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Abstract: The study was conducted to determine the effect replacing dried stinging nettle leaf meal (SNLM)
for concentrate mix on milk yield and composition of lactating does and growth performance of their kids. A
control and three dietary treatments using a concentrate mixture (maize, linseed cake and wheat bran) and
SNLM, in the ratio of 1:0 (control), 2:1(SN33), 1:2(SN66) and 0:1(SN100) were fed to local Arsi-Bale does.
Animals were managed semi-intensively and were allowed to graze on natural pasture for 6h/day; water was
provided twice a day and mineral lick ad libitum. The control group received 300g of concentrate mixture
/day/doe. In SN33, SN66 and SN100, 100g, 200g and 300g (whole) of the concentrate supplement was replaced
by SNLM respectively. Daily milk yield (MY), milk fat, protein, TS, SNF and growth rate of kids’ were measured
every two weeks during 91days of experiment. Compared to control, MY increased (P < 0.05) by 33% at SN66
(1.08kg). However, MY dropped by 30% when concentrate feed was totally replaced by the SNLM, due to
significantly low supplement dry matter intake in this group. The least MY (0.72kg/day) was for control. MY
showed a gradual increase at early, reach peak at mid and declined at late lactation period. Highest MY
(1.34kg/day) was recorded at mid stage (7-9 weeks) of lactation in SN66. On the other hand, no marked
differences were observed in milk fat, TS and SNF contents among experimental diets. But highest (4.27%) milk
protein was recorded (P<0.05) in SN33 indicating that there was no clear relationship between rate of
substitution of concentrate with SNLM and milk composition. Milk fat, milk protein and TS were lower at early
and late lactations but were higher at the mid lactation. Highest weaning weight and growth rate (P<0.05) were
recorded for suckling kids in which their mothers grouped in SN66 and the least were for control. There was a
positive correlation (r = 0.82) between weaning weight of kids and average MY of their respective mothers.
These results indicated that, SNLM can partly replace concentrate mixture in dairy goat ration without
undesirable effect on lactation performance.
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INTRODUCTION superiority was not replicated under village conditions.

In the smallholder farming system of Ethiopia, goats improved management might be a better strategy for
are mainly kept for generating cash income and home increased productivity in goats [2].
consumption. Milk production from goats is important in By improving feeding regime, mainly through
some mixed crop–livestock and pastoral areas to improve supplementation of concentrate mixture, productivity of
kids’ growth, which increases income from sale of animals. indigenous goats could be improved [1, 3]. However
Development interventions so far were mainly focused on concentrate  feeds  of  good  quality  are sold by a few
crossbreeding to improve milk production and growth feed  mills,  are expensive and thus are rarely used by
rates [1]. Despite better performance of crossbreds over small-scale farmers. Moreover in developing countries,
the indigenous breeds under on-station conditions, such such  as  Ethiopia,  grain  is in short supply and expensive

Hence, selection within local breeds combined with
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and there is direct competition for grain with human (prescribed doze by the manufacturers). Goats were
beings. Thus alternate feeds should be assessed which adapted to environment for two weeks and each doe was
could partly fill the gap in the feed supply, decrease treated with 2ml PGF2  /doe intramuscular to synchronize
competition for food between humans and animals, reduce estrous before natural mating. 
feed cost and contribute to self-sufficiency in nutrients
from locally available feed sources. Hence using locally Feed  and  Feeding:  A  concentrate  mix  composed of
available forage legumes and browses as supplements 25% linseed cake, 35 % maize grain and 40% wheat bran
could be an alternative [2]. was  prepared  at  the  feed  processing  unit  of at

Stinging nettle hay is rich in protein (about 25% dry Hawassa  University.  Naturally grown fresh stinging
weight) and has high (more than 75%) IVOMD and it can nettle leaves were collected manually using glove and
be  utilized  as  protein  supplement in animal feed [4, 5]. scissors and dried under a shade. The dried leaves were
For obvious reasons fresh nettle stings animals, but the packed,  transported  and  stored   at   the  experimental
dried plant loses its sting and is valuable animal feed. site  until  needed  for  feeding.  Leaves  were hand
Stinging nettle is also believed to support lactation by crushed and mixed with concentrate at 33.3%, 66.7% and
providing essential nutrients. Stinging nettle haylage 100 % inclusion rate on dry matter basis. Chemical
replaced grass silage in the diet of lactating cows and composition of feed ingredients used in this study is
production level in terms of milk output were maintained presented  in  Table 1. Animals were allowed to free
[6] and stinging nettle also reduces the incidence of browse for about 6 hours a day (from 8:00 AM to 11:00
rumen acidosis [7]. AM in the morning and 2:00 PM to 5:00 PM in the

