:77 1-98 4-24
A LS. (Beaudesert) :
March 1947-August 1949 .. .. 12-6 3-8 8-8 3:04 2-26 434
Jersey /A.I.S. (Beaudesert)
March 1947-August 1949 .. .. 131 43 89 3-07 2:39 4-29
Guernsey (Logan Village)
March 1947-August 1949 .. .. 13-0 42 8:8 311 242 4.27
A.1S. (Bald Hills) ) e :
May 1947-August 1949 .. .. 13-1 4.1 =P 89 312 2-34 4-36
Ayrshire (Brookfield) . il :
March 1947-August 1949 .. . 12:6 3:9.4 1,87 2:98 224 4-30
Ayrshire (Camp Mountain) r )
March 1947-August 1949 .. . 12-4 3-8 86 299 2:25 4:29
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The composition over the period of the investigation varied widely with
the breed of the herd. Fat and total solids showed the greatest variation, while
lactose was the least variable milk constituent. The Jersey herd gave milk with
the highest percentage of total solids, fat, solids-not-fat, total protein and casein,
while the milk of the Friesian herd was lowest in these constituents. Much
smaller differences were found in the mean values for the constituents of the
milk of the remaining herds. At the request of the owners, the investigation
was discontinued after 12 months in the case of the Jersey herd, and after
16 months in the case of the Friesian herd. '

Monthly Variations in Milk Composition.

"Tables 4-11 show the mean composition of the milk of each herd each
month (or alternate month) calculated simply by totalling the morning and
evening monthly results for each constituent and dividing by the total number
of gallons. The variation in composition is clearly discernible from the graphical
representation of these tables (Figures 1-6).

The range of variation in the main milk constituents from month to

month is shown at the foot of each table.

Table 4.
MoNTHLY VARIATIONS IN THE COMPOSITION OF MILK.

Jersey Herd (Sherwood).

No. of
Mouth, %Tg‘.vg'f pﬁucf;,l;, &%?itﬂ. Fat. P?gttc%. Casein. | Lactose.
1947— % % % % %
March .. .. . 15 29 14-0 52 341 2-59 4-3
April .. o . 15 25 14-6 56 3:70 2:76 4-29
May .. .. .. 9 19 15-6 6-2 375 2-88 4-34
June .. .. .. 9 18 14:6 54 391 3:00 4-33
July .. .. .. 9 175 151 55 4:00 3:07 4-25
August . . . .. 12 355 14-2 47 343 2:64 4-20
September . .. 15 46 13-9 4:6 331 2:53 4-40
October .. .. 14 50 14-2 5-0 3-35 2-50 4-48
November .. .. 16 43 13:6 46 326 | 241 430
. December .. . 17 42 14-1 4-9 335 2:52 4:29
1948—
January .. .. 17 40 13.7 51 3:47 2-67 4-47
February . .. 14 33 147 5.1 3:50 2:52 4-34
Range .. .. .. .. .. 13:6 4-6 3:26 2-41 420
to to, to to to
15:6 6-2 4:00 307 448
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The general trend of the seasonal variation in milk composition was
similar irrespective of the herd under consideration. The trends in fat, total
solids, solids-not-fat, casein and total protein were similar. All tended to be
lowest during the dry late winter and early spring months. Fat and total
solids showed the widest variation; total protein and casein varied less widely.
Lactose varied least of the constituents determined; it did not vary directly
with the fat, but the tendency was for higher lactose percentages to accompany
lower percentages of fat.

Milk supplied during the early winter months was generally of better
compositional quality than that received during the warmer months, the
percentage of each solid constituent, with the exception of lactose, being broadly
inversely proportional to the yield of milk. ILactose was usually lower in winter
and higher in summer.

Summarising, the results show that milk composition deteriorated sharply
after the drier and colder months of July and August. This was seemingly
related to the poor condition of the pastures. The hand feeding of concentrates
largely practised at this time of the year on each farm stimulated production

Table 5.

