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Table 1. Chemical composition and digestible nutrients of forages (%)*!

Forage Dry matter Crude protein Crude fat NFE Crude fiber DCP TDN
Medium moisture 42.7 12.8 4.75 40.3 34.1 7.80 68.2
silage*?
Low moisture 58.7 10.1 3.79 44.8 35.8 5.25 59.8
silage*?
Hay 82.6 12.1 2.41 48.8 29.8 6.63 52.5
Concentrate 85.6 19.2

*1 9% of dry matter

*2

*3

DHFH/EL .. FEHEERIZ, AXRGFARIFERES
WHHLL, BESEHIARCICU THEEHGS L 7.
HRAFIL, TH LA F VAR S LES AT F
vEEHE S AT o h, FRFELESY I VARNMK
LEFRMOMBX D 4 553" D i S REEHE & ERIME
SRWVEIIRY ST, BB, SB%ETIES
BFEBDSHAFID» S, FHREBIZIGAZTL L.
By I VAMFI (a2 AD 3 v 7 R R4 1kg
hEs s> AM:2,000,000IU, % 3 >D,
400,000IU, BEEWHE : Kaar#id 3, HZE Roche,
HE) 2HMETIX 1Y% 0508 RESFRHCES
LG5 LTz,
BRRFOBEIIEAKEHCHEL, SRHER
BRSOV CERARREHKL, ChiEs
BhoE5| 2 KD, 1, BEREORMEEE
TBIZEDKRD, HIEEZEBDAELREAOLH
ERBREC L VEHL 2, AERER, HAKEH
DE, JEERL, ¥ 7 VBEMILTERLTI
Hf.& L, AR, AEOER, AERII VIR
* ¥ > 103B (Fos Electric, Denmark), &gz
7 %V 2% v 2790 (Fos Electric, Denmark) % f\»
T LT, MO > 7Y > 7%, GRS Ex»
S A%16EE T 1A~ 2 ;AHMBCESRL V1T
W, FRROBER»S THE ETCIRERE, 4,
ZORIIAHEIGAEE TH 1 BTz, MEHB &
UEHPOES I VA (Fra—-nB vF -0
ELTHE) RU B A aFrDRTE, BREES
o b7 7EP L DKRDI, BKHEEEE LT,
EBRREY ) =7HBE—- FEERKERD
%8 ALOKA-630 (7u#, HF) 2k 3HED
PIEZEIE P FEBEE S LA, INEBERE
ELTABRBTIEHBE L VA2 BHFMmML, MEH 7o
Yz A7 ur#BE% Ovucheck EIA Kit (Cam-
bridge Life Sciences, England) iz X D fllEL 7.
AL, HBEBSELUBORET, FENE

3.50 68.3 4.4 16.0 91.4

Medium moisture silage contains higher level of beta-carotene, 110 mg/kg. DM
Low moisture silage contains lower level of beta-carotene, 23 mg/kg. DM
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MO L-EERAOKRT A b7 ao— e HEHHD A —
Fr—FI7I7RAZDODWTHELY, ZOBR, *7
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0 17 3 AZ .
608 623 720 802 815 906 920 1004 1
618 713 726 809 830 915 927 100

Sampling Date

Fig. 1. Analysis of beta-carotene contents in 4 cuts of fresh
green grasses harvested in the same meadow.
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B4, 12B4 4 o 2B LB, 19.9mg/kg
(ABEEDTI%) LFBPICHBRP L Tl Fz,
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%, BY2EOBNCTHRMGEN, BRI 6HE
DIH 2 Biga v /87 b R—VICHRE L 2B i322
mg/kg &, BREOHI0SD 1 2@l L7 (Fig. 3).
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FEIZid4.6mg/kg GABEFD21%) L o7, EBASD
HEH AV —VRBEDISZLHIuF 8N
230mg/kg i DRKETR, AYNTDO B HF
DIREFNMY D BORAME R EERAN KL T2 2
RBMPBICE->THRT I LHNTE, Y=234.8—
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Fig.2. Losses of beta-carotene in low moisture silage
during drying.
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Fig.3. Losses of beta-carotene in hay during drying.
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Fig. 4. Changes of serum vitamin A in cows fed with high
carotene (HC) and low carotene (LC) silages with
(Sup) and without (Cont) vitamin A supplementa-

tion.
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Fig. 5. Changes of serum beta-carotene in cows fed with
high carotene (HC) and low carotene (LC) silages
with (Sup) and without (Cont) vitamin A sup-
plementation.
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Table 2. Analysis of vitamin constituents of colostrum in cows fed with high carotene (HC) and low
carotene (LC) silages with (Sup) and without (Cont) vitamin A supplementation

