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Abstract

The effect of urea-molasses-multinutrient blocks (UMMB) as an energy and protein supplement on:
reproductive performance and milk yield of dairy cows was investigated in 18 crossbred cows from eight

smallholder farms. In treatment I nine cows were fed a maximum of 1kg UMMB per cow per day in

addztmn to the munne ﬁeeds (ﬁ)rage and maize bran) and in treatment 2 (control). nine cows were fed
routine ﬁeeds only. The experzment siarted 4 weeks pre-partum and lasted for 120 days postpartum..
Onset of ovarian activify was monitored through progesterone in 612 sequentially collected- milk

samiples, and rectal palpation. In treatment 1. the intervals between calving to completion of uterine

involution, first rise of milk progesterone, occurrence of first oestrus and conception'were (mean tse)

24+7. 65.318. 99.7+12.8 and 120.2+10 days. respectively. In treatment 2. the intervals were 29.613.

77.619. 115.9415 and 133.7+14 days. respectively. The treatment differences were not significant

(P>0.05)..Milk production in treatment | increased significantly by 1.21 (P<0.001). while in treatment 2
it decreased by 0.2 1. Body condition score (BCS) improved significantly by 0.15 (P~0.05) in treatment
1 compared to'treatment 2 cows. Use of UMMB gave an overall profit of USS 0. 34 per day of lactation

from sale of milk that resulted from increased yield and milk due to shortened days open. It was

concluded. that dry season improvement of reproductive and productive performance of dairy cows

under smallholder farms could be cost effectively achieved through supplementatzon with

urea—molasses-nmlnnument bloclcs ) :
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. blocks ~ - . !
Introduction T ~ (Kanuva. 1992: Mujuni ef a/.. 1996: Nkya and
o b Swai. 1999). .
nfemlm of dalr} cows isa serious problem in . The roughage feeds provided are poor, ligni-

{

smailholder dairy sectorm Tanzania, This is as- “fied. and their dlgestlbllm values are low (Pres-
socmted with the fact that cows are generally - ton'and Leng 1987). Poor roughage conse=
POOTIS fed, especially duringthie dry season. Af- quently llmlts intake.- rumen fermentation. and
fected cows fail to Tespond-to.therapéutic inter- 'productlvny To improve on the utilisation of
ventions possibly due to the mitritional inade- pbo]." forages fermentation bv rumen mi-
quacy as the underlying cause of the problem ' : co :
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cro-organisms can be achieved by providing fer-

mentable carbohydrate, nitrogen and minerals

combined with-a small amount of nutrients that
bypass the rumen. Molasses urea blocks or licks
are examples of a useful supplement for dairy
cows sustained on low quality forages in the trop-
ics (Sansoucy et al.. 1992; van Houtert and Sykes.
1999).

Since dry season supplementatlon of da1rv

cows with urea molasses blocks has shown im-
provement in milk yield, reduction in feed costs

(Msangi. 1995; Srinivas and Gupta. 1997 Plaizier
et al.. 1999; Vu et al., 1999) and increase in body
weight in heifers (Aboud et a/.. 1996). implicitly it
may also improve reproductive performance.

In normal dairy herd situations, direct assess-
ment of energy balance in individual cow is cum-

bersome. but changes in BCS provide-an ‘indirect *

measure. The severity' ‘and-durafion of
undernutrition’is primarily related to:dry matter
intake. whichin"turn, determines the body condi-
tion at calving. There is a direct correlation be-
tween fertility and BCS (Butler, 2000). Animals

that have body condition and.body weight increas-

ing normally improve oestrus cyclicity. Changes
in BCS and body. weight of cows has been used as
a practlcal ‘indicator of nutritional status while
progesterone radlolmmunoassa\ (RIA) and rectal
palpation have also been used for evalua;mg re-
producfive status and identifying breeding man-
agement problems (Garcia. 1999). "

This study was carrled out with the objective
of . examining ° the effect of

urea-molasses-multinutrient blocks (UMMB) on”

reproductive performance and milk production in
the smallholder dairv cattle in peri-urban arcas of
Dar es Salaam during the dry season.

