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ABSTRACT = , L T
This study was designed to evaluate the growth performance of Holstein-Friesian heifer calves -
weaned at three ‘different ages and reared in two housing types i.c. mobile calf hutches and .
conventional calf pens at Sebele Apricultural Research Station, Botswana. Forty-cight Holstein- -
Friesian heifer calves from five dairy farms around Gaborone were" weighed and allocated
randomly- to two.calf housing types and three weaning age. treatments with 8 heifer calves per
treatment, - In both housing types heifer calves were weaned at 6, 9 and 12 weeks of age. All :
heifer calves were given four litres of whole milk twice a day until a week before weaning, A
week prior to.weaning, calves were fed half quantity of milk once a day. Heifer calves also
" received calf starter meal, chopped lablab hay and water according to appetite until 22 weeks of |
age. Feeds and orts were weighed and recorded daily. Heifer calves were weighed cvery week
. and’ performance, as reflected in live-weight changes, was evaluated for type of housing and .-
" weaning age. Data was analysed using GLM of SASE, Heifer calves’ performance was similar -~
. gcross housing type during the pre-weaning period. At 22 weeks of age, heifer calves weaned at
9 wecks of age had 2 mean weight of 140.5 + 5.7 which was significantly_higher. (P<0.05) than
mean weight of 1282 £ 3.5 and 131.0 & 3.7kg for calves weaned at 6 and 12 weeks of age’
respectively in both conventional calf pens and mobile calf hutches. Post-weaning average daily
. gain (ADG) of heifer calves housed in conventional calf pens and weaned at 9 weeks of age were -
1.06 +£ 0.17 kg compared to those weaned at'6 and 12 wecks of age which were 0.78 + 011 and
. 0.94% 0.25kg respectively. Post-weaning ADG of heifer calves ‘housed in'mobile calf hutches
- "and weaned at 9 weeks of age were 0.98'+ 0.3 kg compared to those weaned at 6 and 12 weeks -
of age, which were 0.74 £ 0.12 and 0,84+ 0.18kg, respectively. In both housing types calves
weaned at 9 .weeks were heavier than those weaned at 6 and 12 weeks of age therefore heifer
- calves:can be successfully weaned at 9 weeks of age. Since the performance of heifer’ calves
" reared under the two housing systems - did not differ significantly (P<0.05) and the' mobile calf
~hutches. were cheaper to construct than conventional ‘calf pens, mobile calf hutches can be'an
alternative housing system for dairy calves in Botswapa.. . " e
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INTRODUCTION .~ . ° " (TAHAL-NAMPAADD,  2000).  Poor

.- The national dairy heérd in Botswana - has _housing and inadequate feeding arc among
~remained small, with obout 4 000 cows. One the’ factors that “contribute to poor
- of the major reasons is the poor management performance, of dairy calves. “‘Most of the: - :
"of - young calves,. which results' in high ~ - exisiing calf housing systems on dairy farms.

- mortality - of ' 26.3%- and poor. growth - consist of traditional open kraals fenced with -
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farms in Botswana have well ventilated calf-. "

: ';pcns due to. high cost of construction. Most._

of the calves arc housed in groups. The need

*fora nc“ly born calf to be provided with

" ghielter is -well  established. _(Moeller "and

- ‘Friddy, 1973), especially during the first few’

days of life, when the calf's temperture

control mechanism is still poorly dcvuloped.f_, " .

*(Mathewman, 1993). Individual calf housing
- systems are preferred because they reduce

. transmission of diseases (Kung ef al., 1997;
" Waltner-Toews et al., 1986). Two types of '

are ..