Vitamin A Beta-carotene
Group Day 0 Day 1 Day 3 Day 5 Day 0 Day 1 Day 3 Day 5
ug/dl ng/dl
HC silage
Sup 436.0 182.2 93.7 73.9 213.2 63.7 24.9 15.0
Cont 267.1 91.7 64.5 43.8 361.1 72.1 30.8 16.7
LC silage
Sup 255.0 159.4 80.7 48.2 210.9 128.5 51.8 19.4
Cont 176.1 72.0 40.0 26.5 122.0 43.9 16.4 9.9
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Vitamin A (Log, xg/dl)

Weeks Postpartum

JHC-Sup +HC-Cont < LC-Sup A LC-Cont

Fig. 6. Changes of milk vitamin A in cows fed with high
carotene (HC) and low carotene (LC) silages with
(Sup) and without (Cont) vitamin A supplementa-
tion.
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Fig. 7. Changes of milk beta-carotene in cows fed with
high carotene (HC) and low carotene (LC) silages
with (Sup) and without (Cont) vitamin A sup-
plementation.

Table 3. Analysis of vitamin constituents of serum in new born calves delivered by
dams fed with high carotene (HC) and low carotene (LC) silages with (Sup)
and without (Cont) vitamin A supplementation

Vitamin A Beta-carotene
Group Day 0 Day 3 Day 7 Day 0 Day 3 Day 7
pg/dl pg/dl
HC silage )
Sup 10.0 19.5 19.5 0 8.9 17.1
Cont 7.6 21.1 18.9 1.0 17.8 18.7
LC silage
Sup 7.4 13.4 14.9 0.4 2.4 3.2
Cont 6.3 15.0 17.8 0 6.3 3.5
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LIHFBEBEL o F oMl 2REL A4 LD
EERXE» -7 (P<0.05),
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Table 4. Somatic cell counts in milk and numbers of newly infected quarters in postpartum cows

Weeks postpartum
Group 0—4 5-8 9—12 13—16
SCC*! Inf. Qts*? SCC Inf. Qts. SCC Inf. Qts. SCC Inf. Qts.

HC silage

Sup 46 6/16 65 1/16 22 0/16 70 2/16

Cont 109 5/16 73 3/15 37 0/15 68 0/15
LC silage

Sup 79 4/16 37 0/16 26 0/16 26 0/16

Cont 103 4/16 429 3/16 88 1/16 154 0/16

*1 SCC: Somatic cell counts X 1,000/ml

*2

Inf. Qts.: Newly infected quarters/Total quarters

Table 5. Days required from calving to ovulation, first artificial insemination (Al) and conception, peak progesterone

and occurrence of reproductive disorders

Group Ovulation Peak P4* First Conception Retained Uteri.n.e
1st 2nd 3rd 1st 2nd 3rd Al Placenta  Metritis
——days—— ——ng/ml— ——days—— —— No. of cows ——
HC silage
Sup 32.8 51.0 68.3 4.3 6.2 8.9 76.8 102.3 1
Cont 25.7 50.7 74.7 7.3 6.7 10.0< 82.0 82.0 0 0
LC silage
Sup 21.3 42.8 63.5 7.7 7.4 8.8 62.5 109.5 1 0
Cont 19.3 41.3 64.8 4.9 7.9 8.9 69.8 97.3 0 2
*Peak P4: Peak levels of plasma progesterone after first, second and third ovulations
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(Fig. 7).
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Y IVALEHIZ200~300mg D B huFrirdy
LR ELSL,NRC® TizEY I VA LRI B
HuaF s EEEYD19meg/100kg 55T 5 Z L
Ll Twa, &%, BEfACE L »OF
CRIBEAEE IR TLAREWI EH S, KFRTH
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7z,

= #
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PO LA FUERPESY I ARKIORM
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EYIVALBIuF U BEIES T LA
BEFIVEL, EREL o F MEAREEFTIR
vy I ASKIOFRMCE Y, £RFOEY I VA
BESERMONEX & 0 &<, FMEECHHR

RAEHIV R WEECH - 7.

I AWEICHVWI-ES I v ARK R RMTE,
7: B4 Roche, RRIHEEEL 7.