Materials and methods
R T

Study area . o

Field study was carried out "‘i\n‘l')a'r es Salaam,
which is situated at latitude 6° 67°S. longitude 38°
84°E and an altitude of 14.3 metres above mean
- sea level. The annual rainfall and air temperatnre
range from 1000-1400mm and 23.5-33:5°C, re-

spectively. Mean relative humidity is 65% (range-’

55-85%). There are two rainy seasons: short rains.,

which start in mid October to end of December ..

and long rains, which start in mid March to May.

Animals

Eighteen crossbred cows were used in this
experiment. The experimental cows were in their
third parity and were selected from eight small-
holder farms. The 18 cows,u'rﬁer study were in

"their last month of gestation. and were from

farms with more or less similar cow manage-
meit systems. The cows were normally fed cut

‘forage of common grass species available in the
.study.

area. which. include Panicum,

vaerrhema Negnotonia, Peunisetum and
Cywnodon (Sarwatt and Mitengeti. 1990). In addi-
tion to forages. maize/wheat bran was offered as
a supplement at milking times. Mineral lick or
mix was also offered. During the dry: season all
farmers rely on dry grasses. maize stovers and/or

. nce straws

2

“Preparatron ‘of UMMB

UMMB were prepared as descrlbed by

. ‘P1a121er et al. (1999) The 1ngred1ents used in-
5 cluded molasses (28%) urea (9.3%). 11meslone'
(4:6%). cement (13%) salt'(2.3%). bone meal’

(2. 3%) wheat bran (33.5%) and water (7%).

,On farm feedmg trial,

Farms were assigned to expenmental groups
randomly such that.cows for treatments | or 2.
came from the-same farm for-easy implementa-
tion. Treatment 1 cows were offcred 1kg. UMMB
per cow per day on-top of routine feeds that in-.
cluded forages throughout and maize bran sup-
plemenl at milking times. Treatmem 2 cows.
(Control) never got UMMB but contlnued w1th7
the routine feeds only. Feeding of cows with the
blocks started 30 days before calving and contin-
ued for 120 days after calving.

i
Measurements i ,

Dry matter intake by each cow was estimated
daily by weighing the offered feed and mean cal-
culated Service and calv1ng dates and nature of
calving were reporded. We:ekly rectal palpatlon
was conducted starting 14 days postpartum t0 as-
sess the size, position, contents and tonc of the

.involuting,uterus. and presence and number of
-ovarian structures (corpus luteum (CL) and/or:

follicles).
. » Milk progesterone concentration determined

by RIA was used to estimate optimal insemina-

tion day (day 0). non-pregnancy and early em-



bryonic death. A cow'was considered to be . ;

non-pregnant when progesterone concentration ..

was-low at 21 days after service on day 0 (oestrus -,
\ dav) Embrvomc death or abnormal CL function -

was assumed_ ‘when.drop.of elevated progesterone

was qonﬁnn_ed >24 days post service. Otherpa- - ‘_

rameters determined were the interval between
calving to first rise in progesterone concentration
and calving to conception interval.

To monitor production response, daily morn-
ing and evening milk yields were measured in
measuring cylinders, recorded and the two added

to obtain daily yield. Also retrospective data for _

milk yields were obtained from the available farm
records as category 1 for experimental cows be-
fore the study and as category 2 for control cows
before the study_for comparison of production
trends. Body condition score of the experimental
animals was determined biweekly on the 1-9 scale
with.palpation of-the lumbar spines (Nicholson
and Butterworth, 1986).

