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The relationship between the length of days open and days dry periods and milk
performance in first three and first five complete lactations of high yielding Polish Holstein-
Friesian var. Black-and-White cows was studied. The following classes of the mentioned
periods were distinguished.: days open — I — <I115 days, I — 115-195 days , IIl — > 195
days and days dry — [ — < 30 days, Il — 30—60 days, IIl — > 60 days. The highest yields of
milk, fat, protein, FCM and VCM were found in open period longer than 195 days and dry
period shorter than 30 days. Milk performance in dry period longer than 30 days was
similar. The lengthening of days open resulted in the extension of the lactation even to 484
days - on the average. Often the highest yields per lactation were accompanied by the lowest
yields per day of lactation. Higher number of lactations was associated with lower yield of
milk, fat and protein per lactation. The obtained results suggest that the lengthening of open
period positively affects milk performance of high yielding dairy cows. The shortening of dry
period to less than 30 days can be advantageous only in case of the best cows.
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For many years the main goal of dairy cattle breeders was to increase the individual
milk yield of a cow. The enhanced genetic potential and better environmental conditions
resulted in a considerable improvement of milk performance and lengthening of the lactation
period to 12—15 and even 18 months in many herds [17, 25]. However, higher milk
production is usually associated with the decreased fertility and the increased incidence of
mastitis. The declined reproductive performance manifests itself in the lengthening of the
resting period after parturition, the increase of the average number of inseminations per
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conception, and consequently, the lengthening of days open period [20]. It is believed that
failures in conceiving of high yielding cows are caused by the negative balance of energy at
the beginning of their lactation [17]. Such cows are often dried-off at relatively high daily
milk yield resulting in the increased danger of the inflammation of mammary gland. Low
fertility and health problems are the most important reasons of involuntary culling of cows in
high yielding dairy herds. They considerably contribute to the decrease of cow longevity and
profitability of milk production [26]. On the other hand, that profitability is positively
affected by the increased revenues from a high milk production in the extended lactations
[1].

Therefore, the hitherto standard recommendations on the organization of production
and reproduction cycles seem to be verified in the herds of high yielding cows. The
investigations on the relationship between the length of successive lactations, calving
intervals, days open and days dry periods and lifetime milk and beef production per cow are
numerous [3, 5, 7,9, 11, 13, 15, 27, 31]. Until recently the recommended length of calving
interval was 12 months, including approximately 280 days of pregnancy and 80-90 days of
open period. The production cycle consisted of 305 days of lactation and about 60 days of
dry period. Currently it is suggested that the practice to breed cows early after calving, with
the aim of establishing a calving interval of 12 to 13 months should be recommended only if
milk yield per lactation does not exceed 7000 kg. In case of higher milk production the
lengthening of the lactation period by extending the open period or/and reducing the dry
period seems to be desirable (5, 16, 17, 23, 32, 33). Such changes in the management
strategy require the detailed analysis accounting for the production and economic
consequences, including possible effects on fertility, health condition and longevity of cows
(1, 21, 30).

The aim of the study was to estimate milk performance of high yielding dairy cows
at different length of days open and days dry periods. Since a high level of milk yield is often
associated with the reduced life span and length of productive life, milk performance of cows
with first three and first five complete lactations was compared.

Materials and methods

The studies were carried out on the data on reproduction and milk performance in
first three and first five complete lactations of the cows of Polish Holstein-Friesian var.
Black-and-White breed. The data were collected from breeding documentation of one of the
largest Polish dairy farms and from the official milk recording performed in 1997-2009
years.

The cows were maintained in free-stall barns and milked in a milking parlour.
Depending on the physiological status and the average daily milk yield, they were fed with
three types of Total Mixed Ration (TMR), balanced according to INRA feeding standards.
The cows with daily milk production higher than 25 kg were milked three times a day.

The information recorded for an individual cow were: the dates of calving,
conception and drying-off, yields of milk, fat and protein per lactation and the contents of fat
and protein in milk. From the collected data the following indices were estimated: length of
days open (DO) and days dry (DD), length of lactation, milk yield per day of lactation, FCM
(Fat Corrected Milk) and VCM (Value Corrected Milk) per lactation and per day of
lactation.

