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EFFECTS OF UREA-MOLASSES-MINERAL-BLOCKS (UMMB) ON 
THE GROWTH PERFORMANCE OF GOATS (CAPRA HIRCUS) 
MAINTAINED ON NATURAL PASTURES IN PAPUA NEW GUINEA

Lucy Lapauve and Gariba Danbaro

ABSTRACT

Use of urea molasses mineral blocks (UMMB), as feed supplements for goats to improve produc­
tivity, especially on farms which depend mostly on fibrous feeds of low nutritional quality in Papua 
New Guinea (PNG) is limited. This study was therefore conducted to investigate the growth of 
goats fed on UMMB in terms of their live weight gains (LWG). There were three treatments at 
each site: Treatment I goats were fed on natural pastures alone without UMMB. Treatment II 
goats were given an additional supplement of UMMB containing 5% urea and Treatment III goats 
were given an additional UMMB supplement containing 10% urea. Nine wether goats were ran­
domly assigned to the treatments at each site. The goats grazed the normal pastures during the 
day and were offered the UMMB as licks only during the night (4pm to 8am next morning). LWG 
of the goats were measured over 16wks trial period The treatments had significant effect on LWG 
at both sites (P<0.05). LWG of goats on treatments I, II and III were 0.90±0.50kg, 0.47±0.50kg 
and 4.60±0.50kg respectively at NARI Labu station and -0.2±0.5kg, 2.1±0.5kg and 2.2±0.5kg re­
spectively at Leron farm. LWG of goats in treatments I and II were statistically similar but signifi­
cantly lower than that of goats in treatment III (LSD, P<0.05). However results of the on-farm trial 
showed that goats on treatments II and III had statistically similar LWG which were significantly 
higher than LWG of goats in treatment 1. The better performance of goats on UMMB especially 
on-farm where pastures were nutritionally poorer than those on-station suggest that UMMB tech­
nology could be used to increase growth and productivity of goats especially on commercial 
smallholder and subsistence farms in PNG.

Keywords. Urea molasses mineral blocks (UMMB), goats, Papua New Guinea, growth perform­
ance.

INTRODUCTION

Animal production is an important part of the 
agriculture sector of Papua New Guinea 
(PNG) which contributes to food security and 
livelihoods of people especially in the rural 
areas, where about 85% of the populace live. 
The main ruminant farm animals of PNG are 
cattle, goats and sheep in order of impor­
tance. According to Vincent and Low (2000), 
goat numbers in PNG were 17,000 (double 
that of sheep) as far back as 1992 with more 
than 90% are owned by smallholder farmers. 
Bourke and Harwood, (2009) further stated

that meat goat numbers have increased 
steadily over the past 30 years despite little or 
no government encouragement and that there 
is a potential of milk production from goats.

One important problem of smallholder and 
subsistence goat production in PNG is poor 
nutrition of the animals which affects efficiency 
and productivity of the animals and profitability 
of the enterprise. Goat production especially 
on subsistence and smailholder farms in PNG 
depends mostly on natural pastures with little 
use of supplements and crop residues. How­
ever, natural pastures do not often provide
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sufficient nutrients to meet the nutritional re­
quirements of these animals. During the rainy 
season these pastures are lush green with high 
moisture but low dry matter content and mature 
rapidly; but in the dry season these pastures 
tend to have high fibre content and are often 
deficient in nitrogen, energy and vitamins 
(Leng, 1983; Bheekhee, 2010). Thus the avail­
ability or quantity and balance of nutrients in 
goat feeds is often poor and this leads to poor 
growth and long term negative effects on 
health, fertility and productivity. To improve pro­
duction in such systems, the efficiency of utili­
zation of the available feed resources can be 
optimized by using supplements such as urea- 
molasses-mineral blocks (UMMB), that can pro­
vide the deficient nutrients and stimulate activity 
of rumen microflora.

UMMB are licking blocks, specifically for rumi­
nants, which can be formulated to contain urea, 
molasses, vitamins, minerals and other nutri­
ents. Feeding of the blocks can be a conven­
ient and affordable method of providing a range 
of nutrients which may be deficient in the basal 
diet of forages but required by both the rumen 
microbes and the animal. The blocks are con­
venient for packaging, storage, and transport 
and easy to feed to ruminants (FAQ, 2004) 
The ingredients can be chosen to provide a 
wide range of nutrients to cover all potential 
deficiencies in an area or region For example, 
in the wet tropical regions where minerals are 
often deficient in cut and carry grass or crop 
residue feeding systems (FAO, 2004). UMMB 
licks can improve the utilization of low quality 
roughages by satisfying the requirement of the 
rumen microorganisms for nitrogen (present in 
the urea as a non-protein nitrogen, NPN) and 
energy (present in the molasses), creating a 
better environment for the fermentation of fi­
brous materia! and increasing production of 
microbial protein and volatile fatty acids 
(Makkar, 2002; Singh and Singh, 2003 Misra, ef 
a/., 2006; Bheekhee, 2010; Khanum et al., 
2010).