. Oestrus detection was done through adequate
(10-15 min) careful observation of individual
cows at 8.00h, 14.00h and 18.00h for a standing to
be mounted Teflex, bellowing behaviour, and mu-

cus discharge. Confined tethered animals were al-

.lowed to interact with each other and those lying
down were made to ise for possible expression of
homosexual behaviours. Rectal palpation and low
progesterone concentrations in milk confirmed
oestrus. Cows were bred through artificial insemi-
nation (Al) or natural service. ’

Sample collection and analysis

Samples of forages and supplement for chemi-
cal analvsis were collected biweekly by taking
represemame small amount of each feed from the
feedlng trough. These were then put into labelled
paper bags and transponed to the laboratory. Feed
samples from each farm were dried to constant
' 'w'eig'ht in an oven at 60°C and ground separately
for prommate analysis. Finally the results obtained
in the individual farms were used to calculate gen-
eral mean of every ingredient under consideration.
Feed samples were analysed for dry matter (DM).
acid detergent fibre ( ADF ). neutral detergent fibre’
(NDF). crude protem (CP). calcium (Ca). phos-
phorus (P) and ash using standard procedures ac-
cording to Association of Official AnalV515 Chem-
ists (AOAC, 1990).
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. The amounl of forage offered as a basal diet
-during the-study was based on the cow’s body
weight at calving and energy balance from this
diet was ¢computed using the expression
,Total -l\/minlake— l\/mmaintenarice+ l\/mmilk Synthesis £,

l\/mhvewenght cha.nge - -
" and the equations and eﬂ1c1encv factors pre-
sented in McDonald et al. 11995), where ME is
metabolisable energy.

Sampling milk for RIA

Milk samples for progesterone RIA were col-
lected twice a week. that is, Mondays and Fri-
days. starting 14 days postpartum. Sampling,
processing, storage and assay procedures were
according to self-coating progesterone RIA pro-
tocol (FAO/TAEA. 1999). Sensitivity of the as-
say was 0.2 nmol/L. while the specificity was
100% as validated using 6H11/14-mouse
monoclonal antibody and '*’] progesterone as
tracer.

Cost benefit analysis

Cost benefit analysis was done on the finan-
cial gain from sale of milk resulting from
UMMB supplementatlon and shortened days
open. Taking into account the cost of feeding
1kg. UMMB of Tan/ama shillings (TAS) 180.7.
milk price per litre of TAS 300, increased milk
vield per dav. the break even milk production
was calculated." Annual economic loss (E) per
cow due to increased days operi is given by the
formula: E = X. Y P., whereby X stands for the
increased days open from herd mean, Y stands
for mean milk vield per cow per.day. and P for
price of milk per litre (Mdoe er al.. 1991).

Assuming the productive life of a reproduc-

' tively sound cow (that calves annually) is 10

years and that it calves for the first time at 3-4
vears old the number of calves produced can be
calculated to be 7. Any observed increase in
days open would reduce the number of calves
born.

‘Statistical analysis

Production data were averaged for each cow
before. during and after the introduction of the

. blocks. Statistical analysis was conducted with

these averages using SAS General Linear Model
(GLM) procedure (SAS. 1990) using the average
milk vield before the introduction of the blocks
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as a covariate."Student’s t-test was used to test dif-
‘ferences of reproduction and productivity between
the experimeiital and contiol groups. For the BCS,
differences were obtained by deducting mean base
score from biweekly mean score during the study
All data are expressed as mean + standard error of
the mean ( SEM) '

Results |

K

Field study

“ichange in‘milk yield between the' two groups

‘"was highly significant (p<0.001). The differ-
- ences in BCS change fof treatment 1 and treat-

ment 2 'cows were also statistically significant
" (P<0.05). Figures 1 and 2 respectively show
- ilk yield and BCS patterns/trends dunng the

Costudy. . :

" Two cows were transferred to a different farm
- during the study, remaining with only 16 cows un- -
“der obsérvation. The avérage amount of feeds of- -

“fered 1o cows was 6+2.7-kg DM of forages and ** ¢

411 3 kg DM of supplements per cow per dav

Chemlcal composrtlon of feeds. = “‘

Urea-molasses-multinutrient blocks had in-
creased level of CP, Ca and P compared with

grasses and routine maize bran supplement used in "’
the dry season (Table 1). From the table it is evi-
“dent that the forages available for dairy cows dur-

ing the dry season had low values of crude protem
and minerals. However, the CP value in the cereal

bran is higher than in maize bran alone, while the .

