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Correlations of Heredity between Body Weight, Body
Measurements, and Milking Performance in a Herd

of Dairy Cows

Kazuyuki NismmuraX Yasuhiro Minezaxr®* and Tatsushi Tsukamoro®

Summary

From the theory that 1t might be possible to use as selection indices rates of heredity
calculated from measurements of body weight and proportions, a study was made on 53 Holstein cows
ranging in age from three to 36 months and raised at the Hokkaido Prefectural Animal Husbandry
Experiment Station in Shintoku. Actual measurements of 12 body dimensions and measurements by
photo of the same 12 dimensions were used to evaluate growth characteristics. An analysis of the 40
characteristics of body dimensions were also performed in order to evaluate the ratios of body
proportion. Henderson's Method I(1953) least-squares analysis was used to calculate variance and
convariance components, thus accounting for sire effect, calving season, and the sire X calving
season interaction.

The least-squares analysis applied to the body measurements and ratios of body dimensions at
seven stages of growth (3, 6, 12, 18, 24, 30, and 36 months) revealed that the sire effect was
significant through all seven stages while the sire X calving season interaction showed no such
influence. It is therefore apparent that the measured characteristics are largely influenced by the
sire effect.

At all seven stapges of growth an examination of the degree to which heredity affects body
dimensions indicated that the sire effect was significant  This result suggests that such
measurements as withers height, chest depth, rump length, hip width, thurl width, and body weight
as well as ratios of body measurements such as chest depth to withers height, rump length to withers
height, hip width to withers height, hip width to rump length, and thurl width to hip width are useful

as growth period indices

* Present address: Hokkaido Prefectural Konsen Agricultural Experiment Station.
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DOlE, LWHYBEHNALE L TOERBRLEN S B
5EE, CD/WH, RL/WH, HW. WH, HW.”
RLELUTW, HWHAEHI~EEEL EZ Shi,

AR E LML R, RN E LT,
305 HiHEE, FCM&sLUSCMBER O B, W
s E LT, KEEEE L kR A Se
(L%, FCMEic LAfEH A FCMI, SCMEIZLD
HEHE SCMI & PR3 2l o, HEEE, HIEEBE
I, BerEr B LU HEEMEY BRTH 5,

HREELIUEBE

WAIEE O A IT AT - 1 RER IR LTS
Wb RS RIEEEE (P<. 005) &mRLi

Table 1 Least— squares analysis of variance

Mean square

Source d.f.
305Days milk SCM FCM SCMI FCMI
Sires 7 1976, 07** 1531, 52%*F* 1644, 93*** 11. bg*** 10. 9O***
Season 2 582. 67 446. 68 436. 64 1.19 1.02
Sire X Season 10 673. 84 600. 93 594.19 2.39 2.49
Reminder 33 426. 05 300. 79 333,55 2.24 2.07

**p< 005, ***p<, 001, SCM: Solid corrected milk, FCM : Fat corrected milk, SCMI: Simple production-
body size indices by SCM, FCMI : Simple production— body size indices by FCM.
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Table 2 Overall means and mean separation of the main effect of season
305Days milk s cMV FCcMP semMi® FCMIV
kg kg kg % %
Winter 2) 5562.8 5209. 3 5209. 5 29. 235 28.204
Summer 5196.0 4868. 9 4901. 7 28. 744 27. 1731
Spring & Autumn 5340.8 5117. 4 5114.1 28. 735 27.800
Overall means 5366. 5 5075. 2 5075. 1 28. 905 27.912
Standerd error 205. 87 183. 17 189.60 0.502 0. 487

1) Abbreviated notation; see Table 1,2) Winter: December —~March, Summer . June—September, Spring & Autumn |

April, May, October, November.
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My FIE—EOFEICE - 72T & TRESHABAGE
flisizboEfEEINI ., TOME, #EFD 305
HfE#LE, SCMEBLUFCMET, #1F1 0.539
+0.366, 0.486+ 0.357 £LTF0.529 + 0.364 &5
CHEESNI, Cofiid, ERARDF—4ict5
A LLAIRE and LIN'"Y 5450 HoQue and Hopges'®
7305 HIRIFLE T0.22, BaDINGA et al®) T 0.15 &
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Plots of genetic (A—4A) and phenotypic (A A) correlations between 305 days milk

yield (left), SCMI (right) and withers height. Standerd errors of correlations range
from 0.487 — 0.709 ( 305 days milk vield) and 0.441 — 0.717 (SCMI).

36 mo.
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h? h?
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—1.0 1 — 1.0
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Fig. 2 Plots of genetic (A—aA) and phenotypic (A A) correlations between 305 days milk
yield (left), SCMI(right) and chest depth. Standerd errors of correlations range
from 0.922 — 0.578 ( 305 days milk yield) and 0.162 — 0.618. (8CMI).
12 12
1.5 1.5
1.0
. \/ \\
Bemo Bl e S, -L\.‘__‘
0.0 -*—-aqi‘_a
= 0.5 —0.5
-1.0 1 — 1.0
-15 : : : : : — 1.5+ : o : -
3 6 12 18 24 30 36 mo. 3 6 12 18 24 30 36mo.
Fig. 3 Plots of genetic (A—A) and phenotypic (/A A) correlations between 305days milk
yield (left), SCMI (right) and rump length, Standerd errors of correlations range
from 0.392 — 0.941 (305 days milk yield) and 0.423 — 0.902 (SCMID).
h? 2
1.5 1i:5
1.0 1 1.0 1
0.5 1 0.5
—-05 ~i{), 5]
—1.0 1 == 130
— 1.5 T t T T — T —-1.5 = T T T g v
' 3 6 12 18 24 30 36mo. 3 6 12 18 24 30 36mo.
Fig. 4 Plots of genetic (A—A) and phenotypic (A~ /) correlations between 305 days milk

yield (left), SCMI (right) and hip width. Standerd errors of correlations range
from 0.212 — 0.604 (305 days milk yield) and 0.449 — 0.524.
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Fig. 65 P1 1 = i
ots of genetic (A—A4A) and phenotypic (A A) correlations between 305 days milk

yield (left), SCMI (right) and thurl width, Standerd errors of correlations ran
from 0.539 — 0.770 ( 305 days milk yield) and 0.535 — 0.807 )
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Fig. 6 Plots 1c — i
‘olda(jffgenetm (A—A) and phenotypic(/A-A) correlations between 305 days milk
1 t . . l
:e eft), SCMI (right) and body welght. Standerd errors of correlations range
rom 0.209 — 0.676 ( 305 days milk yield) and 0.304 — 0. 690
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Fig. 7 P 1 == i
g lots of genetic (A—A) and phenotypic(A--A) correlations between 305 days milk

ield AT (ri i
yield (left), SCM.I {right) and the ratio of chest depth to withers height. Standerd
errors of correlations range from 0.367 — (. 798 (305 days milk yield) and