Fat Corrected Milk and Value Corrected Milk were calculated according the
formulas [1, 15]:
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FCM = 0.4 x milk (kg) + 15 x fat (kg)
VCM =—-0.05 x milk (kg) + 8.66 x fat (kg) + 25.98 x protein (kg)

To carry out the basic statistical analysis of the effect of DO and DD on milk
performance the following classes of the studied periods were distinguished:

days open (DO) I — <115 days, Il — 115-195 days , IIl — > 195 days

days dry (DD) I — < 30 days, I — 30-60 days, IIl —> 60 days

Results and discussion

The tables 1 and 2 present milk performance of the cows in first three complete
lactations at three different lengths of DO and DD. In the highest number of the reproduction
and production cycles the length of DO was at the range of 115-195 days (II" class) and DD
at the range of 30-60 days (I"®) class. The highest yields of milk, fat, protein, FCM and
VCM per lactation were obtained with open period longer 195 days (III" class) and dry
period shorter than 30 days (I* class). Since the average daily yields of milk, FCM and VCM
in III™ class of DO were the lowest, the highest lactation yields resulted from a high number
of days in milk (the average length of lactation was 484 days). The highest milk performance
per lactation in I class of DD was accompanied by the highest values of daily yields of milk,
FCM and VCM. However, this class consisted of very small number of production cycles.
Production indices in II" and IIT" classes of DD were similar.

Milk performance in first five complete lactations of the cows at three different
lengths of DO and DD is shown in the tables 3 and 4. The highest share constituted the
cycles with the shortest DO (I class) and the longest DD (IIT" class). The average lactation
length in I DO class was close to the standard (305 days). The average yields of milk and its
components per lactation and per day of lactation were lower in all classes of DO and DD,
compared to those obtained in first three lactations. Similarly, as in case of first three
lactations the highest yields of milk, fat, protein, FCM and VCM per lactation were found in
the longest DO (IIT" class) and the average lactation length of 467 days. The highest yields
per lactation in this class were accompanied by the lowest daily yields. Also, as in first three
lactations the highest yields of milk, fat, protein, FCM and VCM per lactation and per day of
lactation and the highest contents of fat and protein in milk were found in the shortest DD (I*'
class). However, this class included only 20 production cycles of the cows of probably very
high production potential. Milk, fat, protein, FCM and VCM yields per lactation and per day
of lactation in II"* and IIT" classes of DD (=30 days) was comparable.

According to the performed analysis the highest milk performance in first three as
well as in first five complete lactations were observed in DO longer than 195 days. The
studies carried out in Poland and in other countries indicate that the lengthening of voluntary
waiting period after parturition and, consequently, the extension of open period can be
advantageous in the herds of high yielding cows [1, 18, 22]. In such cows the insemination
efficiency, comprising estrus-detection rate and conception rate, can be decreased because
of the negative energy balance and lower body condition at the beginning of the lactation
[17]. With proper feeding the energy equilibrium in high yielding cows is reached in
approximately 100—120 days postpartum [8]. reported that in cows of the average yield
higher than 10 000 kg the shortening of DO resulted in a lower fertility (especially in older
cows) and in a decreased milk yield. Bar-Anan and Soller (1979) found that in high yielding
herds the highest productivity in the current and subsequent lactations was achieved by
primiparous cows that were inseminated not earlier than 70 days postpartum and by
multiparous cows at 41 to 90 DO. Bogucki et al. (2006, 2007) observed the increase of the
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length of DO period along with the increase of milk yield: from 105 days (milk yield less
than 5000 kg) to 146 days (milk yield higher than 8000 kg) and even to 264 days (milk yield
higher than 14000 kg). He found that the extended DO period was associated with the
increase of the length of the resting period after parturition and the length of service period.
The insemination index was distinctly higher in the group of the cows with the highest milk
yield. The lengthening of DO period reduces the need for hormonal treatments due to
anoestrus and other fertility disturbances. Also, it results in the reduced number of Als per
serviced cow, shorten period from the first Al to conception and, finally, in lower culling due
to to fertility problems. [19] observed that longer DO period did not imply an increased risk
for development of cystic ovaries and did not result in weaker heat symptoms over time. [22]
when evaluating the effect of calving interval on milk performance of Holstein-Friesian
cows found the highest yield of milk and milk components in cows with more than 250-day
open period. The correlations between DO and fat and protein [14] were high and amounted
to 0.53 and 0.52 respectively. But Juszczak and Hibner [16] maintained that if the average
DO did not exceed 100 days the differences in milk yield were not significant. Similarly to
the present results [4] observed that the average milk production per day of lactation tends to
be lower when DO is extended. This is due to longer periods with low production. However,
Dymnicki et al. [10] reported that high yielding cows with DO longer than 120 days have
longer lifetime production and higher number of days in milk, and despite lower daily yield
are characterized by higher lifetime production of milk, fat and protein compared with the
cows of shorter DO. Also, Pytlewski et al. [23] found that cows in which the mean length of
DO ranged from 121 to 160 days had the longest lifespan, productive life and milking
period, as well as the highest lifetime production of milk, fat and protein.