" available, -namely conventional calf pens -

individual ‘“calf housing systems
: -(Figure 1) and mobile calf hutches (Figure
2)..Calf hutches are preferred over calf pens
bécause of low initial = construction and

labour costs, and fewer: disease problems

" especially respiratory : diseases (Morxill,

1999). The use of calf hutches has also been
. associated with increased body weight gain

-~ and improved health of calves (Quigley III

1995) and reduced calf mormhty :
(Lance et al., 1992). Berhane et al. (1998) in’

... Tanzania . rcponed that an carly weaning

. program could reduce feed costs and labour
requirements on calf rearing practices. :
. Khalili er al. (1992) reported some loss in
ealf . performance” observed . with carly
. wearing. Heinrichs et al. (1990) found that
. -age’.at’ weaning - had “no. effect- on any
 measured growth rate when Holstein calves
- were carly weaned (4 weeks) or late weaned

"f;.’-:'(7 weeks) in Pennsylvania, U. S. A.
. The ochcuvcs of the study were to -
- evaluate the grow th performance of heifer calves

-+ when-reared .in two housing types i.c. mobile
- :calf hutches and conventional calf pens and

' ,‘.:{\\cam.d at different ‘ages on subsequent Lrowth

lin Bolswann

Ifthum bushcs GF. clud wnh corrug,mcd iron - "MATERIALS AND METHODS
" sheets. In' thé make-shift structures;calves - -
" are subjected -to all” types - of - wcather.‘:-i
" conditions "such -as’ minstorms,” scorchmg K

i “heat,’cold and strong winds. Very few dairy -

~The - study . was .conducted . at- Schlc

'I‘Agnculturnl Rescarch Station,” ubout 10 km '
" “Northeast of anoronc;, Botswana (25° 59"
" South'-and - 24%: 94'

Enst) The.:.mean-
maximim and mean minimum lcmpcmturcs

" aré 28.4°C” and #12,9°C respectively. The
_ study was conducled from Scplember 2003 ..
~ to March 2005. :

Newly . bom Holstem-Fncsmn . hCIfC_I'"‘
calves obtained from five dairy farms near .

Gaborone were allowed to suckle adequate - .
:’qunntmcs of colostrum for four to five days-

after birth before being scparatcd from their’

dams-and transported to Sebele. A total of

48 heifer calves were wclghed and allocated

_randomly to"two_individual calf housing
-types _and- three wcumng age " treatments :

. (Table 1).
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’ Table BE

* housed
Agncultuml Research (ARS) Botswana

The' expcnmenml desxgn wnh the
number of heifer weaned at different ages and
in~ two housing types at- Sebele

e . o Number of calves
- Wenningnge = Housing type
- (weeks) * Mobilecalf - Conventional
T _ hutches calf pens
6. 8§ - .8
g 8- .. 8
12

8 - 8

Each heifer calf was fed 4 lltrcs of whole
milk per dny in two equal feedings (at 07h30

“and 15h30) in a bucket until a week before

weaning when the allowance was reduced to
2 litres and fed only in the mornings. A calf
starter meal (Table 2 and 3), containing at
least 180 g ‘crude protein (CP) per kg was

~offered ad libinan to heifer caives from

week 1 up to 22 weeks of age. The daily
allowances of starter meal and coarsely -
chopped lablab hay (Lablab purpureus:140
g CPkg, 12 g calciumkg, 1.8 g
phosphorus/kg, 18 g potassium/kg, 0.1 g
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“sodium/kg and a dry -matter. digestibility
" coefficient “of .0.550) were  gradually
_increased to 7.5 kg and 1 kg respectively
towards the end of the study.” Water was
offered ad libitum from the second wcck
untll the end of the study

Tnble 2: Ingredients of culf slnncr meal for
“heifer calves at ARS, Botswana

lng,rcdlmt g/kg (mr dry basis)
Maize meal . . . 560
Sunflower oil cake meal .- 200
Molasses (pm\dcr) S50
Fish meal . oL 75

" Luceme meal o 100
 Dicalcium phosphate ) 5
Salt - -

. "Calf staner vitnmins and s
: mlnemls prcmlx )
" Provided per kg diet: Vitamin A - 6000000 LU,
vitamin- D; - 300000 L.U.; vitamin E -5000 L.U.:

" “Thiaminc - 600 mg; Riboﬂnvin - 400 mg; Pymdoxine
- 600 mg; vitamin By - 5 mg; vitamin K;-400 mg; -

