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CHAPm X 

xMpacswcnfflr 

There are muajr enrlranioental factors Including sex of calf, age / 

of dam, and aeaaon of blrUi, in addition to actual hereditjr, that 

affect preveaning perfeannanee in beef calTes. One of these on which 

the least information is sTailable is the influence of season of birth 

within the year or the numerical day of birth wi'^iin a season* K 

knowledge of the influence of numerical day in year calred on performance 

is extremely iBg>ortant in planning a beef production program. A breeder 

must bare his ealres bom at the time of the year that will result in 

maxiimim performance with lowest costs of production. The climatic con 

ditions prerailing during rarious seascms of the year will affect pasture 

growth and feed supply of both the dam and calf, lixtzemes in either cold 

or hot weather may hai^r the growth of tiie calf. Cold and dan;} weather 

in certain eeauscme wovuLd be favorable to disease resulting In a lowered 

performance of calves bom within that season. 

A kaowledgo of the influence of season of birth on preweaning 

perfozmance is also important from the etsn<^oint of effective selectiwz 

for ln;>roveaent of producing sblUty. If season of birth significantly 

affects performance, eozmetims can bo made that will enable the breeder 

to measure genetic differences between calves with a hl^er degree of 

accurate* 

The purpose of this sttufy was to determine the influenee of 

season of birth (ntunerical day In year calved) upon preweanijag gain. 
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CHUPTER II 

Lixmrns RS7IEW 

fliers is considsrsble information srailaU.* oa laflueaee 

of siteh factors as sex, age of dsn sad birth veight of the oalf on 

preweaning growth rate, type score and weanling index. Howerer, there 

is rexy little infomation aTailable on the influence of season of 

birth of l^e calf or numsrioal dsy of birth within season on preweaning 

growth rate, type score and weanling index. 

In a cooparison of early and late calves, Z>ancaa (1951) reported 

that calves bom in Harch and April gained faster from birth to weaning 

"Uian did calves bom In January md February. The early calves made an 

average daily gain of 1.63 pounds and weighed an average of 531 pounds 

per calf on the first of HovenOser compared to an average daily gain of 

1.72 pounds and an average weight of 1)62 pounds per calf for the late 

calves. The early calves were appraised at an average price of $182.10 

ewpared to $156.81 for tho late calves* The cost per calf raised was 

$105*55 for the early calves and $93.1)5 for the late calves. Under 

these eonditims the early calves were $13*19 more profitable than the 

late calves. 

Koch, (1955), using data fxm 5,952 calves, studied the 

influence of season of birth and other factors on some traits in boof 

cattle, including birth wei^^t, daily gain and type score. The influence 

of season of birUi was studied by regressing the various traits oa ago 

at weaning, since all l^e calves were weaned at the same time. They 



k 

obtained a figure of -.OU pound per dc^ for the regreeeion of gain from 

birth to weaning on weaning age. Ihie was not statistically significant. 

The regression of weaning score on weaning age was .01 unit per day 

(t .005), indicating that early calves tend to score a little better 

than those bom later in the season, flisy eonsiderad all regreaslona 

to be too small for practical iiqportance. 

Ifelms,^ (1956) obtained resulte soneidiat at variance with 

those of Koch, et al. (1955). Their data were taken from 103 animals 

over a two-year period, 1953 aod 195U. The calves were bom over a 90-diQr 

calving seasoa from March through Kqr* The seasm was divided into 20-diy 

periods beginning March 1. She early calves gainsd at a considerably 

higher rate l^an did the calves bom late. lAth the exception of the 

period from March 1 to March 20, Hie calves bom in the first part of the 

season gained 0.20 pwmd more daily than the n»an, or 0.38 pound more daily 

than those bom In the last part of the season. 

HcComdck, al.(1956) obtaioed regressiaa coefficients of •f.OOOLi. 

pound and -.0012 pound for regression of average daily gain from birth to 

weaning on day In year calved for male and female Polled Berefords calves, 

respectively. Bm calves included in this study were bom principally in 

feluniary and March with extreme dates of calving ranging from iFanuary 3 

to June 11. Bie calves were creep-fed during the suckling period end 

weaned in late Septeni>er and October at an average age of about 210 days. 

Marlowe, £b al. (1957) reported that season of birth was an 

ij^ortant source of variation in both preweaning growth rate and type score* 

In this stu<l(sr the year was divided into the following seasonsi Decmiaar I6th 
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throng March 15th, March I6tii through K^r 3l8t, Juna lat through 

Attgoat 31at, and Septambor lat thrauih Baoanbar I5th, Satlnatad aaaaon 

mtm wera 1.65, 1.69, 1.56 and 1,53 for groirth rata and 11,7, 11,6, 

10.7 and 11.6 for typa acora, raapaetlTalsr. Hjurlowa, at (195da) 

reported m further studies, including data from earlier work, and 

stated that it was quite ewidant that calvas bom during the period of 

June 1st throng August 3l8t graded almost ena point lower than calves 

bom during the other three aeasiais. Upon breaking down the aeaacea hgr 

months, they found that calves bom during February, March, April and 

Hay had the hi^est growth rates followed by calves bom during January, 

June and July. Calves bom during Oecember grew about .02 of a pound 

per day slower than those bom during February through May. There was 

very little differas^ in the average type score of the calves bom 

during the period of Movend»er Ist through March 3l8t. There was a slight 

decrease in type score of calves bom during April end May, Calves bom 

during June throu^ October, graded approxLinately noe grade point lower 

than calves bom during Movember through March. 