X 73

1) Chew, B.P., Hollen, L. L., Hillers, J. K. and Herlugson,
M. L.: Relationship between vitamin A and S-carotene
in blood plasma and milk and mastitis in Holsteins. J.
Dairy Sci., 65, 2111-2118 (1982)

2) Eaton, H.D,, Lucas, J. L., Nielsen, S. W. and Helmbol-
dt, C.F.: Association of plasma or liver vitamin A
concentrations with the occurrence of parotid duct
metaphasia or of ocular papilledema in Holstein male
calves. J. Dairy Sci., 53, 1775-1779 (1970)

3) Hemken, R.W.and Bremel, D. H.: Possible role of
beta-carotene in improving fertility in dairy cattle. J.
Dairy Sci., 65, 1069-1073 (1982)

4) Johnston, L. A.and Chew, B. P.: Peripartum changes
of plasma and milk vitamin A and g-carotene among
dairy cows with or without mastitis. J. Dairy Sci., 67,
1832-1840 (1984)

5) Kalac, P.: Losses of beta-carotene in unwilted forage
crops during silage-making and feeding. Anim. Feed
Sci. Techn., 9, 63-69 (1983)

6) Kalac, P. and Kyzlink, V.: Losses of beta-carotene in
red clover in an acid medium during ensiling. Anim.
Feed Sci. Techn., 4, 81-89 (1979)

7) Kalac, P. and McDonald, P.: A review of the changes
in carotene during ensiling of forages. J. Sci. Food Agic.,
32, 767-772 (1981)

8) KNBEF - /IREZ - FEKE - HEEPRE « KEF%X— !
EAFOEH L HRERC B 2NPEERAB L UEY
IVARBEOLEE. BRI, 41, 164-168 (1988)

9) Miller, R. W,, Hemken, R. W,, Waldo, D. R. and Moore,
L. H.: Vitamin A metabolism in steers fed corn silage or
alfalfa hay pellets. J. Dairy Sci., 50, 997 (1967)

10) National Research Council : Nutrient requirements of
dairy cattle. Sixth revised ed., National Academy Press,
Washington, D. C., p. 42-44 (1988)

11) BAEY s v®#L vy 021, BBl v, p.1-
14, EREELZERA, R (1980)

12) BAESY I V2815 o EEREKL, BBHES
v, p.33-40, FFE{LERA, R (1983)

13) BAKELSRMKERNSBEER | DAFRIELE . 7
4, p.1-107, HREES, FFR (1988)

14) BEH f& - THEX - IUTHFZ - HHER - EETFAE
AFE USRI . B I VARSICE B EBbREFD
BieHikiE. H¥k<5E, 36, 528-533 (1983)



44 Er—-F - SRKE - BX &

15 ¥ B-EEET -—% X-BEH—M-IO0 B-F 17) Rakes, A. H., Owens, M. P,, Britt, J. L. and Whitlow, L.

Bk oA AEERBICRIZTES I VA, EOY W.: Effects of adding beta-carotene to rations of lactat-
R, HR&3E, 43, 453-458 (1990) ing cows consuming different forages. J. Dairy Sci., 68,
16) Payne, J.M.: EEX®MORER, OF0HK, FREWX, 1732-1737 (1985)

FHFE—R, p. 1-11, FEH#H, FR (1984)

Summary

Investigations were carried out both on the effects of harvesting and processing methods on beta-
carotene contents in the field-cured forages and on the supplementary effects of synthetic vitamin A on
the cows fed with the forages having higher and lower graded beta-carotene contents. In proportion to
the advancing maturing of the grasses, linear decreasing of beta-carotene contents came to be observed
in the first and the second cuts of the freshly harvested field-cured forages. During the drying period
in the wilted silages and hay, a sort of drastic decreasing appeared in beta-carotene contents, tracing
a quadratic regression curve as natural logarithms. During fermenting and ensiling after the harvest,
considerable losses of beta-carotene contents occurred. Notwithstanding the vitamin A supplementa-
tion and beta-carotene contained in forages, decreasing was occasioned in serum vitamin A of cows
during the period counting 2 weeks before and 1 week after parturition. Compared with the cows fed
with low carotene contents forage, higher levels of vitamin A and beta-carotene concentration in milk
were observed in those fed with high carotene contents forage. Moreover, a higher level of vitamin A
than the controls, as well as lower somatic cell counts and lower incidence of infection of quarters were
observed in the milk of the vitamin A supplemented cows fed with low carotene contents forage.
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