Effect of Different Protein and Energy Levels in Concentrate Diets on
Nutrient Intake and Milk Yield of Saanen x Etawah Grade Goats

Supriyati, Krisnan R, Budiarsana IGM, Praharani L

Indonesian Research Institute for Animal Production, PO Box 221, Bogor 16002
E-mail: skompiang@yahoo.co.id

(received 11-05-2016; revised 24-05-2016; accepted 21-06-2016)

ABSTRAK

Supriyati, Krisnan R, Budiarsana IGM, Praharani L. 2016. Pengaruh dari perbedaan tingkatan protein dan energi pakan
konsentrat terhadap asupan nutrisi dan produksi susu pada kambing Saanen x Etawah silangan. JITV 21(2): 88-95.
DOI: http://dx.doi.org/10.14334/jitv.v21i2.1356

Kambing perah turut berkontribusi pada ketahanan pangan dan nutrisi. Akan tetapi, informasi terkait konsumsi nutrisi dan
produksi susu (termasuk komposisinya) kambing persilangan Saanen x Etawah (SAPERA) masih terbatas. Penelitian ini
bertujuan untuk mengevaluasi asupan nutrisi, produksi susu dan komposisi kandungan nutrisi kambing SAPERA yang sedang
menyusui yang diberi pakan dengan tingkat energi dan protein konsentrat yang berbeda. Tiga puluh kambing SAPERA
multipara dianalisis menggunakan rancangan acak kelompok dengan tiga perlakuan (R1, R2, dan R3) dan 10 pengulangan
selama 12 minggu laktasi. Pakan konsentrat yang diformulasikan mengandung 18% PK dan 72% TDN (R1), 17% PK dan 75%
TDN (R2), dan 16% PK dan 78% TDN (R3). Domba betina dipelihara dalam kandang individu dan diberikan pakan basal
(cacahan rumput raja segar secara ad libitum sebanyak 500 g dari campuran pakan hijauan) dan 1 kg konsentrat perlakuan. Hasil
penelitian menunjukkan bahwa perlakuan (R1, R2, dan R3) memiliki pengaruh nyata (P<0.05) terhadap asupan PK, PT, Ca, P
dan FCR tetapi tidak berpengaruh nyata (P>0.05) terhadap asupan BK dan TDN. Perbedaan yang tidak nyata ditemukan pada
produksi dan komposisi susu antar perlakuan. Berdasarkan hasil penelitian, dapat disimpulkan bahwa pakan terbaik untuk
kambing SAPERA menyusui adalah campuran dari rumput cacah, campuram hijauan dan konsentrat (16% PK dan 78% TDN)
dengan 160g/kg PK dan 750 g/kg TDN dari total BK yang memproduksi susu sebanyak 1.55 kg/hari dengan kandungan 90
g/hari lemak, 43 g/hari protein dan 75 g/hari laktosa.

Kata Kunci: Energi, Protein, Kambing Persilangan Saanen X Etawah, Laktasi, Produksi Susu

ABSTRACT

Supriyati, Krisnan R, Budiarsana IGM, Praharani L. 2016. Effect of different protein and energy levels in concentrate diets on
nutrient  intake and milk yield of Saanen x  Etawah  Grade goats. JITV  21(2):  88-95.
DOI: http://dx.doi.org/10.14334/jitv.v21i2.1356

Dairy goat contributes to food and nutrition security. However, information on nutrient consumption and milk yield, as well
as milk composition of Saanen x Etawah (SAPERA) grade goat is limited. This experiment was done to evaluated nutrient
intake, milk yield and its composition of lactating SAPERA goats fed with different levels of dietary energy and protein in
concentrate diet. Thirty multiparous SAPERA goats were used in a randomized block design with three treatments (R1, R2 and
R3) and ten replications for 12 weeks of lactation. The concentrate diets were formulated to contain: 18% CP and 72% TDN
(R1), 17% CP and 75% TDN (R2), 16% CP and 78% TDN (R3). Those does were penned individually, and fed by basal diet
(fresh chopped King Grass ad libitum, 500 g of fresh mixed forages) and 1 kg of experimental concentrate. Results showed that
the treatments had significant (P<0.05) effects on CP, DIP, Ca, P intakes and FCR but had no significant (P>0.05) effects on DM
and TDN intake. No significant differences were found in milk yield and milk composition between treatments. In conclusion,
this trial suggested that the best feed for lactating SAPERA goats was the mixture of chopped grasses, mixed forages and
concentrate diets (16% CP and 78% TDN) with 160 g/kg CP and 750 g/kg TDN of the total DM, produced a milk of 1.55 kg/d
with 90 g/day of milk fat, 43 g/day of milk protein and 75 g/day of milk lactose.