MONTHELY VARIATIONS IN THE COMPOSITION oF MILK,
Friesian Herd (Samford).

No. of
Month, lgg;vgf Ifr,eaillg:;' S'l;(]’fé";_ Fat. P'fgg’glli. Casein. Lactose.
1947 % % % % %
March .. .. N 22 35 11:6 3:3 2-85 1-98 4-19
April .. o .. 22 295 12-3 3-8 3:03 1-97 4-38
May .. .. .. 21 325 11-9 35 3:02 208 4-15
June .. .. . 23 340 11-8 35 2-90 1-97 4-31
July .. . . 18 19:0 12:2 37 2:75 2:02 4:17
August . . . o 21 285 12-2 3-8 2:67 1-96 4-09
September .. .. 21 26-5 11-8 3:7 2:79 1-95 4-31
October .. . 15 18-0 12-2 38 2:65 1-91 4-29
November .. .. 12 15:5 114 34 2:59 1-87 4:16
December . .. 17 23 11-8 35 2-69 1-94 4:34
1948—
January .. .. 19 32 11-3 3-1 2:81 2:11 4-45
February .. o 18 29 11-2 29 2-54 1-75 4-34
March ce .. 18 255 11-6 3:3 2:57 1-76 3:96
April .. .. .. 19 22:5 12:0 3:7 277 1-98 4:20
May .. N .. 18 24 11-8 34 2-83 2:10 4:26
June .. .. .. 16 20 11-9 37 2-73 1-92 4-13
Range. .. . .. .. . 11-2 2:9 2:54 1-75 396
to to to to to
12:3 3-8 3:03 211 4-4b
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SEASONAL VARIATIONS IN MILK COMPOSITION.

Table 6.

MoNTHLY VARIATIONS IN THE COMPOSITION OF MILK.
Australian Illawarra Shorthorn Herd (Beaudesert).

59-

7, . No. of y ,
Month. %gwgt 1 )fé&;]lﬁg Srlo'fit(i’;. TFat. Pl’-?(())ttledéln, Casein. Lactose.
1947— % % % Y% %
March .. . . 73 115 127 4-1 3-23 241 45
April .. . .. 72 117 12-9 40 3-29 2-42 4:29
May .. .. .. 78 1056 13-2 4-2 3-26 2:45 4-48
June .. .. . 80 98 13-0 4.2 3-32 2:35 4-24
July .. .. .. 71 75 12:5 40 2-96 221 4-20
August . . .. .. 68 72 12-1 3-8 3-00 2:27 4.28
September .. .. 60 77 12:7 39 3:03 2-30 4-39
October .. . 60 81 12-0 33 2-91 2-19 426
November .. .. 65 86 12-5 37 2-86 2:12 4-35
December . .. 65 85 12:1 36 2-77 2:06 4-32
1948
January .. .. 68 115 12-8 37 3-17 2-41 4-58
February . . 73 108 12.9 41 3-00 2.28 4-58
March .. .. .. 67 100 12-9 3-8 2:95 2-08 4-19
April .. .. .. 68 108 12-4 37 2:99 2:16 4-37
May .. .. . 73 88 12-6 3-9 2-89 2-17. 4-19
June .. .. .. 73 88 12-7 4-0 321 239 4:35
August .. . 62 85 12-4 3-8 3-06 224 4-24
October .. . 63 86 12-3 35 3-06 225 4-40
December . .. 61 72 117 35 2:66 1-95 4-20
1949— '
February .. .. 60 79 12-3 36 3:03 2:32 4-14
April .. .. .. 69 88 12-6 ' 4-0 313 2-45 4-27
June .. .. .. 62 79 12-8 4-0 2-99 2:29 4-40
August .. . 70 88 13-4 4-4 2:96 2-30 4:50
Range .. .. .. .. .. 11-7 33 2-66 1:95 4-14
to to to to to
13-4 4-4 3-32 2-45 4-58
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SEASONAL VARIATIONS IN MILK COMPOSITION.