0.776 (SCMI). y e
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Fig. 8 Plots of genetic (A—aA) and phenotypic (A-+A) correlations between 305 days milk
yields (left), SCMI (right) and the raito of rump length to withers height. Standerd
errors of corrlations range from 0.440 — 0.827 (305 days milk yield) and 0.444 —
0.794 (SCMD).
h? n?
1.6 1.5
1.0 1
0.5+
0.0
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Fig. 9 Plots of genetic (A—A) and phenotypic (/- A) correlations between 305 days milk
yield (left), SCMI (right) and the ratio of hip width to withers height. Standerd
errors of correlations range from 0.364 — 0.517 (305 days milk yield) and 0.414—
0. 485 (SCMID.
h’ b
1.5 1.57
1.0+ 1407]
0:5 0.57
0.0 e ' 0.0 S
~0.5° /\// —0.5
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3 6 12 18 24 30 36mo. 3 6 12 18 24 30 36mo.
Fig. 10 Plots of genetic (A—4A) and phenotypic (A A) correlations between 305 days milk

yield (left), SCMI (right) and the ratio of thurl width to hip width. Standerd errors
of correlations range from 0,455 — 0.691 (305 days milk yield) and 0.458 — 0.632

(SCMD.
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Fig. 11 Plots of genetic (A— &) and phenotypic (A A) correlations between 305 days milk
vield (left), SCMI (right) and the ratio of hip width to rump length. Standerd errors
of correlations range from 0.492 — 0,691 ( 305 days milk yield) and 0.460 — 0.730

(SCMI).
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The Genetic Correlation between Milking Performance and
Both Body Weight and Body Measurements Performed
at Seven Stages in the Life of a Herd of Dairy Cows

Kazuyuki Nistmura* Yasuhiro MiNezaxi*and Tatsushi Tsukamoro*

Summary

From 53 growing cows at the Hokkaido Prefectural Shintoku Animal Husbandry Experiment
Station data was gathered to investigate the genetic correlation between milking performance and both
body weight and body measurements. Data used were 305-day milk yield, SCM (solids corrected milk)
vield, FCM (fat corrected milk) vield, SCMI and FCMI of first lactation, and the following
body measurements: withers height (WH), chest depth (CD), rump length (RL), hip width (HW),
thurl width (TW), body weight (BW), and the body measurement ratios CDWH, RL/WH, HW
/WH, HW . RL, and TW. HW. Henderson’s Method T (1953) least-squares analysis was used
to calculate variance and covariance components, thus accounting for the sire effect, the calving
season, and the sire X calving season interaction.

The least-squares analysis of variance for the sire effect showed significance at the 0.5%
level, but the calculation for sire effect variance was slightly higher than acceptable. The
heritabilities of milking performance for 305-day milk yield, SCM yield, FCM yield, SCMI,
and FCMI were calculated at 0.539, 0.486, 0.529, 0.754, and 0.790 respectively.

Examination of the coefficient of genetic correlation between the measured characteristics and
milking performance (the latter a quality heavily influenced by environmental factors) reveals that it

isdifficult to accurately estimate milking performance from body measurements made during growing
periods.

* Present address : Hokkaido Prefectural Konsen Agricultural Experiment Station.
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Table 1 Yield and ratio of dry mattr weight of the different plant fraction of
rice plant at various stages of growth
Stags Dat(.e of Yield Ratio on dry matter basis
cutting Fresh matter Dry matter Lamina  Stem and sheath Head
—— kg 10a %
Flowering Aug. 11 1717 428 24.3 54.5 21.2
Milk 31 2115 715 14.8 31:1 54.1
Dough Sep. 14 2296 916 12.4 26.4 61.2
Mature 28 2371 1112 10.7 28.1 61.2
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Table 2 Chemical composition in the different plant fraction of rice plant at
various stages of growth
Stage DM C.Prot. C.Fat. NFE C:Fib. C. Ash. Silica
% % of dry matter
Whole Flowering 24.9 11.8 2.4 46.8 30.5 8.6 4.0
Crop Milk 3318 13.6 2.5 h2.5 23.2 8.3 4.3
Dough 39.9 10.0 2.4 62.0 18.7 T} 39
Mature 46,9 10. 1 2.5 63.7 6.8 6.9 3.7
Lamina Flowering 29.5 25.3 4.9 38.6 21.8 9.4 2.9
Milk 3.1 24.6 4.5 38.0 2245 10.4 4.5
Dough 331 1.0 5.1 41.8 23.3 10. 8 5.4
Mature 46.4 12.9 4.4 46.6 2302 12.9 6.4
Stem and Flowering 23.7 5.8 L1 54.5 30.5 8.2 3.0
Sheath Milk 21.6 7.8 1.3 43.2 36.4 118 3.9
Dough | 7.2 148 47.6 327 11.2 4.2
Mature 28.1 5.7 T2 49.5 32.8 10.9 4.4
Head Flowering 38.4 10. 1 1.1 42.5 39.9 6.4 4.7
Milk 56.2 11.6 2.5 67.3 14.0 4.6 2.9
Dough 58. 6 12.0 2.4 68. 7 12.0 4.9 22
Mature 69. 2 9.9 2:3 75.1 8.7 4.1 2.3
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Figure

