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REPRODUCTION AND PRODUCTION STRATEGIES
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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 — <I15
days, Il — 115-195 days , Il — > 195 days and days dry — I — < 30 days, Il — 30—60 days, 1Il — > 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
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]:

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 , Il — > 195 days

days dry (DD) I — < 30 days, II — 30-60 days, III — > 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 (II"%) 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 III" 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 (III" 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 III" 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 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%).



Milk performance in first three complete lactations depending on the length of days open period

Table 1

Average | Average . . -
open | lactation kemilk/| % | % | kefat/ |kg protein/| kg FCM/ kg vemy| Kemilk | kg FEM ] kg VEM
Days openclass| 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 10.50 | 0.21 71 61 1755 2028 6.02 5.31 6.11
11 1053 150 370 i 10118 |3.97| 3.38 399 340 10028 11784 27.38 27.13 31.88
sd | 2185 ]0.48| 0.22 85 69 2059 2369 5.70 5.31 6.05
111 801 274 484 i 12688 |3.99| 3.42 502 432 12606 14942 26.23 26.05 30.87
sd | 2957 1048 | 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 . x o
dry |lactation kg milk/| % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kgmilk | 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 1044 | 0.19 103 85 2469 2914 6.01 5.83 6.91
11 1338 52 387 i 10589 | 3.96 | 3.38 416 356 10476 12327 27.55 27.22 32.00
sd 2783 1049 | 0.22 110 92 2677 3146 5.78 5.21 5.96
111 1195 76 397 i 10649 |3.94 | 3.38 417 359 10507 12398 26.96 26.58 31.32
sd 2815 1049 ] 0.21 111 95 2706 3225 5.51 5.05 5.77

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




Milk performance in first five complete lactations depending on the length of days open period

Table 3

Average | Average . * o
open |lactation kg milk/ | % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kg milk | kg FCM | kg VCM
Days openclass| N . . . . . . . per day per day per day
period | length lactation | fat |protein |lactation| lactation | lactation | lactation ’ ’ "
of lactation | of lactation | of lactation
(days) | (days)
1 640 77 301 ¥ 8141 |4.00| 3.30 323 268 8101 9340 26.98 26.86 30.95
sd 1874 10.47] 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 [0.48]| 0.20 85 70 2080 2385 5.68 5.27 6.00
111 201 260 467 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 . - -
dry |lactation kg milk/| % % kg fat/ | kg protein/ | kg FCM/ | kg VCM/ kg milk ke 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 i | 10438 [4.12 ] 3.37 424 351 10539 12267 28.04 28.36 33.06
sd | 3398 1040 0.19 124 110 3183 3747 7.02 6.39 7.80
11 493 51 345 i 9339 [3.99| 3.33 369 310 9276 10785 26.99 26.82 31.15
sd | 2725 (048] 0.21 105 89 2599 3039 5.80 542 6.08
11 630 75 350 i 9307 [3.99| 3.32 370 308 9267 10748 26.74 26.60 30.80
sd | 2426 046 ]| 0.21 101 83 2434 2875 5.25 5.10 5.79

"FCM - Fat Corrected Milk; “VCM - Value Corrected Milk




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¢ mleczna wysoko wydajnych krow rasy polskiej holsztynsko-fryzyjskiej
odmiany czarno-bialej w pierwszych trzech i pierwszych pigciu pelnych laktacjach stwierdzono, ze najwyzsze
wydajnosci mleka, tluszczu, biatka, FCM i VCM mozna uzyskaé  przy >195-dniowym okresie
migdzyciazowym i <30-dniowym okresie zasuszenia. Jednakze cykle produkcyjne z tak krotkim okresem
zasuszenia byty bardzo nieliczne. Wydajnos¢ mleczna przy >30-dniowych okresach zasuszenia byta podobna.
Wydhuzenie okresu migdzyciazowego skutkowato wydtuzeniem laktacji nawet do $rednio 484 dni. Wyzsza
liczba laktacji zwiazana byla z nizsza laktacyjna wydajnoscia mleka, tluszczu i biatka. Uzyskane wyniki
wskazuja, ze wydhuzenie okresu migdzyciazowego pozytywnie wptywa na uzytkowo$¢ mleczna krow wysoko
wydajnych. Skrécenie okresu zasuszenia do mniej niz 30 dni moze by¢ korzystne tylko w przypadku
najlepszych krow.

u. Marxynwvcoka, A. Cmueap, JI. Cmazens, A. Beneaoic
PEINPOAYKTHUBHI TA TPOAYKTHUBHI CTPATETTI 1151 BACOKOITPOJYKTUBHUX
KOPIB
Peswome