P value is lower than expected of cereal bran.

Table 1: Chemical composition, on per cent
dry matter (DM) basis, of feeds used in on
farm study

Feed DM% CP ADF NDF Ash® Ca P

Grass 928 54 389 749 120 040 033
Cerealbran 918, 163 77" .580 93 042 020
l.UMM.B U gss” "35.3' ‘3’.3"’_',29—.‘5%531,0 201, 0.75

UMMB— urea—molasses;multmutrlent blocks CP—
crude protem ADF— acid detergent fibre, NDF=
_neutral detergent fibre Ca = calcrum P= phospho-
rus :

o

Milk yield and BCS

.. Average milk vield before the study in treat- )
ment 1 cows was 8. 9:tO 11 wh11e v1e1d during the

stud\ rose to an average of 10. 10, 1r (Table 2)

.The correspondmg mear values in treatment 2
‘were 9.8+0.1 and 9.6:0. 11. respectlveh This
sho“ san mcreased vield of I 21 in treatment 1 and
a drop of 0. 21 in treatment 2 during the stud\ The

- trol group before the study - -

-
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-: Figure 1: Change in daily siilk yield in"dairy cows

supplemented with UMMB. Category -1=experi-
-mental group before the-study; category -2=-con-
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. Figure 2: Changes in body condition score in -
dairy cows supplemented with UMMB -
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. : o : _ Table 3: Effect of urea;molasses milltmutrlent
Table 2: Changes in milk production and body con blocks (UMMB) supplementation on repro diictive

dition scores (BSC) of dairy cows supplemented with perfonnance in dairy cows (p>0 05)
urea-molasses-multinutrient blocks (UMMB) | .

[

. Parameter UMMB. . Control. -Effect

Treatment Lo
Calving to onset of Ovar-

(Mean:SEM) . . 2. . '
. ' S — lan activity (days) 653:8 , 776:9 ~12.3
Parameter . . UMMB  Control Effect PValue " .. . )
B ~Calving to first oestrus o0
Number of cows - o 8 © (days). 99.7: 128 115.9z15 ~16.2
 Milk yield before study (I) 89« 0.1 9.820.] "7 Calving to conception. -
Milk vield during study (1 10.1: 0.1 9.6+0.1 o ! (days) . 1202-10  133.7-14 '13'5
Change of milk yield () 1.21 021 M . Calving to uterine Involu- ‘
- ’ - tion (days) 24 -7 1 29-5 -5 -
BCS before study (1-9 567 =0.25 5.75:0.27 ; :
scaley . - R L " Conception rate (%) 66.7 42.9 -23.8
BCS during sludy\ 5.66:0.07- 5.59:0.08 . - . .
. Change of BCS 001 - -0.16 ~0.15 * When data on the remaining 16 cows in the

study were pooled together, three cows (18.8%).
*#4=P<0.001; *=P<0.05. Effect= change of parame-  resumed ovarian activity before 60 days, while
:f]: 'c':):l':;)lleMB supplemented cows in relation to 13 (81.2%) after 60 days. Interval from calvmg

to visible signs of first postpartum oestrus in
treatment 1 cows was 99.7+12.8 days. while in
treatment 2 cows it averaged 115.9+15 days (Ta-
ble 3).

'.U_terine involution :

" All'the remaining 16 cows in this study calved
without clinically observed complications. The in-
‘terval between calving and completion of uterine
mvolutlon in treatment 1 cows averaged 24+7
days ‘while in treatment 2 cows it averaged 29+5
days (Table 3). The difference between groups
was not statistically significant (p>0.05).