Marlowe, eb (1958b) analysed the records of 2,007 creep-fed 

and h,l66 nm-creep-fed calves obtained in the Virginia performance teet-

Ing program over a four-year period, 1953-56, inclusive. The years were 

brdcen doim into the same seasons as described in previous work (Marlowe 

iuid Qaines, 1957i Marlowe, et al,, 1958a}. Season of birth of calf appear 

ed to be of statistical and practical significance for growth rate of 

non-creep-fed calves, but of little practical iiq>oxi^oe for growth rate 

of creep-fed calves or iype score in either group. Thqy found that non-
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creep-fed ealTes bom durlJ3£ June throu^ December grev about 0.1 pound 

per day Blouer than those b<Nm during February through Kay. Season of 

birth influenced type score in the n<m-ereep-fed ealTss only in the 

ealres bom betveen <fune first and Sept«aber first, niese calres scored 

ip^aroximately one-third of a grade loser than the ealres bom daring the 

other seasons. Creep feeding appeared to hare an iiq>ortant influeaee in 

equalizing t^pe scores errsr all seasoaas. 
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 . r CHAPTER III 

PHOCEOTRE 

Source of Data 

The data used In this sUidy vere the weanling performance 

records of 2,1iJj3 beef calves from beef cattle herds maintained at 

four locations of tlui Tezmessee Agricultural fixpertment Station for 

the years 1952-57, inclusive* These four locations were Alcoa, Oak 

Ridge, Crossville and Springfield. The cattle consisted primarily 

of pureluTed cattle, but some hi^ grades were included at Alcoa and 

Oak Ridge. The cattle at Springfield were all purebred Hereford, 

and the cattle at Alcoa and Oak Eidge included both purebred and 

grade Herefozxla. The cattle at Crossville were ptirebred Angue. 

Alcoa and Oak Ridge are located in Bast Teimeseee} Crossville an ̂ e 

Comberlimd Plateau and Springfield In Middle T«aiieseee. 

Herd Management 

Although the beef cattle herds used in this stuify are located 

in different ge^raphlcal areas of the state, the management and breed 

ing practices at each of the locations were similar for the yea» 

included in the stuc^. The cattle ware maintained on Orchardgrass-

TiSdino clover-Alfalfa, Tall Fescue or Bluegrass pastures during the 

sanner eikl parts of other aeascns. Some supplemental suBmier and winter 

pasture mts available taut meet of it wae used by younger animals and 

not by the breeding herd. Winter feeding consisted of hay and silags. 

The luy was mostly Ordiaxtigrass-Iiadino clover-Alfalfa or other grass-
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legume mixtures, the silage was mostly the same soaresy howerer, 

com silage, sor^ua silage Sadaagrass silage were fed in limited 

quantities at some locations. cattle had access to adequate water 

sod mineral inixtures at all times. At most locations the breeding stock 

was maintained on permanent sod at aU times, and no grain was fed to 

the cow herd. 

In the first years included In the study, some calves weze bom 

in about all pezlods throoghcnit the year, with most of ths calves easing 

in the first four menths. In ths later years of the period under study, 

Idle calves at all locatlone were bom from approximately danuazy 10th 

to April 30th. 

All of the calves used in the study wers weighed at birth with the 

exception of Oak Hidge calves, and again at weaning. Calves at CrossvUle 

and Springfield were weighed at gS-day intervals from Mrth to weaning. 

The calves were scored for type and eenditicn at weaning and at acme 

locations betwesn birth and weaning, ttuaerical scores were used as 

described by KaUish (1958)• 

the calves were all raised on their dams' milk, grass and otlMnr 

roughsges, with no creep feeding. The calves were tattooed at birth 

for identification and branded after weaning. Calves bom in the first 

half of ths year (spring calves) were weaned about Hovember Ist then ^ 
th«y were approxinately 210 to 220 days of age. ^ose bom in the last 

half of the year (fall calves) were weaned about May of the foUowing 

year. 
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ifethods of AnaHysls 

In th« analysis of ̂ ta included in t^ia atud^jr, each year was 

arbitrarily divided into two equal calving aoaaons of about the aaae 

uunber of days—January 1 throu^ July 8 and July 9 througjb DeMaber 31, 

Sadh half of the year was than fux'tlier subdivided into t«n~day esl.ving 

p»riod8 (fable X). fbe first half of the year included periods 1-19 

arai the second half of the year included periods 20-37* The data were 

assoBibled and classified by locations, years and calving periods. 