" Niacin .- 3000 mg; Pantothenic-Acid - 2000 mg;

Choline - 40 g; Antioxidant - 13 g; Iron - 20 g,

‘Manganese, - 12 .g; Copper -6 g; Zinc-18. g;

- Magnesium - 16 g; Cobalt - 0.1 g; lodine -'0.2 g; -

Sclemum premix - 20 mg, ch Bncnmcm 7 .8

; Tablc 3: Chcmlcal composmon of cnlf sturu:r’
- meal for heifer calvcs on cxpenmcnt at ARS
- Botswnnu

kg (air dry basis)

Component .-
Dry mzmer (DM) Maize - - 957.6.
“meal
. .. Crude Pmlcm (CP) R TO182T .
- Lipids. -0 - T 183 -
"' Neutral’ dclcrgcnl fibre v 02266 T
JNDF) R
- Acid ¥ detergent- -ﬁbré 106.7 -
W(ADF) ot
Calcium(Ca) - """ -, " T6.
. Phosphorus (P) - ARSI X
S0 Potassium (K) - -13.2-
+ Magnesium(Mg) .. . 7 25

Twenty four of the 48 heifer calvcs‘fﬁséa in" :
the  study were housed individually -in
mobile calf hutches and another 24 housed

" individually in conventional calf pens until

22 weeks of age (Table 1). Conventional . .
calf pens consisted of two brick sidewalls
and ,corrugated iron shect roofs, 'while *-
diamond mesh was used 1o ‘enclosc the front -
part (Figure 1). The main roofed part of the -
calf pen was about 4.5 m?, while lhc front. .
part (unroofed arca) was about 5.5 m. The ™

concrete floor arcas had a slightly rough

- surface to allow calves a good footing when -
walking on the floor. A large gate at the ...

- front gave casy access to each conventional

. calf pen.' A mobile rack designed to hold
feed buckets was placed in cach calf pen:

Mobile. calf hutches .were designed

" according “to the specifications used at” -
. Tweespruit, . South Affica . (H.O.- de- Waal, ;

W.J. Combrinck & F.J.L. Burger; personal

" ‘communication, 2000).. The roofed area of"
.'mobile calf hutch was 2.3m?® while the front
" part (unroofed area) was about 0.7m> (Figure -
" 2).-The existing Sebele conventional calf*
- pens were thoroughly cleaned before heifer

calves were housed in them. Calf pens were  °
cleaned daily and bedded with fresh grass™

hay. No bedding was used in calf hutches;
these were moved to fresh. dry patches
wcekly to prevent accumulation of manure
and urine. All buckets were. clcuncd dzuly’

- before being used. -

-Heifer calves in conventional calf pens or
mobile calf hutches were further allocated to

-~ three weaning oges of 6, 9.and 12. weeks

(Table 1). ‘A week before weaning, the todl

- daily milk fed to heifer calves was reduced
- by half and calves were only fed milk in the

morning. - “After - wennmg, heifer calves

~ continued to be daily given calf starter meals.
. and crushed lablab hay ad fibutum and fresh - -
~ water free clioice and were also’ mdnvnduully o

housed until ¢nd of sludv whcn thy were 2

. weeks ofngc o




Figure lConvcnuonal calf pens at ARS
; Gaboronc ' ‘ :

" Figure 2:
Gaborone

Navels of heifer calves were dipped once
cinto. a tincture of iodine solution when
calves werc a week old. Vaccination was
done once for calf  parathyphoid
(salmonella) within two weeks after birth.
Heifer calves showing symptoms of

diarrhoea, bloat, other diseases or abnormal

conditions were treated accordingly.
Feed offered and orts were weighed and
recorded daily for each heifer calf to enable

. calculation of the individual feed intake.