High yielding cows are often dried-off at high daily milk yield which contributes to
the increase of udder problems and thereby also need for antibiotics [17]. Shortening or
omitting of drying period would probably result in the increase of milk, fat and protein yield
in a present lactation, but also in the decrease of milk performance in the subsequent
lactation. Quantification of the effect of days dry on subsequent milk production is,
therefore, critical for establishing the optimal dry period length [29]. Generally, in the
studied herd the tendency to maintain DD periods longer than 30 days was observed. Only
small group of best cows had shorter DD period. Weglarzy [34], when analysing 305-day
lactations of Polish Holstein-Friesian Black-and-White cows, found the highest milk, fat and
protein yield in the cows with DD of 61-90 days. Dry period shorter than one month, as well
as longer than three months had statistically confirmed negative effect on the milk, fat and
protein yield in the subsequent 305-day lactation. Shortening of the dry period to less than 30
days negatively influenced udder health, especially in multiparous cows that require a longer
post-lactation time for regeneration of udder glandular tissue than primiparous cows. In the
study of Borkowska et al. [8] it was shown that too short dry period (up to 21 days) was
connected with the lowest yield of milk, fat and protein in the standard lactation. Their
results were confirmed later by Winnicki et al. [35, 24] found that in cows of Polish
Holstein-Friesian var. Black-and-White breed the most advantageous lengths of DD, in terms
of milk yield in the standard 305-day lactation, were 57-63 days (for cows with HF genes
share less or equal 87.5%) and 64—70 days (for cows with HF genes share higher than
87.5%).
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Table 1
Milk performance in first three complete lactations depending on the length of days open period
Average | Average ) . o
open | lactation kg milk/ | % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kg milk kg FCM kg VCM
Days open class N ) . . . . . . per day per day per day
period | length lactation | fat | protein | lactation | lactation | lactation | lactation ; ; ’
of lactation | of lactation | of lactation
(days) | (days)
I 749 94 322 i 9138 3.90 3.34 352 304 8934 10476 28.38 27.74 32.53
sd 1972 0.50 | 0.21 71 61 1755 2028 6.02 5.31 6.11
11 1053 150 370 T 10118 | 3.97 3.38 399 340 10028 11784 27.38 27.13 31.88
sd 2185 048 | 0.22 85 69 2059 2369 5.70 5.31 6.05
11 801 274 484 T 12688 | 3.99 3.42 502 432 12606 14942 26.23 26.05 30.87
sd 2957 048 | 0.21 116 98 2824 3344 5.10 4.72 5.46
"FCM — Fat Corrected Milk; = VCM - Value Corrected Milk
Table 2
Milk performance in first three complete lactations depending on the length of days dry period
Average | Average ) . o
dry lactation kg milk/ | % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kg milk kg FCM kg VCM
Days dry class N ; . . . . . . per day per day per day
period length lactation | fat | protein | lactation | lactation lactation | lactation : : ’
of lactation | of lactation | of lactation
(days) (days)
I 70 14 381 i 10966 | 4.08 | 3.43 445 376 11066 13070 28.98 29.23 34.52
sd 2493 0.44 | 0.19 103 85 2469 2914 6.01 5.83 6.91
11 1338 52 387 x 10589 | 3.96 | 3.38 416 356 10476 12327 27.55 27.22 32.00
sd 2783 0.49 | 0.22 110 92 2677 3146 5.78 5.21 5.96
11 1195 76 397 i 10649 | 3.94 | 3.38 417 359 10507 12398 26.96 26.58 31.32
sd 2815 0.49 | 0.21 111 95 2706 3225 5.51 5.05 5.77