The perfonnsnce traits included in the study were adjusted daily 

^ia from birth to weaning, type score, condition score and wettiling 

index. Actual dally gains of calves from birth to weaning were adjusted 

for the influeaees of sex of calf and age of dam on daily gain. Type and 

conditicm soores were not adjusted since previous studies have shoim 

that sex of calf and age of dam do not significantly affect these traits, 

except in the case of type score for calves out of two-year eld cows and 

cows ten years of age and older. The weanling selection index for each 

calf was constructed by using adjusted daily galB and type score. Equal 

eiqpbasis was placed m each of these traits in the construction of the 

index. In the first phase of Ihe stu^jr, average values were eeloulated 

for each of the four performance characteristics fen* periods within 

loeatims, combinlx^ all years (Tables I-IT). An analysis of variance 

was calculated using periods I4-I9 for eaoh of ths traits* Data for the 

first three periods wers omitted fx>om the analysis because of the 

limited zuu^r of calves in some periods and the coi^lete lack of data 

for these periods at cm Xecgtlgn* 
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In tlM Meoad phaM of th« th« lnfltu>am of sMBoa of 

birth (wuaerical day in yoar calved) was studied fegr regressing adjusted 

dadPjr gain, t^pe and condition scores and weanling index on the maerical 

degr in year calved. Regression coefficients were first calculated on a 

within year and location basis* Separate regression coefficients wers 

eonputed for calves bom in the first half of the year and calves bom 

in the second half. A eennon regresaion coefficient was obtained for 

each station by pooling tlm data for aU years. Orer-all repressions 

weore calculated for different breeds (S^reford snd Angus) and for «T1 

cattle. The correlation between perfaomnwre and nooerical day in year 

calved was determined by locations for all characteristics, e<»Dhining 

data Arera all years. Ovsr«>all correlations were determined for breeds 

(Angus snd Hereford) and toe all cattls. Regression, correlatim snd 

aaulysis of variance tedtaiques were those described by Snedecor (1?56). 
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RESULTS ABS DISCUSSION 

Adjusted Daily gain 

Tbe ttrerage adjusted daily galsts by location and periods fear 

all years are ahoen la Table I. For periods 1-15 there was a range 

in adjusted daily gain of l.U to 1.83 pounds for Alcoa, 1.62 to 1.90 

pounds for Oak Ridge, 1.71 to 2,05 ponads for Grossrille, 1.53 to 

2.10 psnnds for Springfield. Nlth the exoeption of tiie first two or 

three periods shers the imstoer of osItos was small, the awerage 

adjusted daily gains for the remainder of the periods (lt-19) during 

the first half of the year were eery similar and no consistent in 

crease or decireaee in daily gain with age of calf was obeenred 

(Table I). On a weighted arerage basis, the averages for periods 

1-19 f<» tb» different locations were 1.69, 1.81, 1.8U and 1.80 

respectively. An snslysis of variance (Table 7), using average daily 

gains for periods U-19 at all locations, ravealed that there were no 

slgnificmt differences amang periods* There were, however, signifi 

cant diffsrsncss among locations. Data for the first three periods 

were omitted from this analysis because of the limited numbers of 

calves in ease periods at three locations and the eoi^lete lack of data 

at one loeatlcn. This indicates that the nonsrical day of birth would 

have relatively little Influsnes on the rate of gain of a calf beam 

during the first 19 periods. 

A relatively small number of calf records wars available for 
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some periods daring tiu> last half of the year at Alcoa and Oak Bldge 

(Tahls X}. Althoa^ these data do not present a ecnqplete picture of 

the effect of date of birth during the second half of the year on daily 

gain, they do prcnrlde senna baeis for a comparison of daily gains during 

the first and second halves of the year, ^e weighted average daily 

gains of all calves bom during the second half of the year at Alcoa 

and Oak Bidge were 1.51 and 1.U8 pounds, rei^ctively. Differencos 

between averages for the fizet and second halves of the year for the 

various looaticsis indicate a considerable advantSKe in favor of the 

oalves bom in the first 19 periods of the year. Calves bom in the 

first half of the year gained an average of 0.18 to 0.33 pound per diy 

more than the calves bom in the eeeond half of the year. 

The regreesion of adjusted dally gain on tho aoiaerieal day in 

year calved bf years within locations is ̂ own in Table 71 for tho 

calves bom in tho first 19 periods. There was no consistent trmd in 

the regressions fco* all locationa. Sowsver, with tho «nceoption of tlM 

regressims for Springfield, regressions for individual years within 

each location were generally in the same directicm and similar in value, 

learly regressions for Alcoa and Crossvllle generally were positive but 

low in value. At Springfield i^e yearly regression coefficients showed 

considerable variation and ranged frcwa .0030 to a -.0016. At Oak Ridge, 

negative regreaaicn coefficients were obtsined for all years, indicating 

that tbe earlier calves gained slightly faster than the calves bom 

later in the season. The reasons for the differences amemg locations 

are not s^arent from the data. The quantity, quality and distribution 
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of pastwe during tho yoar aay htm) b«en a contributing factor. If 