MONTHLY VARIATIONS IN THE COMPOSITION OoF MILK.
Mixed Jersey and A.I.S. Herd (Beaudesort).

'i'able 7.

61

Month, lg, 8"‘,(;? pgzgl)l({)a% Srg(fféﬂ Fat. P?(())ttriln Casein. Lactose.
1947— % % % % %
April 35 33 13-2 4-4 3-27 2-53 4-48
May 25 19 13:7 4-8 3-36 2-61 4-32
June 21 16 137 4.7 3:36 268 4-20
July 22 155 13-5 4-6 321 2-50 4-05
August 22 155 12-0 32 310 246 443
September 29 51 12-7 36 2-97 2-33 434
October 27 34 12-1 3-8 274 2-12 4-45
November 42 52 12-5 37 283 2:21 4:25
December 51 81 13-4 43 2-83 2:13 4-57
1948—
January 48 71 12-6 39 3-00 2:42 4-58
February 51 41 12-8 4-0 282 2-07 4-15
March .. 47 39 13-2 4-5 325 2:46 4-08
April 28 15 13-1 4-5 3-20 2:46 4:23
May 24 30 14-2 50 3-60 2-84 4-30
August 20 23 12-6 39 3-17 2-29 413
October 20 29 13-2 4-0 316 2:41 420
December 34 43 12-8 4-0 2:94 227 4-18
1949—
February 42 43 12-9 4-0 2-95 2-34 4-25
April 43 39 13-9 52 3-16 2-49 4-28
dJune . .. 25 21 14-1 50 3-20 2:51 4:28
August 24 25 12:9 40 2:98 | 237 435
Range 12 32 2:74 2:07 4-05
to to to to to
14-2 52 360 2-84 4-58
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SEASONAL VARIATIONS IN MILK COMPOSITION.

Table 8.

MONTHLY VARIATIONS IN THE COMPOSITION OF MILK.
Guernsey Herd (Logan Village).

63

No. of m
Month. lgg“gf I;gﬁz;ll&);; STo(l)félsl Fat. Pigbt:ii]. Casein. | Lactose.
1047— % % % %
March .. 15 19 12:9 4-4 322 244 4-55
April 14 20 13-4 43 335 2:61 4.50
May 39 32 13-8 4-8 355 2:74 4-23
June 31 22 13-8 4-8 342 2:71 4-29
July 31 16 13-3 4-6 3-24 2:50 4-16
August 25 22 12-6 39 313 2:44 4-34
September 27 26 127 39 2-99 2-33 4-52
October 26 42 12-6 3-8 2:90 2:28 4-46
November .. 31 12-8 39 2:95 2-33 4-39
December 42 63 12.7 39 3:02 2-25 4-36
1948—
January 53 86 13-0 4-1 3:02 2:42 4-44
February 50 90 12-5 3-8 3-02 2-38 4-20
March 40 65 131 4-3 3:25 2:47 4-00
April 43 65 13-2 4-3 311 2:44 4-23
May 40 45 12-8 4-2 3-15 2:49 4:28
June 36 45 131 4-3 3-21 2:50 4.22
August 20 36 12-1 36 2:81 2:18 4-47
December 50 58 11-6 3-2 2-65 1-94 4-09
1949—
February 37 47 131 43 3:27 2:63 4-16
April 37 33 14-2 50 3:59 2:93 4-17
June .. 37 43 14-0 4-8 3-47 2:68 4:24
August 21 30 12-4 37 2-75 2-14 445
Range N 11:6 3-2 2:65 1-94 4-00
to to to to to
14-2 50 3:59 2:93 4-55
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Figure 5.
Monthly Variations in .Casein for Friesian, Jersey, A.L.S. and Jersey/A.LS. herds.
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£ SEASONAT, VARIATIONS IN MILK COMPOSITION.

Table 9.