1 Dry matter yields of the different plant fraction of rice plant with
developing maturity

Figure 2

In vitro dry matter digestibility of the different plant of fraction of

rice plant with devcloping maturity
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Table 3 Density and quality of rice plant whole crop silage

Density Organic acid VE
NI Fresh Dry el Total Lactic Acetic Butyric e /%I;'
Matter Matter ’ e

— kg ol — % % of fresh matter — %
Flowering 341 85 76.8 4.68 1.02 0.12 0.69 0.21 0 22.3
Milk 404 138 68.5  4.83 1.387 0.26 0.90 0.21 6 12.2
Dough 423 170 63.5 4.91 1.10 0.31 0.68 0.11 8 8.0
Mature 441 205 56.1 532 0.76 0.27 0.32 0.17 7 3.8

* Accoeding to Flieg’s evaluation

A U= COMBEE S LORERTAE T L
oo TR (3 EHE MR TS 2 T & SBITEN
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BT 205 kgt 11> 2o H4 L— DD pHid 468
~5.32 & LLBHIE <, GHEBRIER S ISR AL ¢
FERREIS 300 L b4 By, BBSHIIE L THHT

Table 4 Chemical composition and dry

Hote Linl, BRELLICHBBREBOETF, W&
SROMMELIVBN/T-NOEFIC LY, 44
b— DB b AR S - 1,

b M= T 0w THAL—- ORI IL S
B3 ==

matter recovery of rice plant whole crop silage

Singe DM C.Prot. C.Fat. NFE  C.Fib., C.Ash. Silica Dry matter
recovery
% % of dry matter %
Flowering 2.8 12.6 3.4 37.9 36.2 9.9 47 80.9
Milk 30.3 12.3 3.3 49.5 26.4 9.5 5.0 87.8
Dinugh 38.0 12.2 2.9 58.6 21.0 7.4 43 92. 1
Mature 436 9.4 2.6 60.9 19.2 7.9 4.4 97.7
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Table & Digestibility and nutritive value of rice plant whole crop silage

Stage DM OM  C.Prot. C.Fat. NFE  C.Fib. DCP TDN

% % of dry matter
Flowering 55.6 53.7 64.8° 59. 1 43.98 70. 28 g.2A 55.54
Milk 55.0 53,2 62.6%°  83.2 61.68 5158 7. 58 57,548
Dough 59.7 58.8 57.3%° 69.2 70.3¢  46.0B 5.88 61.28
Mature 60. 6 59.7 53.3% 67.8 70 45.98 BOB 6l 1B

a, b Values having different superscripts aic significantly different (p < 0.05)
A,B,C Values having different superscripts are significantly different (p<C 0.01)
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Table 6 Feed intake and ratio of excretion of indigestible grain of Japanese Black
Cattle receiving rice plant whole crop silage

Intake

Ratio of excretion
Stage Hours after feeding Voluntary intake o )
1 hour . indigestible grain
kg kg day %
Flerwering 4.8 (0.9%) 7.3 (1.5%) 24.9 (5.1%) -
Milk 6.5 (2.0 9.4 (2.9%%) 28.5 (9.1%% =
Dough 5.8 (2.2 9.2 (3.4%9) 852 {8.5%%) 8.3
Mature 5.7 (2.5%) 8.5 (3.8°) 24.9 (9.6%) 12.9

Values in parenthese refer to dry matter intake

a,b Values having different superscripts are significantly different (p<7 0.05)

T3 12.9BEECH 70,
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Table 7 Nutritive yields of rice plant whole crop silage at various stages of

growth
Sy Original rice plant Silage
Dry matter Dry matter DCP TDN
kg 10a
Flermering 428 346 28.4 192
Milk 715 628 48,3 360
Dough 916 844 48.9 516
Mature 1112 1086 54.3 665
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Figure 4 Comparison of TDN of rice plant whole crop silage at various

stages of growth in another authors
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Feeding Value of Whole Crop Silage at Various Growth Stages
from Rice Plant in Hokkaido

Satoshi Hara, Isao Ecawa®, Sueharu Iton, Kentaro DEoKA,
Takeshi Banpo™® * and Masahiro QxamoTo* * *

Summary

In order to study on utilization of rice plant as feed in Hokkaido, vield and composition of
rice plant at four growth stages (flowering, milk, dough and mature) were measured. Whole crop
silage prepared from rice plant at four growth stages was fed to sheep and cattle, and digestibility
and voluntary intake were evaluated.

Dry matter yleld increased with advancing maturity because of growing the head of rice plant.
Dry matter yield was 1,112kg/10a at mature stage. The head’s share of the entire plant’'s dry
matter reached 61.2% at mature stage. The chemical composition of rice plant changed with
advancing maturity to reflect lower crude fiber and crude ash contents and a higher nitrogen-free
extracts content.

Though still generally poor, whole crop silage showed better fermentative quality at the more
mature stages. TDN content of silage increased through the earlier growth stages, but held constant
after the dough stage was reached. The TDN and DCP contents of silage harvested in the dough
stagewere 61.2% and 5.8% of dry matter respectively. The voluntary intake of silage by Japanese
Black Cattle was higher at the milk, dough and mature stages than at the flowering stage. Cattle’s
fecal passage of undigested grain was higher at the mature than the dough stage. While TDN yield
increased with advancing maturity, DCP yield changed little.

From the results on nutritive value, TDN yield and nutritive loss through the fecal passage
of undigested grain, we conclude that it is best to harvest rice plant for whole crop silage at the

late dough stage. At this stage the dry matter and TDN yields are estimated at about 1.0 and 0.6

t10a respectively.

*  Hokkaido Central Agricultural Experimet Station.
** Present address : Hokkaldo Prefectural Konsen Agricaltural Experiment Station.

*+x Present address : Hokkaildo Prefectural Takikawa Animal Husbandry Experiment Station.