~ Heifer calves were weighed weekly to
. monitor live weight changes. Weighing was
. done before feeding in the morning,

© - Data were subjected to analysis of

'A mobile calf hutch at ARS,

T

‘:f‘vanuncc (ANOVA) usmg Lhc Gcnerul
. Lincar Models.. (GLM) '.of Statistical

'+ Analysis System (SAS, 1991). The models. *

“of ANOVA included: house  type and
. weaning age.as main effects .and their
‘interactions: ~ Variables . were weaning
“weight, live welght at 22 weeks of age and
average  daily- gain . (ADG). Treatments
.means  were separaled using Duncan’s
multiple mnge lests using 5% probabxhty
‘level L
RESULTS AND DISCUSSION .- ' °©
-"One heifer ‘calf housed in mobile" calf
hutch, to be weaned at 9 weeks died due to

~ bloat during the pre weaning period, while

another calf housed in calf pen weaned at 9
weeks died at 17 weeks of age. Total whole
milk consumed was 134, 218 and 302 litres

for ‘calves weaned at 6, 9 and 12 weeks

respectively. Intake of calf starter meal and
lablab ‘hay by heifer calves housed in calf
hutches and calf pens are shown in Table 4.
Feed intake was not significantly' different

(P<0.05): for ‘calves housed in calf hutches
*-and calf pens.

- All calves in the three
weaning age  treatments and. in the two
housing types consumed less than kg /day
calf -starter meal and less than‘0.3kg/day
lablab hay during the pre-weaning period.
This” was’ expected since calves were still
consuming adequate amounts of whole milk.
Chua et al. (2002) and Kung et al. (1997)
also  observed  low average  daily
consumption of calf starter meal during the
first 2 to 3 weeks of life with consumptlon
rapidly increasing after 4 weeks of age.
Within each weaning age treatment, daily
calf starter meal intakes were not
significantly different (P< 0.05). for calves
housed in mobile calf hutches compared to
those - housed - in conventional calf pens,
during the pre-weaning period (Table 4).
There were also no significant differences
(P<0.05) in daily average calf starter meal
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and lablab hay intake for calves weaned at - findings of Quigley II et al (1995) wllo ; :

the same age across the two housing types observed that calf starter meal.intake - was o
during the post-weaning period. The results - not different between calves housed in cnlf

indicate that the type of housing had no ) hutchcs and those houscd in‘calf pens
cﬂ'ect on feed mlake. ThlS agrced with the : :

'I'nble 4 Lcast-squnrc means (& slundnrd crror) for dmly fccd mtal\c of hcxfer calf pcr housmg
type during pre- and post-weaning period at ARS, Bolswann

Type ufhousing

Ynﬁnb!e :  Mobile calf hutch " . - Conventional calf pen -
) Weaning age (weeks) S Weaning age (weeks)
o 6 9 12 6 9 12
* Pre-weaning . . - : . . -
Starter meal 02240.18"  0442025"™ 057+.20* 0280.14° 0572.24% 07)2021°
inlnke(l;g) R : e et - RTINS
" Lablab hay 0.11£0.06* 0.13x0.05* 021£007* 0.12£007" 014005 01720070~ .
intake (kg) R . i ' ‘ S S ’
" Past-weaning - - -0 . o ST T e e
Startermeal © . 3162 1.15* 3.96+091% 408059 367089 446+ 040 4512057 -
intake (kg) .- Vaoovono ST ST T
Lablabhay 0.44:&0.18' "0.52&0.14' : 0.69.4:0.17'.5 0.43':1:0.11' ’0.4‘7,:&40.16"- 0.55%0.09':; '
intake (kg) o . L

" Means wuhm rows with dlfferent superscnpts differ signifi cnntly (p<0 05)

Tnble 5 Lcast squarc means for tempemture (°C) and relative humxdxty (%) mstde the housmg '
structurc of heifer calf dunng the pre-weaning penod at ARS, Bolswanu o

. o - R .Typc of housing . o
"Vﬂﬁﬂ_‘flc R Mobile calfhutch Conventional call pen

Tl ___Weaning nge (weeks) ) Weaning age (weeks)

6 9 - 12 e 9T 12
':Menn ' ECT "8.2*:2 l 311 i3.0 30.0£3.0 29.5:!:3.8 L 29.4:&3.5 CLe282%300
_tcmpcmlurc(“C) i . e B AP
" Mean relative L 305&91 - .58i7ﬁ 25451016 ¢ 303#109 ' vsztm-. 1267£93 .