there was a pasture ehortage tn the late aumaer months, this would 

cause a decrease in both the dams' milk and the grass aTallable to 

the calf, thereby eaueing the later bom calrea to hare a slower rate 

of growth up to weaning. On tl» other hand. If pasture ecmdltions were 

moire faworable during the latter part of the gracing season, Qf 

later bom calves would continue to milk at a high level of production, 

thereby causing these calves to have a faster rate of growth iq> to 

weaning* Observations indicated that pasture was not as abundant at 

Oak Kldge during the latter part of the gracing season as It was at 

othmi' locations over these years. Vbmn the data for all years were 

pooled fca* each location, (Table ?III) regressicm coefficients of .0003, 

•OOdb and .0010 pound were obtained for Alcoa, Springfield and Cross-

vllle, respectively. The regression of ,0010 pound for Crossvllle was 

significant (PC.05). the regression of adjusted daily gain on day in 

year calved was -.0018 potind for Oak Hidge. The positive regressions 

indicate a slight advantage for daily gain tn favor of the calves bom 

later in the first half of the year, idiile the negative regression 

indicates an advantage for calves bom earlier in the first half of the 

year. the data from the three loeatlcMua Iznrolving Hemford calves 

were pooled, a elgnifleant regression of -.CKX)9 was obtained. This, 

however, was due meetly to the influence of the data from Oak Ridge on 

the over-all regressim. Positive but non-signifieaat regression 

coefficirats were obtained for periods 20-37 for both Alcoa and Oak 

Ridge. This ml^t be expected since the calves bom later in the fall 



lit 

would gain faster tium lats sunnar ealfws baeaust of fM>d Md 

tei^rature diffezteneos* 

the results obtained in this studjr indicate the difference 

between the growth rates of early maA late ealwes, particularly within 

restricted calving seasons of two to three mGoths, is not of nmch 

practical iniportsnce. Bowever, calves bom in the sectmd half of the 

year tend to gain at a sasMwhat slower rate as eoi^ared with calves 

bom (hulng the first half of the year* At Oak Ridge there was a 

sli^t advantage In favor of earlier bom calves over those bwn in 

Mayf Jttns and July. 

Correlations betwem day of birth and adjusted daily gain are 

shown in Table IZ. Tor periods 1-19, statistically significant 

correlatioa coefficients of -.31 and ,39 were obtainod for Oak Ridgo 

and Grossville, respectively. These correlati<ais, however* do not 

appear to be of practical iiq}ortance. Coefficients of determinatloii 

(r^) indicate that on3y 9.6 to 16,0 perc«it of the variation in 

adjusted dally gain of calves could b# accounted for by differences 

in <hy of birth. 

!&po Score 

Iho average type scores by locations and calving periods are 

shown in Table 11. For periods 1-19, there was a range in type score 

of 10.0 to 12.3 for Alcoa, 10.1 to 13.5 for Oak Ridge, lO.U to 12.8 

for Grossville and 10.1 to 13.8 for Springfield. On a wsi^ted avera^ 

basis, the arera^ type scores fcBc all peri<kUi, 1-19, for the various 

locati«»Q8 were 11.8, 10.6, 12*1 and 12.0 respectively. An analysis of 
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▼ariance of typo acores fw periods 1-19 (Table T) ahemd significant 

differenoea aacaiig periods and locations, Althou^ the trend was ali^tf 

Idiere was a decrease in type score with an increase in the auasrical 

day of birth of the calf for the first half of the year. Calves ham 

in febroexy scored an average of about one-third of a grade higher than 

those bom in tfune. The average type scores for periods 20-37 were 11,7 

for Alcoa end 10,6 for Oak Ridge* T^n>e ecore tended to increase with an 

increase in nuinerlcal day of birth of the calf during periods 20-37* 

Calvee bom in late suaner scored an average of two-thirds of a grade 

lower than those bom in the late fall laeatha* 

The regreasioQ of type sc<n*e on noaerical day of birth ia shown 

in Tables TX and TX2* Tearly regression coefficients were eonsistently 

negative, with few exceptions, at Alcoa, Springfield, Crossville and 

Oak Ridge* Vben the data fotr all years at each location were pooled and 

analysed (Table VIII), regression coefficients of -.0055# -.0258 and 

-«OCd49 vsre obtained for type score on day in year calved for Alcoa, 

Oak Ridge and Springfield* Cmssvllle had a positive ooefficlent for 

type score of *0011 bit this was not significant. Vhsn the data frcm 

the locations involving Hereford calves were pooled, a highly signifi 

cant regression of -.0186 was obtained for type seoore. These results 

indicate an advantage in favor of calves bom early in the first half 

of the year and are in agreeiaent with results reported by Harlowe, et al. 