However limited research works are available afternoon) and had access to water twice a day at mid day
concerning the utilization of stinging nettle as animal feed and in the evening and were provided with mineral lick ad
and the replacement value for concentrate feeds. libitum.
Therefore, this study was designed to evaluate the
replacement value of stinging nettle for concentrate feed Chemical Analysis: Feed samples were ground in a
in the diet of grazing Arsi-Bale lactating goats. hammer mill (Arthur H. Thomas Company, Philadelphia

MATERIALS AND METHODS content of supplement feed samples were determined

The Study Area: This study was conducted at Sheep and using Kjeldahl method and crude protein (CP) was
Goat Research Site of Hawassa University, southern calculated as N × 6.25. Neutral detergent fibre (NDFom)
Ethiopia, located at 7°02’ to 7°03’N and 38°30’ to 38°31’E was analyzed according to [9]. Sulfite and -amylase were
with an altitude of 1650 meter above sea level. Rainfall is not used as reagents in the determination of NDF. Both
bi-modal and ranges between 700 and 1200 mm annually. NDFom and ADFom were reported exclusive of residual
The mean minimum and maximum temperature in the area ash. Acid detergent fiber (ADFom) and acid detergent
was between 13.5°C and 27.6°C, respectively during the lignin (ADL) were analyzed using the procedures
year 2013. described by [10]. 

Experimental Animals and Their Management: The initial Experimental Design: Thirty days after estrus
stock constituted 30 local Arsi-Bale does with initial synchronization a total of 24 pregnant does were selected
average body weight of 21.75 + 3.8kg and two active and were divided in to four groups of six animals and
breeding bucks (2 years old). Animals were purchased randomly assigned to four experimental diets. The
from a local market in southern Ethiopia. During purchase, experimental diets were formulated to have dried stinging
animals were examined for any observable health problem nettle leaves meal (SNLM) as a replacement for
and external abnormality with special emphasis on concentrate supplement as follows:
possible deformities on udder and teats. Upon arrival at
the research site, animals were individually identified with Control = Grazing +300g concentrate
plastic ear tags and injected intramuscular with antibiotics Treatment 1 (SN33) = Grazing+ 200g concentrate+
(Oxytetracyline 10%) to prevent any possible infection 100g SNLM
before purchase and/or during transportation. After a Treatment 2 (SN66) = Grazing + 100g concentrate+
week, all animals were treated with Albendazole against 200g SNLM
internal parasites and Diazinon against external parasites Treatment 3 (SN100) = Grazing + 300g SNLM

PA., U.S.A.) with a 1mm screen. Dry matter (DM) and ash

using methods [8]. Nitrogen (N) content was determined
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Table 1: Chemical composition of feed ingredients used for the formulation of the experimental diets
Linseed cake Maize grain Wheat bran Stinging nettle leaf

DM (%) 89.6 89.3 87.0 88.6
CP (%DM) 32.1 8.4 13.3 26.7
NDFom (%DM) 23.4 9.2 40.8 31.5
ADFom (%DM) 13.2 3.1 12.4 13.3
ADL (%DM) 6.4 0.6 4.1 3.6
Ash (%DM) 5.8 1.6 4.6 22.5
DM= Dry matter, CP= Crude protein, NDFom= Neutral detergent fiber, ADFom= Acid detergent fiber, ADL= Acid detergent lignin

Goats with the same experimental diets were housed Y  = µ + T  + 
in a pen but provided with individual feeders.
Experimental diets were offered twice at midday and in the where:
evening. Y = Individual record on actual daily milk yield, milk

Milk Yield and Composition: Milk yield was measured µ = The overall mean
once per 14 days, between 3 and 13 weeks postpartum. T = The effect of the i  level of stinging nettle leaf meal
Does and kids were kept together day and night. supplement (i=1, 2, 3, 4) 
However, on a day prior to milk sampling the kids were = The residual. 
penned separately overnight for about 12 hours. The next
morning  one  half  of  the  udder was hand milked while Data on milk yield, milk composition, feed intakes and
the other half-udder was suckled by the kid [11]. The growth rate were analyzed according to a completely
weigh-suckling-weigh method was used to estimate milk randomized design with the repeated measures (weeks)
suckled by kids. Milk yield per day was taken to be the using PROC MIXED procedure of SAS [14]. Significance
sum of hand milked and that consumed by the kid between individual means was identified using Fishers
multiplied by two. Milk samples were collected six times Least Significant Difference (LSD) and significance was
on day 21, 35, 49, 63, 77 and 91, during the course of declared at (P < 0.05).
lactation.