28

FiaERFaRG H15520~3 (1986. 10) 29

LRI BT BRI EREEGES T O
FLAE ST & ARARIG A o MRS I E fiE ] o B 1%

R ORAT

FEERO LR L4 v ESBEAEAICB Y AL E, AR BRSO REIS AicE
+ 5B €T 4 — & AATEORERES 2RO THA40%ED 5 HEFISEME & TIo A E X N i 299
EOTHICLDHEE LT,
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Table 1 Number of sires and records in
each season groups

Season at calving Sires Records
Winter (Dec.~Feb.} 29 55
Spring (Mar.- May ) 33 75
Summer (June -Aug.) 40 a7
Autumn Sep.-Nov. 36 72

Total (47) 299
* BgE b T ARSI AR

HERE T B S - EHEAE L ATIE T & - Too S BRI
BB E 1 iTR L
T Lo E, BETLAES & L CRIEE 305 B REELA,
e, EERAER S LTS, RE, BAE, K
B L OB RIEREE b iE L EY, ZLUTH
MEEga s LT, —BAE, RS ORHE, K
HEBLUBERERSATH S
ABHTICAWEREFEE FAEROEEN TH S,
Yijk= #+si TS5 Teijk
L, Y= | BHOBEEOKEHOBE
51 HmE O HEE T -8R
1,
# = E,
si = | BHOBRAFICHE LR
(1 =il B, wweas ., 47,
S; = j OFMICHERHE (] =
1,2 3, 4)
Pl
1=12H~2 A
2=3H~5A
=6H~8H
=9 HA~11H
eijk = A2 (NID0,0) EATT).
SeaiT13 HENDERSON o ENY ek 28/ 2
|EAMSTEC £ DITY, ElEEAH (os?) | BEE
N (e ?) BEOZFNSOEDSMAHARVEY * @

RS TETe

TR I

|
P
/
¢
|
#
|




% PRAFNTT

Tar g MR DHETE L, BIEEE, RAEEE
PIRIC L OHE L, £0E%E%E1L SWIGER etal,®
OFHEIC S - 1o, BEERESIE, [ACEEERIC
SOBEML, Zo@EENREIF TaLLs D EICL -7,

BRELUERE

FRERGR, FHRUEES LCELBEO M
Prigz#& 2iom Lz,

Table 2 Least-squares analysis of variance?’

Shumcce df'Calvmg age Type traits score Body measuraments Milking perforemance
Age cal. G app. D.ca. B.ca. Mamms. Finals. WH RL HW CG BW P Milk vield® Fat yie]ddj Fat%
Sire 46 8.10 257w 2,75+ 3 1Te 1.22% 1.53w 25 73« 8 1w+ 16 534 63, 73% 54, Toe= 186, 48+ 241.33= () 20es
Season 3 1.78 4.62« 1.81 12,55+ 001 2.05 11.8% 10.04% 19,99+ 259, 42+ 283 06+ 153. 56+ 178.76=  0.08

Residual 240 8. 01 1.37 1.48  1.73 0.81 0.86 9.16 2. 81 541 39.43 2821 43. 06 62.51  0.08

a) I Age cal. ! Age at calving. G.app. : General appearance. D.ca. - Dairy cairy caracter B.ca. :Body capacity.
Mamm.s, : Mammary system. Final s:Fainal score WH: Withers height, RL 'R ump length. HW ! Hip width,
CG : Chest girth. BW ! Body weight * | Significance at the 5 % level. s : Significance at 1% level.

b) 1Msx1072

c) IMSx1073

d) :Msx107!

HEAOBERN G, AEREEHOILREBS T %
TKETH 7208, i3 ~NT 1 BETHEZE T L1,
SRFHOERE, REEEO—BARES (P
0.05) BLUMEGE (P<001)THEEEATRL,
WISRIEE T, REHLOEAETS BKE, K

BLUBET ] BRETEHEEER LI, £1-, BEY
EHTERARESLUAER (P<0.05) THEXA
Alize UipL, BEEo&SN SFEEHEESSHE
Hom/N "FREEEE £ 3 ICR L, wht, &
BRI O BB ED S - T2,

Table 3 Overall means and mean separation of the main effect of season

Age cal. G.app. D.ca. B.ca. Mamm.s Finals. WH RL HW CG BwW Milk yield Fat yield Fat %

month point peint  point point  point cm cm cm cm kg kg kg %
Winter 27.21  78.22 78,99 77.77 718.23 78.27 139.65 52,16  53.91 190.40 541.15 4,894, 29 180. 73 3.71
Spring 27.57 7879 79.05 78.94 78.14 7866 139.99  53.13  55.08 195.70 591 04 4,687.07 177. 12 378
Summer 27.22 78.79 79.11 T7B.66 77.97 78.59 140.59  53.02 54.67 193 71 573.11 4,942. 71 186. 45 3.79
Autumn 27.45 78.40 78,72 78.38 77.95 7832 139.77 B2.61 53.87 192.27 552 36 5,088.31 189.97 3.76
Overall 27.36  78.22 78.97 7844 7307 78.46 140.00  52.73 54.38 19'3, 02 564.42 4,903. 10 183.57 3.76

1) Abbreviated notation : see Table 2
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Table 4 Heritabilities, genetic and phenotipic correlations among 13 traits *

Chest g Body w.

Rump L. Hip w.

Dairy c. Body c. Mamm.s. Finals. Withers

Gene. a.

Milk yield Fat yield Fat %

.025 104 137 .203 134 .208 .093 212 134 .186

1. 393+.267 .870 =255

Milk vield

.143 .149 241 .184 .292 127 .202 -186 .247

.088

.9254.033 1.258+.263 .244

Fat yield

—FARHC B A MEICEE &SSO WL & R - R HIE IR O B

.071 .020 .076 .094 177 .069 021 110 141

103+.222 .743+.233 117

—283+.226

Fat %

.493

518

.432

.367

.520

891

462

677

General

—352+.238 —1914+.248 .417+.263 .495+.209 .689

apperarance

.823 .452 .223 .308 .308 .331

37

J083+.248 .262+.243 .433+.269 .720+.161 .486*.208 .489

Dairy caracter

87 379 547 .658 .653

314,290 .413+.256 .609+.225 .470+.207 .434 797

.185+.250

1174249

Body capacity

.216 .256 .366 .382

AB6E.264 . T44+ 246 602+.319 .456+.304 .936-+.192 .628+.277 .300%.187 .722 .367

Mammary
system

478 .69 .570

.356

.943+.068 .763+.137 .870x.143 .442+.203 .568

.041£.257 .224+.251 .445+.275 .805+.106

Final score

567 .580

.458

.349+.190 .555+.165 .517+.204 ,400+.223 .659+.182 .395+.227 .780+.232 .607+.185 .899+.244 .466