As mentioned previously, most subsistence and 
smallholder goat farmers in PNG feed their ani­
mals on natural pastures and no supplements 
are usually provided. Even though supplements 
such as UMMB can be used to improve nutri­
tion, most small scale livestock farmers in PNG 
are probably not aware of it and do not use this 
technology on their farms to achieve greater 
productivity. Furthermore the use of local ingre­
dients to formulate UMMB in the PNG context 
will help to secure goat production enterprises

sustainably in the long term.

The objective of this study was therefore to 
evaluate the growth performance of goats 
which were fed UMMB on the station and on- 
farm in terms of live weight gains in PNG. On 
station trials usually provide nearly ideal condi­
tions where many extraneous factors which 
could possibly influence results of trials can be 
controlled so that the effects of treatments 
could be better observed. On the other hand, 
on-farm trials have the advantage that the 
farmer is closely involved in the design and 
execution of the experiment therefore, the 
farmer’s views and conditions are accommo­
dated in the trial. This makes it easier for the 
farmer to better understand the problem being 
tackled and the solution being proposed 
thereby facilitating adoption, if the results 
prove to be positive. However one important 
disadvantage of on-farm trials is that certain 
factors which could affect the results are often 
more difficult to control compared to an on- 
station trial. It is hoped that this study will con­
tribute to understanding how UMMB technol­
ogy can be used to the benefit of commercial 
smallholder and subsistence goat farmers in 
PNG

MATERIALS AND METHOD 

Site of experiments

Two trials were conducted, one on-station and
the other on-farm using two types of UMMB at 
both sites. The on-station trial was conducted 
at the livestock research station of the National 
Agricultural Research Institute (NARI) at Labu, 
from April to July in 2013. Labu is located 
about 12 km from Lae city on the Wau-Buloio 
road (Lat. 6° 40’ 27” S, Long. 146° 54’ 33” E). 
The climate at Labu is typically warm and wet 
with an average temperature of 32°C. The 
main pasture species on the station were para 
grass (Bachiaria mutica) and koronivia grass 
(Brachiaria humidicola) Goats were usually 
allowed to graze the pastures from morning till 
afternoon after which they were returned to an 
open shed in the night. In addition to the pas­
tures goats were also given cut forages of ele­
phant grass (Pennisetum purpureum).

The on-farm trial was carried out at Leron 
farms from June to September in 2013. Leron 
farms is in the Markham valley (Lat. 6° 
43’0.01”, Long. 147°1’1.19”), approximately 
70km from Lae city on the Highlands highway 
and the farm was under smallholder commer-

Papua New Gunea Journal of AgicOfeie, Forestry and Fisheries November 2014 Vol 55 pp 31.37



33

dal type of management. The climate at 
Leron is tropical humid with an average rain­
fall range of 162-426mm and average tem­
perature of 28°C. The main pasture species 
on the farm were Imperata cylindrica and Leu- 
caena sp. Goats usually graze the natural 
pastures and forages whenever the farmer 
allowed them out for grazing. No cut-and- 
carry forages were provided to goats.

Goats at both sites were fed on cultivated and 
natural pastures and there was no routine 
feeding of supplements.

Treatments and animals

There were two treatments and one control at 
each site. The first treatment (Treatment I) 
consisted of goats which were fed only the 
normal basal diet without UMMB. This basal 
diet consisted solely of natural pastures and 
forages which were grazed by goats at the 
trial site. The second treatment (Treatment II) 
consisted of goats which were fed a UMMB 
supplement containing 5% urea, in addition to 
the basal diet and the third treatment

(Treatment III) consisted of goats which were 
fed UMMB supplement containing 10% urea. 
Each of the three treatments was replicated 
three times and each replicate consisted of one 
goat. Therefore nine goats were used at each 
site giving a total of 18 goats for both sites. All 
goats selected for this study were young wether 
male goats. The goats were nearly of the same 
age and were randomly allocated to the treat­
ments. At the start of the trial, average age 
(wks) of goats on treatments I, II and III were 
19.5 ± 0.5, 19.7 ± 0.5 and 19.6 ± 0.5 respec­
tively at NARI Labu station and 16.3 ± 0.5, 17.0 
±0.5 and 16.7 ± 0.5 respectively at Leron farm.