(1958a) and Koch, et al, (1955)* Ihis night be due to the earlier calves 

being heavier and nore nature at weaning, thus scoring thsa the 

later bom calves. 



u 

The coz^latlon betveea type scores and birth dates of calves 

are given in Table IX. For periods 1-19, significant negative 

correlations were obtained for Alcoa, Oak Ridge, for all Hsrefords and 

for all locations. Coefficients of deterndnation indicate only about 

k to 25 psreent of toe variation in type scores could be accounted for 

V variatiaa in calving dates. Thus, date of calving would not have 

a hi^ predictive valw wito ro^peet to type grade at weaning. 

Condition Score 

The average conditiax scores are sh<»ra in Table HI. For periods 

I-I9# there was a rsnge in condition scores of 7.5 to 11.2 for Alcoa, 

7.1 to 10.9 for Oak Ridge, 9.5 to 11.9 for Crossville and 7.7 to 11.0 

for Springfield. On a weigd^ted average basis, the average condition 

acorea for the various locations for all pericNis, 1-19, were 9.9, 9.2, 

10.8 end 9.5, respectively. AaalysiB of variance for periods it-19 

showed aigaifleant differences asong periods end locations. Calves bom 

in February graded mi much as two-thirds of a grade higher than calves 

bom in June. This clearly Indicates an advantage in condition score 

for calves bom early in -Um first half of the year as cosiparwl with 

calves bom later in toe first half of the year. In periods 20-37, 

the average condition scores for the second half of the year wwce es 

hi^ or higher than for the first half of the year. 

Regression coefficients for rsgression of condition score on 

nuHjerical day in year calved are given In Table VI, 711 and VIII. With 

the exceptian of <me year (1956) at Crossville, all regression coefficients 
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for yeaz^ vlthln locations (periods 1-19) vere negative, indicating 

that eaziljr calires graded hi^er on ccNndition socre than late ealvea* 

Wh«3i data for all years were pooled and analysed by locationa, highly 

significant regression coefficients of -.0103, -.0116, -.0170 and 

-.0166 were obtained for Alcoa, Oak Bddge, SJ?rlngfield and Crossrille, 

respectively. Eagreasioos for breeds and the average regression fw 

all locati(»i8 also ware highly significant(P <.01). Based on the 

average regresaien for all locaticas, 30 days difference in day of 

birth vculd mean a difference of about *35 of a unit in CMuliti<n& 

scorej ninety daya diffsrenee in birth dates would make a difference 

in condition score of calves of ab<mt (me tmlt (one-third of a grade). 

In periods 20-37» positive regression coeffleients for aregressicm 

of condition score on mmsrieal day in year calved were obtained for 

Alcoa md Oak Eid^. fhia suggests that calves bwm in the late fall 

would score higher than late soimer and early fall calvea. Qemrally, 

calves bom in the first three and the last two months of the year 

scored highaz'for C(mdition than calves bom in the late spring, sunrnwr 

and early fall months. 

Correlations batws(m diy of birth and eonditien score were signifi 

cant but relatively small in value. They ranged fmm .2liS7 to .3630, 

for the various locatims and ooefficimta of determination indicate 

that about 5*8 to 13*0 percent of the total variation in condition scores 

can be accounted for by variaticm in birth dates of calves. 

Weanling Index 

The average weanling indexes, for periods 1-19, are shown in 
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Table 17. The range of veanling index vae 100 to 113 for Alcoa, 101 

to 120 for Oak Ridge, 10? to 122 for Croasrille and lOU to 135 for Spring, 

field, ATerage eeaning indexes oa a weighted basis for all periods 

wl«iin locatifflis were 109, 108, 116 and 111, respectiTsly, Analysis of 

Tarlance of weanling indexes, periods l->19 (Table 7), shewed no sigoli^w 

cant differwaoes among periods. Tluire were, howewer, significant 

differences among locations. There was no definite trend in else of 

index with age of ealf. Ccmsiderable Tarlatimi was noted from period 

to period and a high index and a low index could be found in adjacent 

periods. Arerages indexes for periods 20-37 were soneidiat lower than 

awerages for the first 19 periods. The average index was 101 for Alcoa 

and 95 for Oak Ridge. These results suggest that caution should be used 

in cohering weanling indexes of calves bom in the first half of the 

year with calves bom in the last half of the year unless corrections 

are made for the influence of season of birth. 

Regression coefficients (Tables 71, 711) followed the same general 

pattern observed for type and adjusted daily gain. Yearly regresaion 

coefficients at Crossville were positive with the exception of those for 

1955 and 1957. A regreasion coefficient os .0312 was obtained idien the 

data from all years were pooled but this regreesioa ma not significant* 

At Alcoa and Springfield there was eansiderable variation in regressiims 

trm year to year. At Oak Ridge the regression of weanling index cm 

numerical day in year calved was consistently negative from one year to 

another. Sie average regressions over all years were -.0216 for Alcoa, 

-.0081 for Springfield, and -.0926 for Oak Ridgef waly the regression 
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«t Oak Bidge i»a significant(P<.01). The regressions of -.0669 

for all Hereford and -.0602 for all locations vare hlgkly significant. 