Key Words: Energy, Protein, Saanen X Etawah Grade Goat, Lactation, Milk Yield

INTRODUCTION Institute for Animal Production to improve quality and

quantity of goat milk yield. This Saanen breed often

Population of goat in Indonesia was around 18.88  produced triplets (Mellado et al. 2011) and higher milk
million heads in 2015 (DGLAH 2015) used for milk  yield compared to Etawah Grade (Praharani 2014) and
and meat production. This Saanen breed was introduced ~ Angora goats (Anwar et al. 2015). Therefore, Saanen
in to breeding program of the Indonesian Research  genetics were used to produce a new goat breed with
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higher milk yield and adapted well to Indonesian
environmental conditions. Saanen goats were crossed
with Etawah goats to produce crossbred Saanen and
Etawah grade goats, named as SAPERA.

Information on feed intake and nutrient utilization
of these SAPERA goats under traditional or intensive
production systems are infrequent in Indonesia. Goat
feeding involves combining various feedstuffs into an
acceptable and palatable ration to meet nutrient
requirements. These requirements vary depending on
the stage of growth, gestation and lactation. The
considered nutrients in diet formulation are energy,
protein, minerals, vitamins and water. The balance of
nutrients will determine performance of a dairy goat.
Lactating doe requires high level of energy, protein, and
water for milk yield. Basal diets of dairy goats were
often supplemented with concentrate to meet their
requirements.

Nutritional requirements of energy and protein of
goats have been reported and reviewed by some
previous researchers. Krishnamoorthy & Moran (2011)
reviewed that the nutritional requirement of goats in the
tropic could refer to as recommended by the Nutrient
Requirement Council (NRC). Energy required by
female Etawah grade goat was 1.1 times NRC
(Supriyati et al. 2014a) and for female Anglo Nubian
goat was 1.2 times NRC (Supriyati et al. 2014b).
Martinez-Marin et al. (2011) reported that intake of
metabolism energy (ME) was 5.4% greater than that
recommended by the NRC for young female Murciano-
Granadina dairy goats. Park et al. (2010) suggested that
minimum dietary level of protein and energy was 15%
CP and 60% TDN in mid lactation for Saanen dairy
goats.

This study was aimed to evaluate effect of different
level protein and energy in concentrate diets on nutrient
intake, milk yield and milk composition of SAPERA
goats during the first 12 weeks lactation.

Table 1 Chemical composition of feed on DM basic

MATERIALS AND METHODS
Animal and feeding trial

Thirty multiparous of SAPERA goats, around 3-4
years with an average body weight of 40.75+3.35 kg,
were used in this trial. Animals were grouped into three
concentrate diets treatments. Those concentrate diets
were formulated at different crude protein (CP) and
total digestible nutrients (TDN) levels, i.e. R1 = 18%CP
and 72%TDN, R2 = 17% CP and 75%TDN and R3 =
16%CP and 78%TDN on dry matter (DM) basis.
Animals were offered chopped fresh King grass ad
libitum, 500 g of fresh mixed forages and 1 kg of
concentrate diet as feed during the first 12 weeks of the
lactation period. Table 1 shows the chemical
composition of feed. The experimental design applied
was completely randomized in three treatments and ten
replications. Each animal was housed in individual
cage. Those cages had metal wire galvanized floors and
attached to each cage was a secured woody container
for feed. Water was provided through a nipple in each
cage. Feed intakes were measured daily.