All goats were drenched with 5ml of Panacur 25 
against internal parasites before the trial 
started. All goats at each site grazed on the 
pastures together during the day. However after 
about 4pm all goats were herded into the shed 
at the site and goats belonging to different 
treatments were kept in different pens over­
night. Goats on treatments II and III were then 
provided with UMMB and they had free access 
to the UMMB lick overnight. The UMMB block 
was provided in a wooden container which al-

Table 1: Composition of experimental urea molasses mineral blocks (UMMB) for goats
Ingredient Content (%) in Treatment II Content (%) in Treatment HI

Molasses 40 40
Quicklime 10 10
Salt (sodium chloride) 5 5
Soya bean meal 
(SBM)

10 10

Bone meal 5 5
Rice bran 25 20
Urea 5 10

Table 2: Proximate composition of UMMB

Nutrients
Ash

%
Moisture

%
DM
%

CP
%

CF
% Ca %

Fe
mg/kg

Mg
% P%

Na
%

Content in Treatment II 21.6 19.2 80.8 21.3 0.62 8.49 714 0.39 0.69 1.8

Content in Treatment III 21.6 20.3 79.7 35 3.23 4.97 472 0.33 0.59
2.3
9

Legend: DM = Dry Matter, CP = Crude Protein, CF = Crude Fat, Fe = Iron, Ca = Calcium Mg = Magnesium. 
P = Phosphorus, Na = Sodium
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lowed free licking but prevented biting of the 
blocks by the animals. Water was freely avail­
able to all goats at all times during the trial.

UMMB composition and analysis

A standard UMMB lick block was prepared for 
feeding goats on treatments II and III at both 
trial sites. The proportions of ingredients which 
were used to prepare UMMB are shown in Ta­
ble 1. UMMB used for treatments II and III dif­
fered only in their content of rice bran and urea.

Figur? 1. Weekly liveveiglit of expeiiineiitul gouts at 
NARILabu
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Proximate analysis of UMMB was performed at 
the PNG University of Technology Analytical 
Services Laboratory (UASL) in Lae, Morobe 
Province according to the procedures of the 
Association of Official Analytical Chemists 
(AOAC, 1990). Results of the analyses are 
shown in Table 2. Treatment III UMMB had 
higher content of crude protein, crude fibre and 
sodium but lower amounts of calcium, iron, 
magnesium and potassium compared to treat­
ment II UMMB.

Figure 2. Weekly live weight of expeiiineutul gouts at 
Leroufann
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Preparation of UMMB Table 3: Average weight gains (kg) of goats 
on different treatments.

To make the UMMB, all ingredients sufficient to 
make a 1kg UMMB were weighed using a scale 
balance. Next, urea was added to molasses in 
an iron pan and stirred with a wooden stick for 
several minutes to mix the two ingredients thor­
oughly. Then, in another container, quicklime 
was mixed with salt and similarly stirred thor­
oughly. The contents of the two containers 
were then mixed with each other and finally the 
rest of the ingredients (soya bean meal, bone 
meal and rice bran) were added one after the 
other to the mixture while stirring with a stick. 
The uniform semi-solid mixture produced was 
then poured into a rectangular wooden frame 
lined with a polythene sheet and pressed by 
hand for 20-30 seconds. The UMMB was left 
for 3 days to dry after which the wooden frame

T reatment N NARI
Labu site

Leron farms 
site

Treatment I (control 
group)

3 0.90 ±0.55 -0,2±0.&

Treatment II (5% 
urea UMMB)

3 0.47 ±0.5a TitalF”

Treatment Mi (10% 
urea UMMB)

3 “4^60±a5r” ""2.2±Ö‘5*~"

Note: Numbers with the same alphabet suffix within a col­
umn are not significantly different (P = 0.05

The farmer’s daily routines and activities con­
tinued as usual and UMMB was given as an 
additional supplement to goats on treatments II 
and III. A technical assistant was similarly 
trained to manage the experimental goats and 
collect data at NARI Labu. Furthermore the first

was carefully removed to leave a half:dfied but author made weekly Visits' to both'sites to
intact UMMB on the polythene sheet. The 
UMMB was kept in a shed at room temperature 
for another 3 days to air-dry and also harden 
enough for handling, transporting and feeding 
to the goats.

Data collection and analysis

The trials at both sites were conducted for six­
teen weeks after an adaptation period of 2 
weeks. At Leron farm the farmer was given 
training on feeding of goats with UMMB, data 
recording and overall management of goats 
during the first two weeks adaptation period.

monitor the trial, replenish stocks of UMMB, 
measure body weights and check on the gen­
eral health and management of the animals. 
Weekly live weight of goats was measured at 
both sites. Weight gain of goats was calculated 
as the difference between live weight in the 
first and last weeks of the trial. Data on weight 
gains of the goats were subjected to single 
factor analysis of variance (ANOVA, Steele 
and Torrie, 1980). Where the results of ANOVA 
indicated significant difference among treat­
ment means, then mean separation was car­
ried out using the least significant difference 
test (LSD, P=0.05).
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RESULTS AND DISCUSSION

Live weight changes of goats fed UMMB.