humldny( 6) REACIN L telat s He L naRedd Sl el oG

Mcun tcmpemture nnd relunvc humldlty ) Helfcr calvcs \vcdncd at’ l” wceks ‘of age .
inside: ‘the " mobile “calf hulchcs ond -the . ~were "significantly . heavier (P<0.05).-than - ..
convenllonul calf pens were ‘similar (p=0.05) - those weaned at 6 and 9 weeks:of age 'in
.during the - prc-wcnmng period, - indicating .~ both mobile calf hutches and’ conventional
that heifer - calves _in " different - types -of " calf pens (Table 6), These results are similar -
housmg cxpcncnccd s;mxlnr cnvxronmenlul . - to those of Khalili et al. (1992) who reportéd .- -
condmons (Tab]c 5) ‘ . o mcrcascd live weight ~ gains - for . calves

- weaned: at 12 -weeks. ccompared to those.. "
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weaned.at 8 \\ccks ofugc Ogundoln (1981)- LR

“also observed lo“ weight pains during pre-’

5‘\\cumng ‘period  for ‘calves  weaned “at- 3o
[+ weeks, mainly because of limited ;time to B
" feed bcf'orc weaning. Howevcr average, dmly i
* gains’ (ADG) of heifer calves® were ‘not.’ .

significanitly " different’ (P<0. 05). across _the

“three weaning ages.-and the - two housing I

‘types’ (Table - 6), although. heifer - calves -
some

weaned ot 12~ weeks showed
" observablc advantage comparcd to the other’
-7 "2. The trend of a low ADG for early-weaned
" (weaned ot 6. .weeks-of age) heifer calves
.- >continued even pos&-wcunmg,(untll the 22
"+ week period when the study ended) because

" of limited solid feed intake as their rumen
was - still not fully developed for efficient-

uuhsutmn of dry feed,
. There' were no. signifi cum differences
(p<0.05) between the performances of heifer

calves .raised - in mobile. calf hutches and.
conventional calf pens especially during pre-- -
. © weaning, corroborating with findings of -
""" Chua et-al. (2002) who found cleanliness

‘and adequate ventilation to.be important
“instead of the type of calf housing system

"“used. Heifer calves also cxpen'enced similar

-environmental conditions in the two calf
housing systems.

‘Time devoted to taking care of hclf’cr
calves in. conventional call. pens was

.- significantly longer. (P<0.05) compared to
. the time devoted 1o taking care of heifer

calves in mobile calf hutches during the pre-
weaning period and post-weaning - period

(Table 6 and. 7). This' was mainly because

conventional calf pens had to be cleaned and

¥ . bedded daily, an nctwny which took a lot of
+ time, while moving of the mobile calf

- hutches from the soiled areas was not done
-on daily basis. The: use of mobile calf
.-,-.hulches saved time and labour expenses.

Averagc dmly gmns (ADG) ol' helfcr ’j

‘. calves wcnncd at 9 wecks of age and housed -
‘in both the - mobile - calf hutches:-and
,conchlonnl calf pens - were sngmﬁcantly' .
Chigher (P.< 0.05)_during the post-weaning -
"period (Table 7). The heiférs.weaned af 9 K
- weeks of nge were also signifi cantly.heavier
- (Pi< 0.05) -at 22 wecks of age compared to
"‘those weaned at 6 and 12 weeks of age. -
- Post-weaning ADG

‘of 1.06 “kg/day -
rcglstcrcd for 9 wecks weaned heifer calves

housed in conventional calf pens should, if -
maintained, cnable Holstein- Fnesmn heifer .

" calves to reach required brccdmg \vclght of -
- - -about 320 kg early in life. .

The estimated cost of material to construct
a conventlonnl calf pen was almost seven
times more compared to a mobile calf hutch -
(Table 8). In addition, grass hay for bedding,

. water and detergents used daily for clennmg

- the ca]f pens mcreased the cost.