Parameters observed were nutrient intake of DM,
CP, digestible intake protein (DIP), TDN, neutral
detergent fiber (NDF), acid detergent fiber (ADF),
calcium (Ca) and phosphorus (P). DM, CP, NDF, ADF,
Ca and P contents of the grass, mixed forage and
concentrate diets were analyzed according to the AOAC
method (AOAC 2012) modified in ours laboratory.
Gross energy values were determined by bomb
calorimeter (Adiabatic Bomb, Parr Instrument Co), and
these values were used for TDN calculation as
described by NRC (1981). Percentage of total digestible
of nutrient (TDN) = Kcal/kg metabolism of energy
(ME) divided by 0.0361, where ME is equal with 0.62
Kcal/kg of Gross Energy (NRC 1981) and 0.0361 is the
conversion factor of ME to TDN as described by
Langston University’s ME calculator.

Concentrate diets

Variables (%) Grass Mixed forages

R1 R2 R3
18% CP, 72% TDN (17% CP, 75%TDN (16%CP, 78%TDN)
Crude protein 9.09 20.56 18.23 17.32 16.32
Total digestible nutrient 67.20 74.44 72.13 74.96 77.48
Neutral detergent fiber 63.65 56.24 41.32 39.56 38.66
Acid detergent fiber 48.27 50.71 21.40 22.37 21.58
Calcium 0.34 1.39 1.02 1.19 1.13
Phosphorus 0.29 0.16 0.94 0.96 0.88
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At the end of the experiment, digestible intake
protein (DIP) was measured using total collection
technique in metabolism cages. Four animals of each
treatment from similar experimental goats were pleaced
in individual metabolism cages. These animals were
allowed ten days to adjust to the feed, followed by
seven days collection. Feed intake, refusals and fecal
output were recorded and kept, and a sub sample of
each (10% of daily output in case of feces) was retained
for analysis. Samples were then dried, grounded, and
analyzed for protein.

Digestibility of protein intake (DIP) was calculated
as follows:

Protein intake — Protein in feces  x 100

DIP (%) =
Protein intake

Milk yield and samples

Goats were milked by hand in the morning and
evening. Individual morning and evening milk yields
were recorded daily for each goat. The 4% fat corrected
milk (FCM) for each goat was calculated from milk
yield and percentage of milk fat using the formula as
given by Gaines 1928) i.e. 4% FCM = (0.4 x g milk
yield) + (0.15 x g milk yield x % fat). FCR value during
lactation was determined as the amount of DM intake
required to produce 1 kg 4% FCM vyield.

Milk samples from the consecutive evening and
morning milkings were collected from each goat on day
seven of each at the first week of lactation.

Approximately 30 ml of milk from each goat were
composited and stored at +4°C until subsequent
analysis for milk composition. Milk compositions of
fat, protein, lactose, solids non-fat (SNF), total solids
(TS) and specific gravity were analyzed using a Lacto-
Scan Milk Analyzer.

Statistical analysis

Data of feed intake, milk yield and milk quality of
goats were subjected for analysis of variance using
General Linear Model (GLM) procedure of SAS (SAS
2002). If there was a significant difference between
treatments, the difference then was compared using
Duncan’s Multiple Range Test at a significance level of
P<0.05.

RESULTS AND DISCUSSION
Nutrient intake

Table 2 shows feed (grass, concentrate, forages, and
total DM), CP, TDN, NDF, ADF, Ca and P intakes
during lactation. The feed (grass, concentrate, mixed
forages and total DM) intakes were not significantly
different (P>0.05) among the treatments. However,
there was a significant difference in CP, DIP, Ca and P
intakes between treatments (P<0.05) but no effect on
TDN, NDF, ADF and ratio of roughage to concentrate
intakes during lactation period.