"FCM — Fat Corrected Milk; = VCM - Value Corrected Milk
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Table 3
Milk performance in first five complete lactations depending on the length of days open period
Average | Average ) . o
open | lactation kgmilk/ | % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kg milk kg FCM kg VCM
Days open class N ) . . . . . . per day per day per day
period | length lactation | fat | protein | lactation | lactation lactation | lactation : : :
of lactation | of lactation | of lactation
(days) | (days)
I 640 77 301 x 8141 4.00 | 3.30 323 268 8101 9340 26.98 26.86 30.95
sd 1874 | 0.47 | 0.21 75 59 1802 2037 5.72 5.50 6.15
11 302 149 369 i 10042 | 3.96 | 3.34 394 334 9931 11577 27.23 26.93 31.38
sd 2222 | 048 | 0.20 85 70 2080 2385 5.68 5.27 6.00
I 201 260 467 x 12107 | 4.03 | 3.38 486 409 12127 14229 25.99 26.03 30.52
sd 2510 | 0.44 | 0.20 105 87 2502 2983 4.49 4.42 5.18

"FCM — Fat Corrected Milk; = VCM - Value Corrected Milk

Table 4
Milk performance in first five complete lactations depending on the length of days dry period
Average | Average ) . o
dry lactation kg milk/ | % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kg milk kg FCM kg VCM
Days dry class N ; . . . . . . per day per day per day
period length lactation | fat | protein | lactation | lactation lactation | lactation : : ’
of lactation | of lactation | of lactation
(days) (days)
I 20 18 373 T 10438 | 4.12 | 3.37 424 351 10539 12267 28.04 28.36 33.06
sd 3398 | 0.40 | 0.19 124 110 3183 3747 7.02 6.39 7.80
II 493 51 345 I 9339 |3.99 | 3.33 369 310 9276 10785 26.99 26.82 31.15
sd 2725 | 0.48 | 0.21 105 89 2599 3039 5.80 5.42 6.08
I 630 75 350 I 9307 |3.99 | 3.32 370 308 9267 10748 26.74 26.60 30.80
sd 2426 | 0.46 | 0.21 101 83 2434 2875 5.25 5.10 5.79

"FCM — Fat Corrected Milk; = VCM - Value Corrected Milk
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Generally, the lengthening of DO and the shortening DD result in the lengthening of
lactation and, consequently, in the increase of milk production. Salamonczyk and Gulinski
[25] observed the positive relationship between the length of the extended lactation and milk
yield. They concluded that the extension of standard 305-day lactation by 1 day resulted in
milk yield increasing by 14.0 kg daily. Bertilsson et al. [4] suggest that cows with extended
lactations may generate larger profits as a result of increased lifetime milk yield, extended
length of productive life and lower cost of herd replacement.

Conclusions

The highest milk performance in first three and in first five complete lactations of
high yielding cows of Polish Holstein-Friesian var. Black-and-White breed was found at
open period longer than 195 days and dry period shorter than 30 days. However, the number
of production cycles with such a short dry period was very small. In dry periods longer than
30 days milk production indices were similar. The lengthening of days open resulted in the
extension of the lactation length even to 484 days — on the average. Independently of the
length of days open and days dry periods higher yields of milk, fat and protein per lactation
were found in the cows with three lactations compared with those with five lactations.

The obtained results confirm the suggestions on the necessity to change of the
hitherto standard recommendations on the optimal length of the reproduction and production
cycles in high yielding dairy cows. However, the determination of the most advantageous
strategy of dairy herd management needs the thorough analysis, taking into account all
production and economic aspects.