These regression coefficients indicate that 30 da^s earlier in date of 

birth duzing periods 1-19 would result in about 2.0 units decrease la 

index at weaning. Regression for periods 20-37 were pcsitiTs for both 

locations, indicating, as in the other traits, an advantage for the late-

fall, early-winter ealTos orer the late-sunaer, early-fall calres. 

Coxrelations of weanling index with day in year oalred ranged 

from -.022? to -.3057 for the different locations for periods 1-19 

(Table IZ). Coefficients of determlnatitm indicate that 0.05 to 9.U0 

percent of the Tariance in weanling indexes of calres could be accounted 

for hy rariation of data within year of calring. 

Application of Resolts 

These results indicate that the use^perforBUuaeo records that 

are uncorreeted for diy of birth within restricted calving seasons of 

two to three months woeld not seriously affect the evaluation of possible 

genetic differonoM bHweon individuals sad subsequent selection as 

potential breeding stock. This would bo applicable to the Tenneseee 

boof cattle production program where spring (mid-January, February and 

March) calves ajre desired. Adjustment of performance data ihould be kept 

to a minimum and used cnly for major effects, since from a practical 

breeding standpoint more risk is involved in over-adjusting than under-

adjusting. However, caution should be used in ccx^aring records of calves 

bom in different seasims of the year (i.e., in the first ear see«id half 

of the year) and subjected to different envimnmental and management 
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conditions daring the suckling period. This would be particularly 

applicable for con^^arisons involving rate of gain and condition scores 

and, to a lesser extent, con^azisons involving type score. The siost 

logical plan would be to lirolt the evaluation and conparlson of the 

recea*d8 of calves to within season e<»|)ari8<ms after adjusting fta* the 

affects of sex and age of dm on performance* If direct eosparlsons 

are made between t&e records of calves bom in different seaswie, then 

such records ahovild bs adjusted for seaeon of bixth or serious enrors 

eould be made in selection. 
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SamAM AND C(8(CUJSI0KS 

WMtnliag parfomaaoe data tram 2,Ui3 caltve at four locatiOiQa 

in»ra studlad to detersiiae th« infltianca of xmrnerlcal day of birth la 

tho ealvlng eoason on adjusted dailjr gain, type seorey cozulitiOT score 

and weanling index. Arerage Talues for each of these traits were 

calculated for suceessiYe 10-day periods within locations, cabining 

all years. 1!he influence of birth date on performances also was 

studied regressing the Tsrious traits on oaaerical day in year 

calred wlttiin seasons. Segressim coefficients were first calculated 

for years within locations. A cotaBcai regressicn was obtained fw each 

locaticm by pooling the data for all years. AYerage regressioa 

coefficients were determined for Hereford, Angaa, and all cattle. Data 

from ealYes bom from Januazy 1st to July 8th were analysed s^arately 

from data for calYes bom July 9th to December list. Correlations were 

also detemdaed betwem performance in each of the traits and day in 

year calred. 

Differences among aYerage adjusted daily gains for 10-dsy calYing 

periods in both the first and second half of tho yoar wero not signifi 

cant, indicating that day ealYod within aoaaon of birth would haro 

rolatlYoly little influence on the growth rate of calYes bom orer a 

limited period of time. Considerablo differences were found in the ^ 
adjusted daily gain of calres bora in the first half of the year as 

oot^ared with the second half of tho year. CalYos bom in the first 

half of the year gained an arerage of 0,18 to 0.33 pound per day moero 
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than calTes bom in the lest half of the year. Regressicm coefficients 

for adjusted daily gain on tnunerieal day in season calved were variable 

and not consistent for all locations. average regreaalon^ of 

adjusted daily gain csi diqr in season calved for Alcoa, ̂ Ingfield, 

Crossvllle and Oak Ridge was .0003, .OOOI4, ,0010 and -.0018, respectively, 

The positive regressions indicate that calves bom later in the season 

gained sore rabidly than those boon earlier and the negative regression 

indicates that calves bom earlier in the season gained sli^tly faster 

than the calves bom later. Sven thoai^ there is a statistically signifi 

cant difference in s<«!ie of these regressions, thoy do not appear to be 

of imich practical iinportance. 

I^ype scores were significantly Influenced by the period of calving 

in both the first and second half of the year. Daring the first hsif of 

the year type acores were highest daring the first nlns ten-day periods 

(January, February and March). Daring the last half of the year, type 

score tended to increase with an increase in nunerical day of birth of 

the calf. The regressions of typs score on d«y in season cslvsd indioatsd 

an sdvantags in type score for calves bom early in the first half of the 

year. Althoni^ the trend was sli^t, there was a decrease in type score 

with an incrsase in nuBierioal day of birth of ths calf. In the last half 

of ths year, type score tmided to increase with m Increase in nuaerieal 

dsy of birth of the calf. 