MoONTHLY VARIATIONS IN THE COMPOSITION OF MiLk.
Australian Illawarra Shorthorn Herd (Bald Hills.)

No. of m
Month. lgg;vg.f i pgez;llgﬁltlss,‘ 'Srgﬂ?ilg. Fat. Pigf(?illn. Casein. | ‘TLactose.
1947— % % % % %
March .. .. .. 62 94 125 37 3:17 244 461
April .. .. .. 67 96 131 42 324 241 4-46
May .. .. .. 67 75 136 46 330 2-47 4:57
June .. .. .. 67 66 13:6 4.7 3-35 2:44 443
July .. .. .. 66 77 13-1 4.3 319 2:46 4-30
August . .. 65 79 13-1 4-1 316 243 4:21
September .. .. 67 75 136 4.7 3-23 246 4.37
October .. .. 65 91 13-8 4-4 342 2-61 447
November .. . 58 76 13:2 4-1 317 2-31 4-32
December .. .. 50 86 13-2 4-3 3:18 2-30 4-37
1948—
January .. - 59 97 13-1 4-2 3-22 2:40 4-47
February .. . 60 99 13-0 3-9 3:07 2-29 459
March .. .. .. 54 84 133 42 3:03 2-26 4-32
April .. . .. . 71 13-4 45 314 2-37 4-21
May .. .. .. 65 87 13-4 45 312 2-35 4-26
June .. .. .. 67 88 13-0 4-2 3-17 2-41 4-40
August .. . o 63 12:3 37 2:91 2:20 4-31
October .. .. 55 88 12:7 39 3-10 2:22 4-36
December .. .. 50 61 12:3 38 2-86 2-13 4-19
1949—
February .. . 56 63 12-4 3-8 2:94 2:14 4-28
April .. .. . 58 80 13-8 4-6 3:17 2:46 4-38
June .. = .. - 65 65 129 41 314 2-35 4-25
August . . 50 48 12-6 4-0 2:91 2-19 4-36
Range .. .. . . . 12-8 - 87 2:86 2:13 419
to to to to to
13-8 4.7 342 2:61 461
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SEASONAT: VARIATIONS IN MILK COMPOSITION.

Table 10.

MoNTHLY VARIATIONS IN THE COMPOSITION OF MILK,
Ayrshire Herd (Brookfield).

67

|
T . No. of " .
Month. ;(\}g“gt p;ﬁ]lg:; Sf)(l)i?él. Fat. Pf(())ttollln Casein. Lactose.
1947— ; % % %
May 24 34 12-8 4-1 3-18 2:31 438
"~ June 19 24 12:5 3-8 2:93 2:22 425
July 19 19 12-6 4-2 2:93 - 2:08 413
August .. .. . .. .. N ..
September 20 195 12-1 39 2-93 2-28 4-34
October 20 25 12-8 4.3 3-07 2-37 4-37
November - 21 20 12-8 3-7 2-87 2:11 443
December 19 24 12:3 4-2 2-80 2:13 4-20
1948—
January 24 40 12-6 37 2:97 2:25 4-63.
February . . .. .. .. .. ..
March 22 45 12-7 4.1 3:06 2-20 378
April 14 20 12:7 3-8 3:22 2-47 4:30
May 11 14 131 4-5 3:04 2-31 4-18
June 14 16 13-4 4-6 312 2:42 4-48
August 17 22 12:1 34 2:91 2:26 448
October 12 16 12:6 4-0 3:02 2-20 4-37
December 22 18 12:3 4:0 3-12 2:27 3-98
1949—
February 23 24 12-8 4-2 303 2:24 4-19
April 16 19 131 4.1 312 2:34 4-27
June 16 14 125 39 2:67 2:04 447
August 16 15 11-9 31 2:61 2:00 445
Range 11:9 31 2-61 2-00 3-78
) to to to to to
13-4 4-6 3-22 247 4-63
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SEASONAL VARIATIONS IN MILK COMPOSITION.