Table 2. Average daily nutrient intake of goats fed different levels of protein and energy during lactation

Concentrate diets

Parameter (g) R1 R2 R3 SEM P value
(18%CP, 72%TDN) (17%CP, 75%TDN) (16%CP, 78%TDN)
Grass 420 444 433 37.89 0.340
Concentrate 824 845 768 11.04 0.316
Forage 153 153 153 - -
Total dry matter 1377 1442 1354 110 0.177
Ratio roughage to concentrate 0.71 0.71 0.79 0.12 0.290
Crude protein 2362 2372 216° 19.56 0.052
Digestible intake protein 1742 1722 157° 14.38 0.040
Total digestible nutrient 982 1043 1011 84.26 0.304
Neutral detergent fiber 713 725 686 46.51 0.211
Acid detergent fiber 452 477 452 27.20 0.096
Calcium 11.75° 13.592 12.26° 1.25 <0.0001
Phosphorous 8.10° 8.26° 9.552 0.83 <0.0001

2 \/alues in the same row having different letters show significant (P<0.05) difference
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Average total daily DM and TDN intakes were not
significant (P>0.05) among those three treatments
during the first 12 weeks lactation. In this trial, the does
were separated with the Kkids, therefore, nutrient
requirement of goats during lactation considered similar
to the values recommended by (NRC 2007) for single
kid. Furthermore, results of this trial showed that
average litter size of goats was 1.4 (data was not shown
in the Table). The mean daily total DM and TDN
intakes in this trial were less (0.84 times) and similar
(0.98 times) to the NRC requirement. According to
NRC (2007), daily requirement of DM and TDN for
early lactation of a single kid dairy goat at 40 kg of BW
and -21 g ADG was 1.67 kg and 1.03 kg, respectively.
Kearl (1982) recommended requirement of DM and
TDN intakes for the first 10 weeks of lactating goats at
40 kg of BW were 1.90 and 1.05 kg, respectively. From
the above results, only the TDN requirement of
lactation goats in this trial was closed to Kearl’s and
NRC’s recommendations.

In this trial, different level of protein and energy did
not affect DM intake during lactation period. A similar
result was reported by Goetsch et al. (2001) that
increase energy level had no effect on DM intake of
lactating Alpine dairy goats. However, our findings
were in contrary from those reported by Rufino et al.
(2012), that supplementation of concentrate as sources
of protein and energy up to 1.5% BW under grass-
pasture increased DM and nutrients intake of goats.
Furthermore, Teh et al. (1994) reported that high
yielding goats required great amounts of energy during
early lactation.

Moreover, different levels of protein and energy in
the concentrate diets significantly influenced (P<0.05)
the mean daily CP intakes of feed during the lactation
period (Table 2). CP intake was higher than Kearl’s
recommendation Kearl (1982) and NRC requirement
(NRC 2007). Requirement of total protein for lactating
goats at 40 kg of BW and -20g ADG were 160 g (Kearl
1982) and 89 g UIP 40% and 80 g DIP (NRC 2007) for
single kid, respectively. Intakes of Ca and P in this trial
were higher than Kearl’s recommendation (Kearl 1982)
and NRC requirements (NRC 2007). Requirement of Ca
and P for lactating goats at 40 kg of BW and -20 g
ADG were 5 g and 3.5 g (Kearl 1982), and 5.9 g and
3.9 g for single kid (NRC 2007), respectively.

The main daily intakes of NDF and ADF in this trial
were not significant (P>0.05) but the main daily intake
of ADF were significantly (P<0.05) different among
those concentrate diets. NDF percentages in total DM
intakes were 51.78, 50.23, and 50.66% for R1, R2, and
R3, respectively. Meanwhile, ADF contents were 32.82,
33.07, and 33.38% for R1, R2, and R3, respectively.
NDF and ADF contents of feed intakes were higher
than NRC recommendation. The 18 to 20% ADF or
41% NDF was nutritionally adequate for high

producing lactating dairy goats (Lu et al. 2008; Mirzaei-
Aghsaghali & Maheri-Sis 2011). Moreover, the ratio of
roughage to concentrate intakes in this trial was in
range as recommended, except for R3 diets which was
slightly higher than their recommendations (40 : 60%).
Minimum recommended dairy NDF and ADF were 25
to 28% and 19 to 21%, respectively, with at least 75%
of this NDF from forages rather than concentrate.
Lower dietary fiber level could depress milk fat
percentage and increase fat storage in the body of the
doe during lactation.