Streszczenie

Analizujac uzytkowos¢ mleczng wysoko wydajnych krow rasy polskiej holsztynsko-
fryzyjskiej odmiany czarno-biatej w pierwszych trzech i pierwszych pieciu pelnych
laktacjach stwierdzono, ze najwyzsze wydajnosci mleka, thuszczu, biatka, FCM i VCM
mozna uzyska¢ przy >195-dniowym okresie miedzycigzowym i <30-dniowym okresie
zasuszenia. Jednakze cykle produkcyjne z tak krétkim okresem zasuszenia byly bardzo
nieliczne. Wydajno$¢ mleczna przy 230-dniowych okresach zasuszenia byla podobna.
Wydtuzenie okresu migdzycigzowego skutkowato wydluzeniem laktacji nawet do $rednio
484 dni. Wyzsza liczba laktacji zwigzana byla z nizsza laktacyjna wydajnoscig mleka,
thuszczu 1 biatka. Uzyskane wyniki wskazuja, ze wydluzenie okresu migdzycigzowego
pozytywnie wptywa na uzytkowos¢ mleczng krow wysoko wydajnych. Skrocenie okresu
zasuszenia do mniej niz 30 dni moze by¢ korzystne tylko w przypadku najlepszych krow.

u. Maxynwvcora, A. Cmueap, JI. Cmazens, A. Beneaic
PEINPOJAYKTHUBHI TA TPOAYKTUBHI CTPATETTII 1151
BUCOKOINMPOAYKTUBHUX KOPIB
Peswowme

BuBYeHO B32€MO3B'I30K MiXK TPUBATICTIO CYXOCTIHHOIO Ta CcepBic MepiofiB i
MOJIOYHOKO TPOJIYKTUBHICTIO BHCOMPOAYKTHBHUX KOPIB IMOJBCHKOI TONIITHHO-(GPH3CHKOT
YOPHO-PsI001 MOopoau y mepini 3 jakTallii Ta mepuri 5 MOBHMX JIaKTamid. BupizHsin Taki
eTamnu 3a3HavueHUX MepiomdiB: ceppic-nepion : — I — <115 guie, II — 115-195 gwuis, 111 — >
195 muiB, cyxoctiinuii nepiog — [ — < 30, III — > 60 auie. HaiiBui Hamoi Mojioka, BUXiJ
JKUpY 1 MpOTEiHy, MONOKa Oa3MCHOI KUPHOCTI Ta 0a3uCHOI OILIKOBOCTI BHSBIICHO IpHU
TPUBAJIOCTI cepBic-miepioAy Outbmie 195 mHIB, a cyXocTiiHOro mnepiony — MeHie 30 AHIB.
[Noka3HWKH MOJOYHOI TNPOJAYKTUBHOCTI y CYXOCTiHHWI mepion moBmmd 3a 30 gHIiB
3aNUIIanucs He3MiHHUMHU. [100BXKEHHS cepBic-Tiepiofy 30UTbIIYE TPHBANICTh JaKTallii B
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cepennboMy 10 484 nHiB. Y 0araThOX BWIIAaJKaX BHCOKMM HaAid 3a JaKTallio
CYIIPOBO/IXKYBABCS HAMHIKYMMHU JOOOBUMH HAJOSIMH B OKpeMi JHI. bBiiblla KiIbKICTh
JIAKTaI[lil XapaKTepU3yEThCs HIKYUMHU HAJO0SMH, MEHIIUM BHXOJIOM JKHPY Ta MPOTEiHYy 3a
naktanito. OTpuMaHi pe3yiabTaTH CBiMYaTh MPO T€, IO IMPOAOBXKEHHS CepBic-Tiepiony
MMO3UTHBHO BILIMBAE HA HAJ0I Y BHCOKOIPOAYKTHBHHX KOpIB. CKOPOYEHHsI CYXOCTIHHOIO
nepioxy A0 MeHII Hixk 30 THIB MOXKE MaTH MepeBary JIMIIE U HalKpaluX KOpiB.