Trends in weekly live weight of the goats at 
NARI and Leron farm are shown in Figures 1 
and 2 respectively and average live weight 
change of goats at both sites are shown in 
Table 2.The results shown in Figures 2 and 
3 and Table 3 suggest that goats fed on 
UMMB supplement containing 10% urea 
gained significantly more weight than goats 
fed on natural pastures alone throughout the 
trial period at both sites. Results of the on- 
station trial at NARI Labu show that goats on 
treatment II (UMMB containing 5% urea) had 
statistically similar weight changes as goats 
on pastures alone (Treatment I). On the con­
trary, however, goats fed on UMMB supple­
ment containing 5% urea gained significantly 
more weight than goats fed on natural pas­
tures alone during the on-farm trial at Leron 
farm where the nutritional challenge to goats 
was more severe. Pastures on the farm were 
mostly Imperata cyiindrica which is, nutrition­
ally, a low quality grass with low digestibility 
and high lignification (Holmes et al., 1980) 
compared with pasture species on-station. 
During the trial period pastures on the farm 
were mature and partially dry but goats on the 
farm were not given additional cut and carry 
forages as was done during the on-station trial 
at NARI. As mentioned earlier, the usual prac­
tice of most small scale goat farmers in PNG 
is that they do not offer additional forages to 
their animals apart from the pastures. It is 
therefore not surprising that goats on pastures 
alone (Treatment I) on the farm actually lost 
weight during the trial period (see Table 2) 
and that UMMB supplement containing 5% 
urea made a significant impact on weight gain 
of goats. Poor performance of goats which are 
fed fibrous feeds without supplementation is 
often attributed to low efficiency of utilization 
of the feeds due to low contents of nitrogen, 
energy, minerals, vitamins and other charac­
teristics that restrict intake and digestibility 
such as high crude fiber and lignin content 
(Smith, 2002).

The relatively better weight gains of goats 
which were fed with UMMB containing 10% 
urea in this study, is in agreement with the 
findings of Saddul et at (1999), Makkar, 
(2002); Singh and Singh, (2003); Misra, et at., 
(2006); and Khanum et al., (2010) all of whom 
found that UMMB supplementation of rumi­
nants improved weight gain as well as feed 
intake and body condition. Better performance

of ruminants supplemented with UMMB, espe­
cially when quality of fodder is poor is often 
attributed to a more balanced supply of nutri­
ents to the animals. UMMB provides other nu­
trients that are low in natural pastures and for­
ages such as fermentable nitrogen, energy and 
minerals that are necessary for optimum micro­
bial growth in the rumen. Under poor pasture 
conditions UMMB provides the much needed 
nitrogen in the form of NPN, fermentable carbo­
hydrate in the form of molasses as well as cer­
tain minerals and an optimum pH in the rumen 
which allows cellulolytic bacteria in the rumen 
to flourish and increase rate of passage of di- 
gesta through the rumen. This may lead to 
goats eating more forages and increasing their 
live weights accordingly (Costello, 2005; Tiwari 
et al, 2008).

Farmer’s perception

The participating farmer at Leron farm reported 
that goats consumed more forages when sup­
plemented with UMMB and maintained good 
health. The farmer readily accepted the prac­
tice of using UMMB supplementation and is 
willing to continue in future, if these were avail­
able in the local market. The farmer further ob­
served that the benefits of UMMB feeding were 
not visible immediately. It took at least two to 
three weeks and regular licking of the UMMB 
by the goats for the effects of UMMB to be ob­
served visually. For effective utilization of 
UMMB, it is essential that UMMB must be 
placed in a location that is accessible to the 
animals so that they could easily lick the blocks 
as and when necessary Under smallholder 
condition, however, this was not easy to 
achieve because of many reasons including 
goat shed design and management practices. 
In this study, goats were kept in separate pens 
in the shed in a limited area where they had 
access to the blocks.

CONCLUSION

The results of this study strongly suggests that 
UMMB containing 10% urea could make a sig­
nificant impact on the live weight gains and 
therefore productivity, of goats on smallholder 
farms in PNG where pastures and forages are 
unimproved and usually of poor nutritional 
value. The UMMB could be fed to goats during 
dry seasons when good quality forages are 
mostly unavailable and during critical periods 
like just before the mating period, during late 
pregnancy and during the lactation period to 
increase fertility, milk production and kid sur­
vival.
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