Financial consideration '
'1

Break-even milk production (productlon be-
yond which profit is observed) was-calculated to
be 0.6 L/d. while a profit of Tanzanian shillings
(TAS)179.30 (US$ 0 22).was obtained from sale
of increased milk per cow (US$1= TASSOO) A

.. litre.of milk sold at TAS 300 (US$0.38).
. Alactation loss of TAS 106,050 and 138,240
“‘was observed respectively in treatment 1 and
cont.rol groups. The dlfference between the two
makes the value’ of shonened calvmg to concep-
tlon interval, which i s TAS 32 190 equlvalent to
.TAS 9, 70 (US$ 0. 12) per cow (lactatlon length

Resumptlon of oestrous cyclicity

* First'rise in milk progeésterone concentration
above 1 nmol/L in two consecutive samples col-
lected: within one week occurred 65+8 days after
c¢alVing in treatment 1 cows, while in treatment 2
cows it occurred after 78+9 days. The difference -
'in ddys between the two groups was not signifi-
cantl (p>0.05). Furthermore, 63% of all cov\vs
showed short cycles before establishment of cy- for the treatment £roups was 340 days). .

cles|of‘normal length. These cycles aYeraged - The nur;lber of Calvesalperlpr(:;iucgve life 0(1; a
13+? 5 days.. Lo, ‘cow in each group was calculated to be six, indi-

R catmg a loss of one calf per cow per produclwe
life ini each*group. The value of milk per produc-
._tive life of a cow.was not calculated due to short
duratmn of the study. The overall gain from milk
. mcrease and milk due to shortened days open in
treatment 1-group total was TAS 274 (US$ 0.34)
.per cow.
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Discussion

In this study.-the average 6kg DM of forage
fed to a cow per day was not adequate to meet
maintenance and lactation needs, indicating
underfeeding for most of the time. Depending on
the weight of the cow. adequate values should;be
10-13 kg DM for suchtroughage (NRC.:1988).
Chemical analysis of the feeds showed low quality
of the roughage with:respect to crude protein and
minerals content. The findings concur with those
of Plaizier ef al. (1999); who reported ‘that, most
roughages used on smallholder farms during the
dry season’in Tanzania are low in crude protein
and minerals content.. Moreover rumen
‘degradabllm charactenstlcs obta1ned bV Plalzler
er al. (1999) are very low for the grass ha\ but
hlgh for maize bran. Feed evaluation’ results sug-
gest the need to improve the digestibility of the
dry grass and crop residues (maize stovers and
rice straw) to improve feed intake. However. the

probably a locally compounded concentrate.

" The findings on milk vield increase concur
‘with those of other researchers elsewhere who-ob-
‘served a similar milk increase following molas-
‘sés-lirea block supplementation of dairy cows in
‘the dry season (Msangi, 1995: Srinivas and Gupta.

1997, Plaizier er al.. 1999: Vu et al.. 1999). Re-
‘duced lactatlon vield of control cows was most
11ke1\ 1ndlcat1ve of energy deficiency in these
cows. An 1mprovement in BCS in UMMB fed
Cows i$ ‘in agreement with findings reported by
Long eral’ (1999) “who observed similar improve-
ment in bodv condition fo]lowmg UMMB feed-

underfeeding. Apart from underfeeding. other
stresses acting on the cows in the present study
include managemental and environmental; in-
volving high ambient temperature and humidity
that cause -anoestrus and cessation of the oes-
trous cycle (Roberts. 1986).

Occurrence ‘6f first postpartum oestrous cy-
cles of short duration prior to cv cles of normal
other researchers (Keeling et al.. 1992 Tegegne
et al.. 1993). These cyclés. considered to be due
to-intrauterine infections. are characterised by
premature demise of the first.CL: as a result of
premature release of prostaglandin Faoc (PGF20)
by the uterus. Short'cycles associated with low
level of progesterone concentration‘dre consid-

* ered to be the necessary primer for subsequent

cv cles of normal length (Ramlne/ Godlnez el
al. 1982, 7 .