BuBdueHO B3a€MO3B'SI30K MiX TPHUBAIICTIO CYXOCTIHHOTO Ta CEpBIC TEpIiOAiB 1 MOJOYHOIO
NPOXYKTUBHICTIO BHCONPOAYKTUBHHUX KOPIB MOJBCHKOI TOMITHHO-(QPHU3CHKOT YOpHO-PA00i mopoau y mepii 3
JaKTAaIlii Ta mepii 5 MOBHMX JakTaliid. Bupi3Hsum Taki eranmu 3a3HadeHHWX MEpiofiB: cepsic-mepiox : — [ —
<115 muis, Il — 115-195 muis, III — > 195 gnis, cyxoctiitamii nepiogq — I — < 30, III — > 60 guiB. Hatiumri
HaJ01 MOJIOKA, BUXIJ XHPY 1 MPOTEiHy, MOJIOKa 0a3MCHOI KUPHOCTI Ta 0a3MCHOI OUIKOBOCTI BHSBJICHO IpPHU
TpUBANOCTI cepBic-niepiony Oinpmie 195 mHiB, a cyxocrtiiHoro mepiomy — wMenme 30 amiB. [lokasHuKH
MOJIOYHOI IPOAYKTUBHOCTI Y CyXOCTiHMH iepio aoBmuii 3a 30 mHIB 3anumanvcs HeaMiHHUMU. [lomoBkeHHs
cepBic-TiepioAy 30UIbIIy€e TPUBATICTh JIAKTAIlll B cepeAHboMy 10 484 nHiB. Y 0araThbOX BHITaKaX BHCOKHUN
HaJilil 3a JaKTalil0 CyHpPOBOJDKYBAaBCS HAWHIKYMMU JOOOBUMHU HAJOSMH B OKpeMi JHI. Binbla KilnbKicTh
JIAKTAIli XapaKTepU3y€eThCs HKIUMHU HAI0SMHU, MEHIITUM BUXOOM XHUPY Ta MPOTeiHy 3a jakTamiro. OTpuMani
pe3ynbTaTH CBig4aTh MpO Te, MI0 TPOJOBKEHHS CepBic-Tiepioly MO3UTHBHO BIUIMBAE HA HANOi Yy
BHCOKOTIPOIYKTUBHUX KOpiB. CKOPOUYEHHSI CYyXOCTIHHOTO Tepiony A0 MeHII Hixk 30 qHIB MOXE MaTu mepeBaru
JIUIIIE JJ1s HAKpaluX KOpPiB.

U. Maxynvcka, A. Cmueap, JI. Cuazens, A. Beneaosic

PEINNPOAYKTHUBHBIE U INTPOAYKTUBHBIE CTPATEI'U AJIS1
BBICOKOINPOAYKTHUBHBIX KOPOB
AHHOTAUUSA

N3ydena B3aMMOCBSI3b MEXIY MPOIOIDKUTEIHFHOCTHIO CYXOCTOMHOTO M CEPBHUC IEPHUOJOB U MOJIIOYHOM
MPOAYKTHBHOCTHIO BBICOTNIPOAYKTUBHHX KOPOB MOJBCKOH TOJIUTHHO-(PPU3CKONW HYEpHO-NIECTPOH MOPOABI B
mepBble 3 JIaKTallid W TIEpBbIE 5 TONHBIX JIAKTAIlMi. Beloensm cremyromiye 3Tanbl YKa3aHHBIX IMIEPHOIOB:
cepuc-nepuoa; — | — <115 mmeis, Il — 115-195 aneit, [II — > 195 mrei, cyxocroitasid mepuox — I — <30,
Il — > 60 nueit. HauBpicmine ynou, BBIXOA KHpa U MPOTEHHA, MOJIOKA Oa3MCHOM >KHPHOCTH M 0a3HCHOM
OenxoBocTH 0OHApYKEHO TNPHU AJIUTEIBHOCTH cepBUc-niepuoaa Oonee 195 aHeil, a cyxocToifHOro mepuoga —



menee 30 nueii. [lokazaTenn MOJIOYHOW TPOAYKTHBHOCTH TIPH CYXOCTOWHOM Tmepuonae Oonee 30 mHEH
OCTaBaJIUChb HEU3MCHHBIMU. YILJII/IHGHI/IC CCpBUC-TICpUOAA YBCINYUBAJIIO IPOAOLKHUTCIIBHOCTL JIAKTallUu B
cpenneM 110 484 gHeil. Bo MHOTHX Cily4asiX BBICOKMN YJIOM 3a JAKTAIlUIO COMPOBOXKAAICS HU3KUMH CYTOYHBIMU
YAOSMHU B OTAEIbHBIE AHH. boJbllee KOMMYECTBO JAKTAIMA XapaKTepU3yeTCsd HU3KUMH YIOSIMH, MEHBIINM
BBIXOZOM JXKHUpa W TMPOTCHHaA 3a JIAKTalulo. HOJIy‘-IeHHI)Ie pe3yabTaThl CBUACTCIBCTBYIOT O TOM, 4YTO
MPOJIOJDKEHUE CEPBUC-TIEPUOIA MOJIOKUTEIBHO BIMSIET HAa yAOU Y BHICOKOTIPOAYKTUBHBIX KOpoB. CokpalieHue
CYXOCTOMHOTO Tiepuoja 10 MeHee yeM 30 mHeit MOKeT UMETh MTPEUMYIIeCTBA UMb IS HAWTYYITUX KOPOB.
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