- Table 8: Cost for construction material uf the two calf

24

* " housing types at ARS, Botswana °

Typeof housing .~ "~ - Costin Puln b
Mobile calf hutch 204.00 .
Conventional calfpen * .~ 1388.00 - ="

T'One Pula (Botswana currency) was_ equal to US

$0.21 on January, 2005 _ . 0

“The fi igures do not mclude lnbour cosls

Construction’ costs of convennonnl‘calf :
pens were higher than that of mobile calf
hutches. In addition, conventional calf pens
needed regular cleaning and change of
bedding materials, which increased - their
maintenance costs. Mabile calf hutches are -
much cheaper and can be constructed from
local materials (such as reeds, used empty
feed bags) hence, they are miore attractive to
resource poor farmers. :
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Table 6: Least square means (+ standard crmr) for birth wcxght weight at weaning, daily live w clghl gmn .
and daily amount of time devoted to taking care ofhclfcr calf per housing type dunng the pre- \\camng,
: pcnod at ARS, Botswana . .

Type of housing

Variable i .
RE Mobile calf hutch ! Conventional calf pen’ A
Weaning age (weeks) , Weaning age (weeks) 7 -
) 6.3 : 9 R R w2
. R . i o P
Birth weight (kg) 34235 38357 N 3L7%45 [334£44 35370 36645 .
~ Weight at weaning (kg) 45653 60.7411.2 64778644520 6029.9% . T46£7.7" -
Daily  live - \_vcight’ }guin o 03320.12%  040£0.16*  0.420.10% 0.37:0.11* 0.4420.10* 04920.11%
(ke/day) : ‘- ’ o N
15724 163435 - 151%19°

- Daily time devoted to mkmg 8.9£2.6 99423 8.8+2.0
care of calf (minutes) . :

&P Means wilhin rows with different supcrsqﬁpts differ signiﬁcantly (p<0.05)

Table 7: Least square means (' standard error) for welght at weaning, daily live wclghl gain and dmly

" amount of time devoted to takmg care of helfer calf per housing lype during th(. post—wcamng pcnod at R ¥

ARS Bolswunn

- L - Type of housing . PR
Vurmblc R . Mobile calf hulch Conventional calfpen | -
ok ‘Weaning age (weeks) Weaning age (weeks)
. e s : [ T 12_- 6 9: 12 .
Weight at 22 wecks 128.2£3.5* - 140.5£ 57" . 131.0+3.7 r 134.5#4.8iB 150.0+£7.0° l4" 4:45% .

Daily live .‘weigm giin 07450.12' 0982031% 0.84:0.18% 0785011 1.060.17* '094*0"5'5 C

- (kg/day) -

" Daily time dcvoud to taklng 59151 . 6.8:+1.2

_care of calf (tninutes)

64x13 -13@9*2.4“ 145324 I5.642

vE Mcuns mlhm rows with dlchrcnl superscnpts dxchr su,ml‘cnnlly (p<0.05)

,:CONCLUSIONS

... The results of this study demonstmtcd thnt‘ -
Slearly ‘weaning: "at ©.6 -'weeks ‘of - uge‘_"
compromlscd subsequent performance " of

_+ heifer calves. The study also demonstrated
* that " dairy - farmers cun successfully” wean

7 their heifer calves cnrly at 9 .weeks of age :
-~ instead of 12 weeks in order to reduce the .
. total milk consumed. by the calf, The study
. Turther demonstrated ‘that performance  of -
= heifer calves housed in mobile, calf hutches
or'in: convcntlonul cnlf pcns was $|m|!nr' '

e

during the pre- wcnmng period, nlthough the =
penned calves were heavier at 22 weeks.
The cost’ of constructing conventional! calf
pens and expenses of frequent cleaning and

‘changing of bedding, places these calf pens - -
beyond -.the' financial ' means -of ‘most. .
- Botswana: dairy farmers. Thercfore the: use

of mobile calf hutchés is proposed as-an".’
appropnntc calfhousing alternative within
the conditions prevailing in Botswnnn. -
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