The interval between calving and f1rst ob-
served oestrus is longer than that reported from

"CP value for the cereal bran in the study was much »-other areas by Garcia.et al. (1990), This shows

‘higher than in conventional (maize) bran alone:
hence what farmers consider as cereal bran is :

; that e1ther f1rst ovulations after calying were not

accompanled byv.overt oestrus,or that farmers

- failed to detect oestrus since cows were tethered

ing. The general decline’ and slow recovery in -
. 1999: Butler. 2000). The interval from calvingto

'body cond1t10n of lactating cows reflected the lack
of stored energy to be moblhsed -at.this critical pe-
riod of the1r reproducm e 11fe suggestmg under
nutrmon T

The 1nter\al bétween cal\ 1ng and utenne ler o-
‘lutlon in cows in this stud\ concurs with that re-
'ported b\ Kanuva (1992) and Gar01a efal ¢ 1990)
Various other studies have reported 1nterva1s be-
tween calving and resumption of ovarian cvelicity
ranging from 18 to 36 days (Kessy er al., 1985:
Morrow. 1986). In the present study that interval
was much longer (63.3+8 dayvs). The late resump-
tion of ovarian cyclicity can be associated with

.L_mdoors Oestrus detection 1s also h1ndered by

the fact that the farmers are e1ther emplov ed
workers or part time crop farmers and therefore
little time is allocated for oestrus detection.
Qestrus detéction rate (55%) was.lower than
71% reported by Kanuya (1992) for other parts .
of Tanzania. Lower oestrus detection rate Is as-
socmted with prob]ems such as. missed oestrus
failure to exhibit overt oestrus, farmer’ sfléno-
rance and delayved detection. Anoestrus was ob-
served at a rate of 81.25%. Association between

“anoestrus with inadequate feeding has been re-

ported in a number of studies (Alejandrino et al..

conception (115.9 to 133.7 days) is within 74 to
134 davs reported by Miettinen (I 990).
Supplementation with UMMB reduced the inter-
val to within 120 days postpartum.
Improvement in reproductive performance
and milk production when the ration was supple-
mented with UMMB may!be explained by the
fact that the ME: CP ratio was most likely bal-
anced in the rations and the subsequent mainte-
nance of ammonia (NH3) conient in the rumen.
This leads to an improved rumen environment
for microorganisms. Ensuring optimal efficiency



of rumen fermentation in ammals given
low-qualltv tropical forages requires an adequate
supply of fermentable ME, rumen degradable pro-
tein (RDP) and minerals (particularly P and S).
Molasses is a good source of minerals and fer-
mentable ME, while urea is one-of the cheapest
sources of RDP. Urea-molasses blocks or licks,
therefore, are a useful supplement (van Houtert
;and Sykes. 1999). Therefore digestibility and. drv
matter intake’of forages and other foodstuffs are

increased (Qrskov. 1999; Preston and Leng, ::..
1987). Energy is dn important nutrient for dairy .
“cattle and its'provision both'before and after partu- .-

rition is essential for improved reproductive per-
formance. Low plane of nutrition is a common
problem during the dry season in the study area.

When coupled with milk production, it can result

.into’delayed resumption of ovarian cyclicity
(Alejandrino e al.. 1999).

Supplementauon with UMMB is cost-effective
if the increase in milk production is higher than
0.6L/d. Providing the blocks to cows during the
dry season on cost recovery basis gave overall
gain of US$ 0.34. Similar results were ‘obtained
by Pla1z1er etal. (1999) and Vuer al. (1999)

N ! b t

Conclusion R

vt

Drv season 1mprovement of reproducme per- - -

formance and milk v1eld of crossbred da1rv cows
on smallholder farms could be cost effectlvelV

ach1eved through supplementatlon with *

,urea—molasses multmutnent blocks
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