Condition scores were also significantly affected by nuinerical day 

of birth within seasons. The eoaditl<m seores of calves bom ssrly in 

the first half of the year were significantly higher than condition scores 
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9f ealves born later. Regression eoefficients for condition score on 

day in season calved vere ccnsistmitly negative for all locations 

included in the study, indicating that early calves scored higher than 

late calves. Cmdition scores were hi^st for calves bom in January, 

February and Mardi. 

Ibe influence of nunerical day of birth within seasma on the 

perfonaanoe of the calf was not eonsistmt for all locaticms. Differences 

among averages by 10-day periods for both Uae second half of the year 

were not significant. 

fhe average weanling index for calves bom diiring the last half 

of the year were considerably smaller than the index for calves bom 

in the first half of the year for locations tdiere snch eooqmrisons could 

be made. Regression coefficients for weanling index on day in season 

calved were positive at one location and negative at the other location 

involved in the study. Although Mas of these regressions within 

ssastms were statistically significant for some locations, thi^ do not 

appear to be of practical significance from the standpoint of over-all 

evaluation and selection. 

Thw9 results indicate that the use of performance recoirds that 

are uncorreoted for numerical day of birth within restricted calving 

seascme of two to three months would not seriously affect the evaluation 

of possible genetic differences between individuals and subsequent 

selection as potential breeding stock. However, caution should be used 

in eosqjaring mcords of calves bom in different eeasons of the year 

(i.e., in the first or second half of the year) and subjected to different 
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anvirca3£i@ntal and isttaagefflsnt ccnditionB during the sackling period. 

This would be particularly applicable for coa^arisons inrolTing rate 

of gain and condition scores and, to a lessor ext^t, cos^^arisons 

involving type score. The most logical plan would be liait the 

evaluation co^sparison of the records of calves to within season 

eoopariscma after adjusting for the affects of sex and age of dam on 

perfonoance. If direct oosparisona are made betwe«i the records of 

calves bom in different seasons, then such records should be adjusted 

for season of birth or serious errors could be made in selection. 
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TABLS 7 

ANALTSES OF VARIANCE FOR VARIOUS TRAITS FOR 
CAL7INQ PERIODS KHIR THROO® MINETEBH 

Degrees 
of Sums of Mean 

Source freedom squares square F 

Adjusted Daily Qaln 

Location 3 .28 .093* 7.75 
Period 15 .15 .010 .83 
Locati(ni x period US .56 .012 

Total 63 

Type Score 
Location 3 12.26 U.09* 13.19 
Period 15 11.36 ,76# 2.US 
Location x period US 13.83 .31 
Total 63 37.L5 

Condition Scoire 

Locatiori 3 22.98 7.66# 15.63 
Period 15 26.17 I.7I4# 3.55 
Location x period 1x5 22.19 
Total 63 71.5u 

Weanling Index 
Location 3 1021.80 360.60* 12.63 
Period 15 387.36 25.82 .96 
Location x period US 1213.Ii5 26.97 

* P•< »0$ 
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TABLE n 

REORBSSIOII OOBFFICIEm BT lEAHS KE PERFOBMAHCE 
AT WEAMINQ OH MI IH TEAS CALVED 

No. of Adj. daiV Type Condition Heanling 
Locatlcm Bread Tear calves gain score score index 

First Half of Tear - Periods 1-19 

«•Alcoa Hereford 1952 5U .0068 
1953 U» -.0006 -.0003 -.0050 -.0226 
195U 179 .oooi* -.0072 -.01143 -.0230 
1955 178 .0012 -.ooia -.0095 .0230 
1956 166 .0005 -.OliiO -.0130 -.0530 
1957 177 .0002 -.0120 -.0150 -.0500 

Oak Ridga Herefoz^ 1953 137 -.0020 -.002U -.0106 -.12U5 
1951i 136 -.0020 .0001 -.0793-

1955 203 -.OOd -.0025 -.0110 -.0180 
1956 327 -.0011 -.2200 -.0220 -.1100 
1957 263 -.0006 -.0069 -.OO9I4 -.0600 

Spring Hereford 1952 19 -.0005 .0170 -.0260 .0630 
field 1953 13 -.0011 -.02U0 -.0370 -.1650 

195U 13 .0030 -.0085 -.0028 .0800 
1955 20 .0008 .00li9 -.0130 .0550 
1956 25 -.oooU -.0081 -.0230 -.OU8O 
1957 27 -.0016 -.0130 -.0200 -.1300 

Croas- Aactts 1952 52 ,0003 .0023 -,0600 .0621 
▼llle 1953 63 .0016 -.0012 -.0200 .0200 

195U 6U .002U -.0021 -.0070 ,0700 
1955 80 .oolli -.0036 -.0150 -.0026 
1956 78 .0007 .0170 .0160 .11U2 
1957 56 -.0011 -.0370 -.0320 -.2I4OO 
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urns m 

REQfiBSSIOK CX>SFFICIEKTS M JMSS FOE PIEFORMUNCE 
AT WEAirCHQ 01 DAI IS lEAE CALTED 

So. of Adj. daily typ9 tiondlti<»i Weanling 
Location Bread Tear calTes gain score score index 