Milk composition was determined every two weeks RESULTS AND DISCUSSION
from milk samples collected during each milking time.
Approximately 100ml milk sample was collected from each Chemical Composition of Experimental Diets: Chemical
doe in glass sample bottles and transported to laboratory compositions of the experimental diets are presented in
for analysis. Milk total solid was determined by direct Table 2. The dry matter (DM) content was higher (p<0.05)
forced air oven drying method [12]. Milk protein was in treatment 3 (SN100) but lowest in control diet. Similar
determined by Kjeldahl method, while milk fat was trend was observed for ash content. Highest (p<0.05)
determined by the Gerber method [13]. Solid-not-fat was protein and fiber content (NDFom, ADFom and ADL)
calculated by subtracting fat from total solid values. were shown in SN100 but the lowest was for the control

Growth Rate of Goat Kids: Goat kids were allowed to run experimental diets increased with increasing level of
with their does throughout the experiment period and no stinging nettle leaf replacement for concentrate. This is a
additional feed was provided to the kids. Birth weight of reflection of higher CP and fiber content in the SNLM as
each kid was recorded immediately after delivery. On a compared to the concentrate mixture. 
day prior to sampling day kids were separated from their
does overnight and body weight was measured on the Milk Yield and Supplement Dry Matter Intake: Daily milk
next day before they were allowed to suckle their mothers. yield and supplement dry matter intake (DMI) of lactating
Body weights of kids was recorded from 3 weeks to Arsi-Bale goats supplemented with various proportion of
weaning (91 days postpartum) at the interval of 14 days. SNLM is presented in Table 3. Daily milk yield obtained in
Statistical Analysis: Statistical analyses were performed the current study is comparable with the previous work
using the general linear model (GLM) procedure of the reported by [3] in which 1.13 kg of milk per day was
Statistical Analysis System [14] based on the following obtained from Arsi-Bale goats supplemented with
liner model: concentrate feeds. However the result in the current study

ij i ij

ij

composition, birth weight and weaning weight

i
th

ij

diet. The CP, NDFom and ADFom contents of the
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Table 2: Chemical composition of experimental diets 
Control SN33 SN66 SN100 SEM Prob.

DM (%) 87.5 89.7 91.7 94.6 0.158 <0.0001d c b a

CP (%DM) 16.2 20.4 23.4 26.7 0.389 <0.0001d c b a

NDFom (%DM) 25.2 28.2 30.5 31.5 0.220 <0.0001d c b a

ADFom (%DM) 9.4 10.7 12.5 13.3 0.230 <0.0001d c b a

ADL (%DM) 3.4 3.3 3.5 3.6 0.038 <0.0001b b b a

Ash (%DM) 3.8 10.5 16.6 22.5 0.150 <0.0001d c b a

* Means within a row with different superscript letters differ significantly (p < 0.05).
DM= Dry matter, CP= Crude protein, NDFom= Neutral detergent fiber, ADFom= Acid detergent fiber, ADL= Acid detergent lignin. Control=grazing
+concentrate, SN33= Grazing+ 66.7%concentrate+ 33.3%SNLM, SN66= Grazing + 33.3% concentrate+ 67.7% SNLM, SN100= Grazing + SNLM, SEM=
Standard error of means

Table 3: Supplement dry matter intake, milk yield and milk compositions 
Control SN33 SN66 SN100 SEM P Value

Supplement DMI (g/d/animal) 300.0 300.0 300.0 208.3 0.850 <0.0001*a a a b

Milk yield (kg/Dam/d) 0.7 0.9 1.1 0.9 0.179 <0.0001*c b a b

Fat (%) 5.3 5.2 5.2 5.1 0.6015 0.6979
Protein (%) 3.9 4.3 4.1 3.9 0.3427 0.0002*b a ab b