- MONTHLY VARIATIONS IN THE CoOMPOSITION OF MILK.
Ayrshire Herd (Camp Mountain.)

Table 11.

69

Month. No. o p%%gglg gotal 1 pap, | profal | casein. | Lactose.
1947— % % % % %
March .. 48 87 12:6 39 - 3-04 2:30 4-41
April 45 84 12-8 39 3-22 2:41 4-43
May 41 63 13-2 4-4 3-22 2:41 437
June .. 38 67 12-6 4-0 3-21 2-31 440
July .. 33 58 12-8 4-3 3-02 223 3-96
August 34 57 12:4 39 2-90 219 4-05
September 32 55 122 3-8 2-94 210 4:25
October 26 51 12-4 37 2:93 2:13 4:30
November 45 57 12-0 3-8 2-97 2:21 4-10
December 44 56 12:6 4-0 2:94 2:16 4-24
1048—
January 40 73 12:0 3-8 2-98 2:23 4-46
February 44 67 12-8 4-1 322 2-44 4-40
March .. 42 63 13-1 40 2-98 2:15 424
April 46 53 - 12:7 39 3-20 2-46 4-36
May 46 56 13-0 41 3-14 2:40 4.28
June .. 51 74 12-2 36 2:95 2:21 4-30
August 45 54 12-2 37 2-82 2:12 4-29
October 32 59 12-1 36 2-90 2:09 4-35
December 32 65 11:6 32 2-86 2:16 4-06
1949
February 36 83 12:2 34 2-86 2:13 4-21
April 29 69 12:6 4-0 3-09 2:41 4-15
June .. 40 52 12-8 40 3-09 2-32 4:29
August 50 62 12-6 37 2-83 2-14 4-57
Range 116 32 2:82 2:09 396
to to to to to
13-2 44 3-22 2:46 4-57
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SEASONAL VARIATIONS IN MILK COMPOSITION. 75

but did not materially improve composition. Over the warmer months an
improvement was noticeable, but the percentages of most solid constituents did
not reach a peak until the autumn and early winter months.
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Mean Monthly Fat Variation for Fight Cows which Calved in October.

Effect of Month of Calving.

As previously stated, the number of calvings in the herds under investi-
gation was reasonably uniform for each month throughout the year. Although
evidence is limited, Figures 13 and 14, illustrating the mean monthly fat
percentage of milk from a herd of approximately 60 cows in the Beaudesert
herd recording group, show that the seasonal trend in composition is not
appreciably affected by the month of calving. Results from herds in which
9-12 cows calved in all months except June and July showed a similar seasonal
trend in fat content.
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Mean Monthly Fat Variation for Eight Cows which Calved in November.

-The majority of calvings in Queensland dairy herds occur in November,
but the results show that the most conspicuous decline in the fat percentage
oceurs in the late winter and early spring months.




76 L. E. NICHOLS AND F. G. FEW,

Effect of Milking Interval.

Though the tabulated results of the combined morning and evening milk
determinations are not affected, the analyses made of both morning and evening
milk show the variation resulting from the milking interval. Of all the main
milk constituents, the fat seems to be the most affected. The morning milk
was consistently lower in fat percentage following the longer overnight interval.

In commercial practice this disparity in the fat content is of considerable
importance, as the liquid milk market is very largely supplied by morning’s
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k Recording Group.
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EFFECT OF THE MILEING INTERVAL ON BUTTERFAT PERCENTAGE.

Table 12.