Withers height

.b27

532

.138+.273 .480+.178 .9281.246 .520

L199+.309

131,266 .204=+.260

—042+.209 .055+.213 .295+.230 .036%.273

Rump length

.627

065,279 —=067+.227 .411+.183 .991+.250 . 595

J016+.207 —.0964.208 —.289+.231 —~034%.271 —<1804.257 .436+.214 .066+.315

Hip width

.5814.307 .372+.287 .408+.228 .484+.213 .250+.250 .430+.203 .899

-607+.209

.1544.326 —035+.341

—.048+£.257 .097%.260 .383+.278

Chest girth

.789+.109 .524+.212

.4824.200 .520+.195 .289+.231

2254233 .334+.226 .272+.268 —100+.316 .082+.317 .538+.218 .640.277 .290%.290

Body weight

+ Heritabilities on diagenal, genetic correlations below diagonal and phenotypic correlation above diagonal.
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The Relationships between Descriptive Traits, Body Measurements

and Milking Performance in an Advanced Registry
Holstein Cow Herd

Kazuyuki NisHIMURA*

Summary

299 lactation records collected from advanced registry Holstein cows at the Shintoku Animal
Husbandry Experiment Station over the 17 years from 1965 to 1981 were used to evaluate the genetic
parameters of milk production characteristics and of the five body measurements on which the breed’s
trait score is based. Henderson’s Method M (1953) was used to analyze variance, and the
mathematical formula employed was Yijk: " +S-1+SJ+ei]-k where Yijk is the lactation record,
# the overall mean, s; the effect of the ;th sire (random), Sj the effect of the ]-th calving season

(fixed), and ¢ijk other factors specific to each individual.

The overall means for milk yield, fat yield, and percentage of fat were 4803.10kg, 183.57kg,
and 3.76
and body weight were 140.00cm, 52.73cm, 54.38cm, 193.02cm, and 564.42kg respectively. From thesé

measurements overall mean scores of 78.55, 78.97, 78.44, 78.07, and 78.46 were calculated for general

respectively. The overall means for withers height, rump length, hip width, chest girth,

appearance, dairy character, body capacity, mammary system, and overall character respectively.

The heritabilities calculated from paternal half-sib correlations were a little higher than
acceptable, reflecting the slightly high calculation of the genetic correlation between dairy
character and mammary system. Because milking performance is affected by unaccounted-for
environmental factors and because the overall mean trait scores vary with time and so lack consistency,

it was rather difficult to clarify the relationship between genetic background and milking performance.

* Present address : Hokkaido Prefectural Konsen Agricultural Experiment Station.
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Table 1 Experimental design and details of treatment
; Total dry matter Corn Concentrate  Soybean  Minerals and
Treatment Species intake Silage Hay mixture meal vitamins*
% body weight % dry matter basis
Total mixed C attle 1:1
ration Sheep 1.3 50 2z 22 5 1
: Cattle 1.1 - _ _ -
Corn silage Shewn 14 100
Cattle 1.0 s _ - —
Hay Sheep 13 100
Concentrate Cattle 1.0 71 29 _ -
mixture Sheep 1.4
Soybean Cattle 1.0 . _ N
meal Sheep 1.4 1 29

= Contains 22. 6 % calcium, 11. 9 % phosphorus, 0.2 % magnesium and 190, 000 IU vitamin A/gram dry matter.

ik Sie, BETHEED1.0~1.1%, HAFT
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Table 2 Proximate composition of total mixed ration and ration ingredients

Dry Crude Crude Nitrogen free Crude Crude
matter Protein fat extracts fiber ash
% of dry matter

Total mixed 45. 6 12.3 3.0 59.8 18.2 6. T

ration (45.9)* (12.9)% (3.2)* (59.0)* (18.0 )* (6.9
Corn

silage 31.4 8.2 4.1 66. 4 16.6 4.7
Hay 84.6 8.8 1.8 46. 4 36.6 6.4
Concentrate 84.2 19.9 8 62. 4 6.1 8.5

mixture : : : : 2 :
Soybean i

meal 86.6 49.8 1.6 36. 1 6.1 6.4

* Values in parenthesis were calculated from proportion of ration ingredients,

RBEtalo MBS EEORFLBA BT L 2 RHIE &G RHO L

Table 3 Apparent digestibility and digestible nutrients of total mixed ration and

ration ingredients by cattle and by sheep

Dry Crude

Crude Nitrogen free Crude

matter Protein fat extracts fiber DCr TDN
% — % of dry matter —
Total mixed ration :
Cattle 72.3 68. 7 82, ¢ 78. 1 69.1 8.5 733
Sheep 70. 6 66. 4 79. 76. 8 65. 5 8.2 71.4
Difference 1. 7% 2.3 2. 4% 1.8 3. 6% 0.3 1.9%
Corn silage :
Cattle 67. b 52. 7 83. 76. 1 55. 7 4.3 71.8
Sheep 63.8 44. 8 84. 74. 3 44. 1 3T 68. 2
Difference 3.7 7.9% —1. 1.8 11. 6% 0. 6% 3.6
Hay :
Cattle 60. 8 50. 6 48, 56. 0 74.0 4.5 59.5
Sheep 58.6 50. 5 55, 54. 2 69. 4 4.5 57.2
Difference 2.2 0.1 —q.5% 1.8 4.6 0 2.8
Concentrate mixture :
Cattle 82.8 84.5 94, 38.9 51.8 16.8 82.1
Sheep 79.8 81.3 7. 84.2 Tl 5 16.2 78.5
Difference 3.0 3.2% il 4.7 —19.7 0.6 3.6
Soybean meal :
Cattle 93.5 93.5 88. 98. 9 94,5 46. 6 91.2
Sheep 88.1 90. 8 43, 91,3 97.3 452 85.7
Difference 5.4 2 45, 7H* 7.6 =P8 1.4% 5.5
* P<0.05, =+ P<0.01.
Table 4 Observed and calculated digestible nutrients of total mixed ration by
cattle and by sheep
. DGE TDN
Species a b ; a B
observed calculated difference observed calculated difference
% of dry matter ——— % of dry matter
Cattle 8.5 9.2 —0.7% 73:3 71.6 iR (i
Sheep 8.2 8.7 = ) ek 71.4 68. 2 3.2