U. Maxynvcka, A. Cmueap, JI. Cmazens, A. Beneasc

PENPOAYKTHUBHBIE U ITPOJAYKTUBHBIE CTPATETUUA 1JIs
BbBICOKOIMPOAYKTHUBHbBIX KOPOB
AunH"HoTanusga

N3ydeHna B3aMMOCBSI3b MEKAY IMPOIOIKHTEIBHOCTBIO CYXOCTOWHOTO W CEpPBHUC
MIEPUOI0B U MOJIOYHOM MPOTYKTHBHOCTHIO BBICOIIPOAYKTHBHHUX KOPOB MOJIBCKOW TOJIIITHHO-
(pU3CKON YEePHO-TIECTPON MOPOJALI B NEPBbIC 3 JIAKTAIIMKM U TEPBBIC 5 MOIHBIX JIAKTAIWH.
Brinensny cnemyronue dTambl yKa3aHHBIX TIEPHONIOB: cepBuc-Tiepuon: — I — <115 mueit, 11
— 115-195 nueit, 11l — > 195 mueit, cyxocroituenii nepuog — I — <30, III — > 60 mmeii.
HauBbiciine ymou, BBIXOJ KHpa M IPOTEHHA, MOJIOKa Oa3MCHOW >KMPHOCTH W Oa3HMCHOU
OCIKOBOCTH OOHApyXEHO MpH JJIMTSILHOCTH CepBHC-Tiepuoga Oosee 195 nHelt, a
cyxoctoiHoro nepuona — menee 30 aueid. Ilokazarenn MomOYHONW NMPOAYKTUBHOCTH NPHU
cyxocToriHOM mepuoje Oonee 30 aHel ocTaBaJuCh HEM3MEHHBIMH. Y JIMHEHHE CEPBUC-
TepHo/ia YBETUINBAJIO TIPOAODKUTEILHOCTD JIAKTAIIUK B cpenHeM a0 484 nueil. Bo MHOTHX
ClIydasix BBICOKHH YJOH 3a JIaKTaI[MIO COIPOBOXKAAJCS HU3KMMH CYTOYHBIMH YAOSMH B
OTJCIbHBIC THHU. bBoJbllice KOIMYECTBO JIAKTALIMH XapaKTEPU3YETCS HU3KHUMH YIOSMH,
MEHBIIIMM BBIXOJIOM JKHpa W TIPOTEMHA 3a JIaKTaluio. [lojdydeHHBIE pPe3ybTaThl
CBUJICTEIILCTBYIOT O TOM, YTO MPOJOKCHUE CEPBUC-TIEPHOAA IMOJOXKHUTEIBHO BIIMSICT Ha
YI0H Y BBICOKOIPOAYKTUBHBIX KOpOB. CoKpalleHHe CyXOCTOWHOrO MepHoja 10 MEHEee YeM
30 gHEl MOXET UMETh MPEUMYIIECTBA JIMIIb JJIs1 HAMIYYIIUX KOPOB.
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PenenzenT: 3aBimyBau nabopaTopii >KMBJICHHS BEIMKOiI poraToi XyInoOH, JOKTOD
CUTBCHKOTOCIIOIAPCHKHUX HAYK, C. H. ¢. Byamacka . B.

VIK: 636.5.082.47:598.221
E®EKTUBHICTD BIIBOPY CTPAYCIB JJIA IIVIEMIHHOI'O

BUKOPHUCTAHHA 3A O3HAKAMMUM IHKYBALIINHUX A€11b
M. I. Caxayvxuti, FO. B. Ocaoua

Harionansamii yHiBepcHUTET OiopecypciB 1 MPUPOIOKOPUCTYBAHHS Y KpaiHH

Bucsimneni pesynomamu 0ocniodxcenb 3 GU3HAYEHHS MONCIUBOCMI NIOBUUEHHS
810MBOPIOBANILHOL 30AMHOCMI CIMPAYCI68 NPULLOMAMU MACOBOT CeneKyii 3a NesHUMU 03HaAKAMU
IHKyOayiunux sAecysb. Buznaweno, wo 3 MpuHAOYsmMu NOKA3HUKIE, 34 SAKUMU OYIHIOOMb
npuoamuicms se€yb 00 IHKYOayii, mpu (maca, ¢opma ma diamemp NoGiMpsHoL Kamepu)
OOYIbHO BUKOPUCMOBY8AMU AK CeleKYiliHi o3uaku. Excnepumenmanvuo o6rpynmosai
napamempu yux o3HaxK 0jisi NPAKMUYHO20 3aCHOCYBAHHS 8 CeNleKYii cmpaycis.

Kuarouosi ciaosa: BIJIBIP, BUBOJUMICTh A€Ilb, IHAEKC ®OPMU SEC1Ib,
MACA SI€11b, O3HAKHU CEJIEKLIIT, [TOBITPSIHA KAMEPA, CTPAYCH, SIMIA.
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