Average Mean Monthly Butterfat Percentage.
Herd Year. Bulk Milking
: Milk. Interval
Hours. | Mar. | Apr. | May. | June. | July. | Aug. | Sep. Oct. | Nov. | Dec Jan. | Feb.
A.IS. 194748 a.m. 15% 3-6 3-7 39 39 3-6 3-4 3-5 2-8 3-2 3-2 34 3-7
p.m. 8% 5-0 4-7 4-9 5-0 4-7 4-5 4-5 4-1 4-6 4-3 4-4 4-7
194849 a.m. 15 3-5 3-7 3-6 34 3-0 3-0 2:2
p-m. 9 4-4 4-3 4-8 4-6 4-2 4-5 4-3
Guernsey 1947-48 a.m. 13 4-3 4-2 4-8 5-0 4-5 4-0 3-7 3-8 3-8 39 4-1 3-8
p.m. 11 4-6 4-5 4-8 4-6 4-7 3-8 4-2 37 4-1 4-0 4-0 39
1948-49 a.m. 13 3-8 4-0 36 31 4-1 4-3
p.m. 11 3-9 44 39 34 4-6 4-3
Friesian 194748 a.1m. 15 3-0 3-4 3-0 31 3-0 35 3-3 34 31 31 2.7 3-0
p.m. 9 3-7 4-4 4-3 4-1 4-5 4-2 4-2 4-5 3-8 4-2 3-7 2-7
1948-49 a.m. 15 35 3-3
p.m. 9 4-0 4-2
Jersey 1947-48 a.m. 13 5-1 5-2 6-3 5-3 5-3 4-2 4-1 4-7 4-5 4-7 5-2 5-0
p.m. 11 5-4 6-1 6-1 5-6 5-8 5-5 5-5 5-2 4-7 51 5-0 5-2
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78 L. E. NICHOLS AND F. G. FEW.

milk alone. The normal seasonal decline in the fat percentage of 'milk aggravates
the alreacy lower content of morning’s milk resulting from the longer overnight
milking interval.

Table 12 shows the effect of the milking interval on the fat content, the
results being of analyses made during the investigation.

INFERENCES OF STATE-WIDE APPLICATION,

State-Wide Trend in Milk Composition.

As the trend in fat percentage was usually representative of the general
trend of the principal milk constituents, it was used as a basis to indicate
whether the composition of milk throughout Queensland followed a similar
pattern to that of the herds under observation in the Brisbane district.

The results of the Beaudesert herd recording group (Figure 15),
comprising 20 herds totalling approximately 800 cows, illustrate the typical
decline in the fat content during the late winter and early spring months. A
similar decline has been recorded in results of herds in the Grade Herd
Recording Scheme in all parts of the State.

Seasonal Trend in Cheese Yields.

The cheese yielding capacity of milk also tends to follow a seasonal
variation. This could be expected from the general relationship between the
fat and casein content of milk and its cheese yield. ‘

The mean monthly yield of cheese per 100 Ib. milk from all cheese
factories from March 1947 to August 1949 is also illustrated graphically in
Figure 16. The cheese yielding capacity of milk is lowest during the winter
and early spring, which is in keeping with the lower fat and casein percentages
of milk at this time of the year as shown in these investigations.

CONCLUSIONS.

Because of the number of milk samples from various breeds of cows
taken over the 23 year period from eight farms within the Brisbane milk
district, the variations shown are considered to represent fairly the trend in
composition of bulk milk supplied for Brisbane’s market milk requirements.

Trrespective of breed, district, incidence of calving and existing feeding
practices, a marked decline in the main constituents of milk occurred during
the late winter and the early spring. From evidence available, this appears
to apply throughout the important dairying areas of the State. The difficulty
experienced by market milk interests with milk of substandard fat content
during the late winter and early spring months is influenced by the seasonal
variation, but is more directly the result of farm milking practice whereby
the interval between night and morning milking is longer than that between
morning and evening milking.



SEASONAL VARTATIONS IN MILK COMPOSITION. 79

Evidence gathered from the properties concerned in this project indicates
that the seasonal deterioration in the composition of milk is due not only to
the lower nutritive value of the late winter and early spring pastures, but
possibly also to an imbalance of roughage in the feed, as shown in New South
Wales by McClymont (1950). This latter aspect is the subject of investigations
now in progress.

The solution to the problem may thus be closely associated with. the

application of improved farm husbandry practices, aided by an alteration in
farm milking procedure.
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