+P<0.05, = P< 0.01.

a : Values observed by digestibility trials with cattle and sheep fed total mixed ration.
b : Values calculated from observed values by digestibility trials with cattle and sheep fed each ration ingredient.
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Comparison of Actual and Calculated Digestible Nutrients
in Total Mixed Ration by Cattle and Sheep

Kentaro Deoxa, Sueharu ITon, Masahiro Okamoro® and Satoshi Hara

Summary

Digestiontrials were conducted with four dry cows and four wethers in ordre to compare in both
the cows and sheep the digestible nutrients resulting from direct digestion trials of total mixed
ration with the digestible nutrients calculated from digestion trials of ingredients of total mixed
ration, and to compare the cow’s and the sheep’s relative digestibilties of total mixed ration.

The following rations were used in these trials : total mixed ration, corn silage, hay,
concentrate mixture and soybean meal. The total mixed ration consisted of a mixture of 50% corn
silage, 22% hay, 22% concentrate mixture, 5% soybean meal and 1% mineral-vitamin mix, on a dry
matter basis.Total mixed ration, corn silage and hay were each fed alone. Concentrate mixture and
soybean meal were each fed with hay at 71% on a dry matter basis, and digestibilities were measured
by difference.In all cases hay was provided in chopped form. Daily dry matter intake was 1.0 to
1.1 percent of body weight for cows and 1.3 to 1.4 percent of body weight for sheep.

A comparison of actual calculated digestible nutrients showed that in general, for both cows
and sheep, actual DCP content was lower than that calculated, and actual TDN content was higher
than that calculated.

A comparison of the relative digestibilities of total mixed ration by cows and sheep revealed
that the digestibilities of dry matter, crude fat and crude fiber, as well as TDN content, were
higher for cows than for sheep.

Results from these trials indicate that the digestible nutrients of total mixed ration can be
ascertained by conducting the direct digestion trial giving the ration, and deriving results can be

applied separately for different species.

* Present address : Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station.
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Table 1

Methods of blood chemical analysis

Item

Method

Hematocrit (Ht)
Total Protein(TP)
Protein fraction
BUN

Creatinine

Uric' acid (UA)
Total bililubin
Glucose
Triglyceride
Total cholesterol
Free cholesterol
Phospholipid
GOT

GPT

r—-GTP

a— HBD

LAP

Ca

Mg

B

Na

K

Micro—hematocrit method
Refractometric method
Electrophoretic method
Urease—indophenol method
Jaffe’ method

Uricase MEHA method
Stabilized diazonium salt method
Mutarotase— GOD method
Enzyme method

0 —phthalaldehyde modified method
Enzyme method

Enzyme method

} POP-p-Chlorphenol color producing method

r—Glutamyl —p— N—ethyl-N—hydroxydiethyl—
amino anilide substrate method
Rosalki method

Nagel method
} Atomic absorption Spectrophotometer
Molybdenum blue direct method

} Flame photometer
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Table 3 Chemical composition and digestible nutrients

of feeds used in experiment 2.

Potato pulp silage containing Grass

1 BAMRBIC RS L RO ks b Lo SE
fliid, F2iRLi, TAMMY AL —2® TDN &
TR 6.5 BEEHEAILHT LY ED L
xR L7, DCPERBUEIBTH -1,

ek 2

SMRE 2 ~ 3 HD R R 5 A CBFLE 6 EA R
FE v FEEEES A L — DR Okghh S L okt

Table 2

R, zoFREERF F 7074 YIRMTABRIY 1 L
— UTHE L AERED 2 RIS L,

MBI G, FimER14 O, SERAREI28 0 flooEta?
HHET, FPHEAE, GXESEy 1 L — O 4.5
kg LU HEF F 7 a7 CHERMOTARY A L~
VER 2kg A0 Uiz, FoedBE, MK bE
BFev-—BREAMAEIY, LEFEBHL IkgZ2ith

Chemical composition and digestible nutrients

of feeds used in experiment 1.

2 % potato protein silage Hay Concentrate

Chemical composition (%)%

Moisture 18.6 16.4 85.4 85.2

Crude protein 10.3 15.4 i 19.7

Crude fat 0.9 5.7 1.8 3.1

N-free extract 68.2 40,4 48.1 62. 4

Crude fiber 18.0 30.1 36.7 6.9

Crude ash 2.6 8.4 6.3 7.9
DCP (%) * 6.2 9.1 2.0 15.8
TDN (%) * 83.9 58. 9 46. 0 81.0

+« on dry matter basis except moisture

& &3

HER 1
ko YERE, DCP, TDN #HHllRE LU H
A BFEOERRICH T SRE &2 RATR LIS

TDNERRETABRMY 4 L — JOiEHEMEL
BT LIz~ T, Mg 5 HEAS Gl DCPHE
R TARY L — YRS ROBINC E BT,
P& T LA, EREITHT 2FGE 102 ~ 106 %
TR IC 2 A o i - 1o

PUtastﬁagLélp (S:ﬁfage Hay Concentrate S(ggﬁa“

Chemical composition (%) *

Moisture 210 27.0 86. 7 84.1 85.7

Crude protein 3.9 9.0 7.2 21.3 53.9

Crude fat 0.4 2.6 17 3.1 1.1

N-—free extract 9.2 60. 8 49.5 60.8 33.1

Crude fiber 16.4 22.8 35.4 6.9 5.35

Crude ash 21 4.8 6.2 7.9 6. 4
DCP (%) * 0 4.8 3.2 17.0 49.6
TDN (%) * 76.5 67.0 49. 1 80.8 86. 9

*on dry matter basis except moisture

Table 4 Dry matter, DCP and TDN intake and percentages of DCP, TDN
intake to the nutrients requirement in Japanese feeding standard for

dairy cattle.