TS (%) 14.7 14.8 14.6 14.9 1.210 0.8511
SNF (%) 9.4 9.5 9.1 9.7 1.048 0.1959
*Means within a row with different superscripts differ significantly (p < 0.05)
DMI = Dry Matter Intake, TS= Total Solid, SNF= Solid Not Fat
Control=grazing +concentrate, SN33= Grazing + 66.7% concentrate+33.3%SNLM, SN66= Grazing + 33.3% concentrate+67.7% SNLM, SN100= Grazing
+ SNLM

was  higher than that reported by Nurfeta, Bino and reported that production level in terms of milk output were
Abebe [15] in which 0.59 litter of milk per day was maintained when stinging nettles replaced grass silage in
obtained from the same breed of goats supplemented with the diet of lactating cows, in spite of a reduction in feed
Enset (Enset ventricosum) leaf. FARM Africa [16] intake. Similarly a study by Richards et al. [21] on
reported  a  daily milk off-take between 0.25 and 0.5 litters lactating goats indicated that the replacement of
of non-supplemented goats of the same breed, which is concentrates with Leucaena luucocephala and Gliricidia
lower than the current result. Bedhane et al. [17] Also sepium forages decreased daily milk yield due to low
reported average daily milk yield of 0.2 kg for the same organic matter intake (OMI).
breed. These differences could be attributed to the type As two-third of the concentrate was replaced by
of supplement and management used. The highest SNLM,  the  daily  milk  yield  increased  by   33  percent.
(p<0.05) milk yield was obtained in SN66. Lowest daily A  similar  study on Begait and Abergelle goats by
milk yield was recorded in goats where SNLM not Berhane and Eik [2] indicated that a high level of vetch
included in supplemented diet (control). The daily milk hay  supplementation  increased  daily milk yield.
yield increased as the level of inclusion of SNLM However, in the current study when the whole
increased. This could be attributed to higher CP content concentrate was replaced by SNLM, the magnitude of milk
available in the experimental diet containing SNLM than yield increments was dropped to 21 percent due to low
the control [2, 15]. Furthermore SNLM could promote supplement DMI. 
rumen health in animals consuming high levels of readily
fermentable carbohydrate [18]. Milk Composition: The composition of milk fat, protein,

Supplement DMI was higher (p<0.05) for goat groups total solid (TS) and solid not fat (SNF) is presented in
in control, SN33 and SN66. Lower (p<0.05) supplement Table 3. Regardless of the difference in the dietary
DMI was recorded for SN100, in which concentrate totally supplementation, milk protein percentage was not
replaced by SNLM. Milk yield decreased when different among control, SN66 and SN100. However
concentrate was totally replaced by the SNLM although content of protein in SN33 was higher (p<0.05) than that
it was higher than the control group. This might be due to of control and SN100. SN66 showed intermediate value
the decrease in supplement DMI when SNLM was offered between the two boundaries. The protein percentage
as a sole supplement. This result is supported by a study obtained in the current study was higher than those
reported by Humphries and Reynolds [6] in which reported by Nurfeta, Bino and Abebe [15] and lower than
supplementation of dairy cows. The same authors also those reported by Mestawet et al. [3].
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Fig. 1: Effect of lactation stages and supplementation on milk yield (A), milk protein (B) milk fat (C) and TS (D).
Control=grazing +concentrate, SN33= Grazing+ 66.7%concentrate+ 33.3%SNLM, SN66= Grazing + 33.3%
concentrate+ 67.7% SNLM, SN100= Grazing + SNLM

No marked differences were observed in milk fat, TS Reynolds [6] also reported that milk fat and protein
and SNF percentages among experimental goat groups. corrected milk yield were not affected when nettles
The current results are in agreement with previous studies replaced ryegrass silage in the diet of lactating dairy
carried out by Berhane and Eik [2] Min et al. [22]; Khalili cows, despite a numerical reduction in feed intake. 
and Varvikko [20] and Richards et al. [21]. However,
Nurfeta, Bino and Abebe [15] reported contrary to the Effect of Lactation Stage on Milk Yield and
current study. Compositions: Effect of lactation stage on milk yield and

There was no clear trend observed between rate of composition is presented in Figure 1. Milk yield was
substitution of concentrate supplementation and milk highest  (p<0.05)  at  mid  stage  of  lactation compared
composition. This result is in agreement with a previous with  early  and  late stages. But percent protein, fat and
study reported by Khalili and Varvikko [20]. Previous TS were lowest (p<0.05) at mid stage of lactation and the
reports of [2, 15, 22, 23 and 24] also noticed that there vice-versa  at  early  and  late  stage of lactations. This
were no clear relationship between rate of trend is consistent with the studies reported by [3, 25, 26,
supplementation and milk composition. Humphries and 27 and 28].
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Table 5: Correlation coefficient matrix of milk yield and composition 
Milk yield Protein Fat Total solid