Second Half of Tear > Periods 20-31 

Alcoa Hereford 1952 
1953 
195U 

Oa^ Ridge Hereford 1952 
1953 
1951i 

ff' 

lit -.OOOU 
17 .002ii .0232 .0162 .2182 

m a» 
-8 -.0035 

33 .005U -.0086 .0100 .1700 
57 -.ooltU .0108 -.0026 -.1202 
20 -.009U .01U2 -.20lt0 
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TABLE ¥111 

BECKtESSIQK COIFFICIEItTS BT LOCATICBIS FOR PERFOBMAMCB 
AT WEAMING OH DAI IH lEAK CALVED 

Adj. daily Type Condition Weanling 
Locatlcai Breed gain score score index 

First Half of Tear - Periods 1-19 

Alcoft Bereford ,0003 -.0055## -.0103*# -.0216 

Oak Rldga Hereford -.0018*# -.0258## -.0116#* -.0926## 

Springfield Hereford .oooU -.00^9 -.0170*# -.008U 

All Hereforda Hereford -.0009#* -.0186*» -.Ollli## -,0669«* 

CroasTills Angus .0010* .0011 -.0166## .0312 

All Locations Angus and -.0008#* -.0172#* -.0117## -.0602## 
Bereford 

Second Half of Tear - Periods 20-37 

Alcoa Hereford .0001 .0232 .0162 .2182 

Oak Ridge Hereford .0032# -.OOUi .0078 .103U 

CkniMned Hereford .0026* -.0032 .0082 .1085 
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COHREUTIOif COEFFICIEIITS BT XiOCATIONS SDH PMFOHMMICE 
A7 muma with mi ih zeab calved 

0 
MC 

Corrolaiion coefficients 
Adj. daiV «ype Condition Weanling 

Location Breed gain score score index 

First Half of Tear - Periods 1-1? 

Alcoa Hereford .061i2 -.I670«t* -.3025** -.0665 

Oak Ridge Hereford -.5128** -.3U82** -.3057** 

Springfield Hereford »0397 -.1560 -.3630** -.0227 

AH Heraforde Hereford -.1621#» -.3323** -.2135«* 

Croasnrille Angos .3933** .0237 -.2l»57«* .0695 

All Locatims Heref<n*d -.13U5»* -.3818** -.3163** -.1857** 
and Angus 

Second Half of Tear ~ Periods 

Alcoa Hereford .0020 .2957 .0650 .2817 

Oak Ridge Hereford .2337* -.0866 .U30 .1617 

Combined Heireford .2036* -.0392 .lli90 .1708 

• P <.05 

It* P <.01 
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TABLE X 

BHEAKOOiW OF A TEAR DffO TEN-DAI CALVINO PERIODS 

Dates 
Period Range Fran To 

First Half of Tear 

1 0-9 Jan* 1 Jan. 9 
2 10-19 Jan. 10 Jan. 19 
3 20-29 Jan. 20 Jan. 29 
It 30-39 Jan. 30 Feb. 8 
5 ii0-U9 Fab. 9 Feb. 18 
6 50-59 fiab. 19 Fab. 28 

I 

7 60-69 Mar. 1 Mar. 10 
8 70-79 Kar. U Mar. 20 
9 80-89 Mar. 21 Mar. 30 

10 90-99 Mar. 31 Apr. 9 
11 100-109 Apr. 10 Apr. 19 
12 110-U9 Apr. 20 Apr. 29 

13 120-129 Apr. 30 May 9 
lit 130-139 May 10 May 19 
15 Iit0-li49 Kay 20 May 29 
16 150-159 May 30 ' June 8 
17 160-169 June 9 June 16 
18 170-179 June 19 June 28 

19 180-189 June 29 Jxily 8 

■/■'V ' ^ 
')r\ ]l ;.-Vi \ -'i 

VV4- •• - V/ 

'■ iifjtij■; • t' :■ ' , ■ f 



la 

TABLE Z(eontixmed) 

BBEAKOOWir OF A XMR INTO TEM-MI CALTXNQ PERIODS 

bates 
Period Range "From To" 

Second Half of Tear 

20 190-199 July 9 July 18 
21 200-209 July 19 July 28 
22 . 210-219 July 29 Aug. 7 
23 220-229 Aug. 8 Aug. 17 
2h 230-239 Aug. 16 Aug. 27 
25 2liO-2ii9 Aug. 29 Sept, 6 

26 250-259 Sept, 7 Sept. 16 
27 260-269 Sept. 17 Sept. 26 
28 270-279 Sept, 27 Oct. 6 
29 280-289 Oct. 7 Oct. 16 
30 290-299 Oct. 17 Oct. 26 
31 300-309 Oct. 27 Hot. 5 

32 310-319 Xov.6 Hot, 15 

3U 330-339 Bot. 26 Dec. 5 
35 310-319 Dec. 6 Dec. 15 

33 320-329 Sor. 16 Hot. 25 

36 350-359 Dee. 16 Deo. 25 
37 360-365 Dee, 26 Dee. 31 
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