Potate pulp silage (kg of dry matter )

0 g 6

Dry matter intake (kg

Potato pulp silage 0 2.9 6.5

Corn silage 8.6 6.1 342

Hay 4.3 4.5 4.9

Concentrate 2.9 2.4 2.0

Soybean meal 0.9 1.2 1.6
DCP intake (%) 1.46° 1.44° 1.42°
TDN intake (%) 10.92 11620 12.4°
DCP intake /requirement (%) 106 103 102
TDN intake /requirement (%) 91? 96° 105°

Values having different superscripts are significantly different at 5 % level.
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Table 5 Blood chemical findings of dairy cows fed potato pulp silage.

Potato pulp silage

Potato pulp silage

0* 3* 6* 0* 3* G*
Ht (%) 3.3 309  30.9 BSter org(ME/dl) 1457 132°  112¢
TP (gAl) 7.5 7.5 7.3 Chglestendl g 84 84 86
Albumin (%) 48. 2 48.2 48.5 Phospholipid(mg/dl) 1652 145 b 117 ¢
a—Globulin (%) 158 145  13.8 GOT (KU) 40 34 26
£ —Globulin (%) 8.2 9.2 8.7 GPT (KU) 11 11 1
r—Globulin (%) 20.2 282 289 r—GTP (I1U/1) 16 16 17
BUN (mg/d) 7.5% 543 24¢P a—-HBD (IU/1) 502 537 496
Creatinine (mg/dl) 1.2 1.2 1.2 LAP (Iu/1) 8 9 9
UA (mg/dl) 0.6 0.8 0.8 Ca (mg/dl) 88 8.9 8.8
T%%umm (mg/dl) 0.2 0.2 0.2 Mg (mg/dl) 2.6 2.7 2.5
Glucose (mg/dl) 63 62 63 P (mg/dl) 492 492 4.0°
Triglyceride (mg/dl) 32.8 34.0 26. 2 Na (mEqg/1) 147 147 147
ot ierg (ME/dD 1657 145°  117? K (mEq/1) 5.2 5.2 5.1
Fi:;eolesterol g/l &% o 1o

TAWIY A v — VHSRICE T 4R 0 MOt

Table 6 Dry matter, DCP and TDN intake and percentages of DCP, TDN intake to

the nutrients requirement in Japanese feeding standard for dairy cattle.

Potato pulp silage containing 2 % potato protein

0* 4. 5%*

Dry matter intake (kg)

Potato pulp si aini

TR 0 -

Grass silage 8.3 4.3

Hay 6.2 7.9

Concentrate 0.9 L7
DCP intake (kg) 1.08 1.14
TDN intake (kg) 8.5 10.9
DCP intake /requirement (%) 109 99
TDN intake /requirement (%) 91 105

* kg of dry matter.

Mg o BRI CERERRERT, 8iTrLio.
BUN (3 EAHpAsc B¢, WXL 4L 5.9,
6.6mg/dl EEETH -ps, £F FFoFA VilEm
TABHIY A L — VEBSOMBRTH, 28, s

EFL, 10, 0mg/dl KLEOETHERE L7z, ThicHL

HBX TR ZTORLIBLEALEND (RETHERL,
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WEA, BEASE, 0% sLvrF=v, RE B

Table 7 Blood chemical findings of dairv cows fed potato pulp silage containing 2 % potato protein
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Values having different superscripts are significantly different at 5% level.

* kg of dry matter.

R 2
BRI ORENE, DCP, TDNEN#EE LY
BHAfEHRED IR BN 5B &E R 6 IR L

foo ABAMIC 5115 DCP, TDNEWNELLU#
DEREICHT AE ST, VT GEE
2B NI -7,

Weeks after feeding

Weeks after feeding

Values having different superscripts are significantly different at 5% level.
G.S. : Grass silage. P.P.: Potato pulp silage containing 2% potato protein.

0 2 4 0 2 4

Ht %) Total bililubin (mg/dl)

G.S.+P.P. 31.8 335 32.0 G.S.+P.P. 0.2 0.2 0.2

G.S. 34.0 32. 5 31:E G.S. 0.3 62 0.3
TP (g/dD Glucose (mg /d1)

G.S.+P.P. 7.4 72 7.3 G.5:+B.-P 61 68 65

S Tl 7.5 Yo G.S. 68 65 63
Albumin (#) Trigyceride (mg /d1)

G.S.+P.P. 50. 7 49.3 50.0 G.5.+P.P. 23 35 28

G.5. 51T 50.3 50.3 G5 36 33 35
a — Globulin (%) Total cholesterol (mg/dl)

G.S.+E.B. 15.3 15.0 17.0 GSEBP: 141 113 1102

G.S. 1 13.0 157 G.S. 157 155 177°
£ —Globulin (%) Free cholesterol (mg/dl)

G.5.+P.P. 7.7 9.7 9.0 G.S.+P.P. 34 28 202

G.S. 6.0 7.7 8.7 G.S. 35 37 43
7 —Globulin (%) Ester cholesterol (mg/dl)

G.S.+P.P. 26.3 26.0 24.0 G.S.+ B.P. 107 85 812

G.S. 28.7 29.0 25.3 G.S. 122 118 134
BUN (mg/dl) Cholesterol ester rate (%)

GiS.+EB.E 5.9 6.62 5982 G:S.+R.P. 76 75 742

&.5. 6.6 10.8° 10.5° GuSh, 78 76 76°
Creatinine (mg/dl) Phospholipid (mg/dl)

G.5.+F.P: 1.2 i 1..3 G S Pab. 156 136 140

G.S. 1.1 1.1 1.2 G.S. 168 181 204
UA (mg/dl) FFA (mEq/1)