Milk yield 1.00
Protein -0.30 1.00*

Fat -0.40* 0.58* 1.00 0.51*
Total solid -0.26* 0.60* 0.51* 1.00
*Significant (p<0.05)

Table 6: Effect of supplementation of lactating Arsi-Bale does on live weight and growth rates of kids
Control SN33 SN66 SN100 SEM P value

Birth weight 2.1 2.5 2.6 2.4 0.40 0.1942
Weaning weight 9.1 10.7 13.0 10.9 0.83 0.0007*c b a b

Growth rate(g/d) 77.7 90.9 115.5 93.8 9.05 <0.0001*c bc a b

*Means within a row with different superscripts differ significantly (p < 0.05).
Control=grazing+ concentrate, SN33= Grazing+66.7% concentrate+33.3%SNLM, SN66= Grazing + 33.3% concentrate+67.7% SNLM, SN100= Grazing
+ SNLM

Mahmoud, El Zubeir and Fadlelmoula [29] also birth than those supplemented with low level of vetch
reported that milk fat, protein and TS of Damascus does hay. The difference with the current study could be
were higher at early and late lactations and were dropped attributed to the differences in goat breeds and type of
in mid lactation period. On the contrary [30] reported that animal management used in each study.
fat content and TS of Borana goat milk showed slight Growth performance of Arsi-Bale goat kids was
increase at early lactation followed by a significant affected by post partum supplementation of lactating
increase at mid lactation and a slight decline at late does with different level of SNLM. Higher (P<0.05)
lactation.  Zahraddeen,  Butswat   and   Mbap  and weaning weight and growth rates observed in SN66
Addass et al. [31, 32] also found that protein and fat followed by SN100 and the lowest were for control. SN33
content of goats milk decreased as the stage of lactation exhibited intermediate value between control and SN33.
increased, however TS was in an increasing trend. Weaning weight and growth rates increased with

Relationship among Milk Yield and Milk Components: SNLM, but slightly decreased in kids which suckled does
The relationship between milk yield and major milk that supplemented with sole SNLM (SN100). Similar
components is presented in Table 5. Milk yield was effects were reported by Abebe and Nurfeta, Bino and
negatively correlated (p<0.05) with milk protein, fat and Abebe and Berhane and Eik [1, 15, 33]. 
TS. Milk protein, fat and TS were positively correlated
among each other. The current result is in agreement with Relationship Between Weaning Weight of Kids and Milk
[3, 25, 26, 27, 28]. However, contrary to the current result Yield of Does: Relationship between weaning weight of
[31, 32] found that among milk components fat and protein kids and milk yield of does is showed in Figure 2. Heavier
had negative relationship with TS. weights and better growth rate of kids observed were

Birth Weight, Weaning Weight and Growth Rate of Goat As it is depicted in Figure 2 there was a positive
Kids: Effect of level of supplementation of SNLM on birth relationship (r = 0.82) between weaning weight of kids and
weight, weaning weight and growth rates of Arsi-Bale average daily milk yield of their respective mothers.
goats is presented in Table 6. There was no observed Weaning weight of kids increased with the level of crude
difference  among  treatment  groups  in  birth  weight. protein content of the experimental diets fed to the does,
This result is contrary to previous work reported by but decreased when the SNLM completely replaced the
Abebe [1] who reported prepartum supplement of Somali concentrate. Supplementary feed increased milk yield and
and their Anglo-Nubian cross does had effect on birth thereby enhancing growth performance of kids. Hence
weight of kids. Similarly [33] reported that vetch hay growth rate of kids was influenced by the milk yield
supplementation to Abergelle and Begait does during produced  by  their respective does. The current result is
pregnancy  had  positive effect on birth weight of kids. in agreement with the results of Olufunke [34] who
The same study stated that pregnant does supplemented reported  kids  growth  performance  of West African
with  high level  vetch  hay had heavier weight kids at Dwarf  goats  was influenced  by  extent  of  milk produced

increasing level of substitution of concentrate with

attributed to higher milk yield of their respective mothers.



Advan. Biol. Res., 10 (3): 191-199, 2016

197

Fig. 2: Relationship between weaning weight of kids and milk yield of does

by their respective does. Similarly [15] also reported that REFERENCES
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