G.S.+P.P. 0.6 (.7 0.9 G.5.+P.P. 0.10 0.09 0.09

G.S. 0.7 0.6 0.7 Gt 0.10  0.08  0.10
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Table 8 Blood chemical findings of dairy cows fed potate pulp silage containing

2 % potato protein (2)

Weeks after feeding

Weeks after feeding

0 2 4 0 2 4
GOT (K.U.) Ca (mg/dl)
G.S+P.P, 47 45 52 G.S.+P.P. 9.3 9.6 9.7
G5 55 49 54 G.S. 9.5 97 9.9
GPT (K.U) Mg (mg/dl)
G, S+P.P. 18 16 17 G.S.+ PP, 2.6 2.4 2.6
G.5. 20 16 16 G.8. 2.4 2.1 2.4
r—=GTP (I1U/ 1) F (mg/dl)
G.S+P.P. 18 19 19 G.3.+ P.B. 4.3 5.1 5.3
G.S. 16 17 19 G.S. 4.5 5.1 5.2
@—HBD (IU/ 1) Na  (mEg/1)
G.S+P.P. 730 677 721 G.S.+P.P. 146 146 147
G.S. 732 628 667 G5 145 144 144
LAP (Iu/ 1) K (mEq/1)
G.5+P.P. 13 12 12 G54+ EER 5.3 5.2 5.2
G.8. 9 10 11 G.S. 56 5.0 5.3

G.S. I Grass silage.

P.P. I Potato pulp silage containing 2% potato protein.
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Blood Chemical Findings of Dairy Cows Fed
Potato Pulp Silage

Kiyokazu Mor1, Takuji Kupo, Takeshi Banpo *,
Satoshi Hara, Tadao Harra* *and Hiroshi Tsunemitu

Summary

Two expreiments were conducted to investigate the effect of feeding potato pulp silage on blood
chemical findings of dairy cows.

In the first experiment, as a substitute for corn silage 6 lactating Holstein cows were fed
potatopulp silage ina3»3 Latin square design at levels of 0, 33, and 66% on a dry matter basis.
The cows were also fed soybean meal in order to satisfy DCP requirements.

In the second experiment, as a substitute for grass silage 6 lactating Holstein cows were for
4 weeks fed potato pulp silage containing 2% potato protein at level of 0 and 50 % on a dry
matter basis.

In both experiments the cows were fed hay ad libitum and an amount of concentate sufficient to
maintain daily production at 4% FCM.

The principal results obtained by feeding either the potato pulp silage or the potato pulp
silage,containing 2% potato protein were as follows:

1) Despite sufficient DCP intake, concentrations of serum BUN decreased significantly(p<0.05).
2) Concentrations of serum total cholesterol, free cholesterol, cholesterol esters, and
phospholipids were decreased significantly (p<{0.05).
It is considered that these blood chemical changes were caused by the increased intake of

fermentable carbohydrate.

* Present address :Hokkaido Prefectural Konsen Agricultural Experiment Station.

** Present address : Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station.
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Chemical Composition and Nutritive Value of Corn

Leaves Infected with Northern Leaf Blight

Masaaki Yamakawa and Kouichi Isawa
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Table 1 A severity index scale of northern leaf blight infected corn leaf.

Percentage of disease

Disease severity lesion area in leaf (A) Median
0 : Non visible infection 0 % (Non disease ) 0
I @ Mild infection 0<<AZ b 2.5
IO : Mild to modelate infection 5<CAZ= 30 178
Il : Modelate to heavy infection V<A Z 60 45.0
IV : Heavy infection 60 <A > 100 % 80.0
V : Very heavy infection 100 % and yellowing 100. 0
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Table 2 Dry matter percentage and yield on the corn leaf infected

with northern leaf blight

Disease severity
0 I Il | v v
Dry matter percentage (DM%) 24.7 25.0 245 454 325 36.8
Fresh weight / leaf (g) 1.5 9.9 106 67 79 6.1

Table 3 Chemical composition and correlation coefficients among lesion area percentages

of corn leaves infected with northern leaf blight.

Disease severity Correlation
Element
0 I I I v V . coefficient
Crude ash 9.31 9.44 923 8.67 8.39 7.87 — 0.985%kd)
[Crude silicate 379 4.01 3.85 3.41 3.34 3.01 = 0.953%%*
Other mineral 5..52 5. 43 5.38 5. 26 5.05 4.86
Cellular content (CC) 47.64 45,72 44.96 43.44 42,21 39.20 — 0. 962k
Crude protein (CP) 17.79 16.39 16.11 15685 15.94 13.75 — (.833%
Pepsin insoluble protein (PIP) 5.16 4.78 5 50 5.53 5 .94 5 94
[Pepsin soluble protein (PSP) 12.63 11.61 10.61 10.12 10.00 7.81 —0.913%
PSP/ CP ratio® 70.99 70.84 65.86 64.66 62.74 56.80
Crude fat 5.10  4.26 4.26 3.28 3.40 2.69 — 0.909%
Soluble carbohydrate (S C) 10.79  10.51 7.62 9.77 6. 75 6.01 — 0.844%
Mono, oligosaccharide 10. 05 9.68 6. 70 8. 87 5.89 5.02 — 0.846%
I:Fructosan 0.74 0.83 0.92 0.90 0. 86 0.99 0.702 n.s [
NDF 50.82 52.72 53.54 54.87 56.80 58.84 0. 975%%k*
ADF 26.66 27.29 27.44 28.47 29.11 30.47 0. 978#+*
I:Hemicellulose 24.16 25,43 26.10 26.40 27.69 28.37
Lignin 3.41 377 3.57 375 419 419 0. 906 *
Digestible crude protein (DCP) 12.94 1164 11.39 10.96 11.23 9.21 —0.833%
Total digestible nutrient (TDN) B5.51 62.46 60.37 62.26 59.96 5881 —0.784n.s
Dry matter digestibility (DMD)" 63.54 62.41 62.04 61.04 60.40 59.21 — 0.965%* '

% of Dry matter
1) %
2) *++ 1 P<0.001 %% 1 P<Z0.01, *:P<{0.05, N=6 |

LCR Lo MIAME (CC) B#Mh Mt '
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