In this trial, different levels of protein and energy in
the concentrate diets had no influence (P>0.05) to the
ratio of roughage to concentrate intakes during
lactation. Intake of concentrates was in the range of 58-
61% of total DM intake. These ratios of roughage to
concentrate intakes were in the normal range of the feed
intakes, except for the R3 diets which was slightly
higher than recommended. Those concentrate diets
should make up 50-60% of the diets.

From the above results, average TDN intake was
adequate to meet the requirement (Kearl 1982; NRC
2007). CP, DIP, NDF, ADF, Ca, and P intakes were
higher than the nutrient requirement of lactation goats
as recommended by International Feeding System
(Kearl 1982; NRC 2007).

Milk yield

Table 3 summarizes effect of different levels of
protein and energy in concentrate diets on average daily
milk yield at different weeks of lactation, 4% FCM
yields, total milk yields for 12 weeks production, FCR,
milk constituents and milk composition yields. During
milk yield period, different level of protein and energy
in concentrate diets, where the three treatments
containing 17.14% CP and 71.31% TDN (R1), 16.44%
CP and 72.33% TDN (R2), 15.95% CP and 74.67%
TDN (R3) of total feeds, did not affect (P>0.05) the
average weekly milk yields and the total 12 weeks milk
yields.

These results were similar to the result of previous
researchers (Bava et al. 2001; Goetsch et al. 2001;
Zambom et al. 2012) showing that milk yield was not
affected by different level of protein and energy intakes.
Bava et al. (2001) reported that milk yield was similar
for silage-based control diet and non-forage diet (high
CP content) of dairy goats. Goetsch et al. (2001)
reported that milk yield in the first 12 weeks of
subsequent lactation were not affected by dietary
treatment of different level of energy and concentrate or
parity of Alpine dairy goats. Zambom et al. (2012)
evaluated milk yield of Saanen goats fed diets with
soybean hulls replacing ground corn (0, 50, and 100%
replacement) in early lactation and the results showed
that milk yield was not affected by three different
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Table 3. Milk yield, milk composition and milk constituent yields of goats fed different levels of protein and energy

Concentrate diets

Variables R1 R2 R3 SEM P value
(18%CP, 72%TDN) (17%CP, 75%TDN) (16%CP, 78%TDN)
Average daily milk yield
at 1-4th weeks, mi/d 1720 1560 1649 243 0.483
at 4-8th weeks, ml/d 1441 1294 1611 265 0.130
At 8-12"" weeks, ml/d 1166 1010 1245 227 0.189
At 1-12" weeks, ml/d 1442 1288 1502 222 0.225
At 1-12™ weeks, g/d 1482 1324 1545 228 0.222
Total milk yield 12 weeks, | 121 108 125 19 0.230
Total milk yield 12 weeks, kg 125 111 130 19 0.222
Avg. Daily 4% FCM vyield, g/d 595 531 620 92 0.223
Feed conversion ratio* 0.96® 1.132 0.94° 0.16 0.068
Milk composition, %
Fat 5.58 5.82 6.00 0.42 0.312
Protein 2.83 2.82 2.87 0.69 0.556
Lactose 4.78 5.15 4.99 0.38 0.341
Specific gravity 1.028 1.028 1.029 <0.001 0.556
Solid non-fat 8.70 8.86 8.47 0.31 0.180
Total solids? 14.28 14.69 14.47 0.52 0.489
Milk constituent yields, g
Fat 80.71 75.29 90.33 13.13 0.147
Protein 40.71 36.43 43.00 6.26 0.185
Lactose 69.14 66.57 75.17 11.16 0.390
Solid non-fat 126 114 128 19.16 0.413
Total solids? 207 190 218 32.38 0.308

Feed conversion ratio= DMI1/4% FCM vyield
Total solid= Fat + Solid non-fat

4% FCM (fat corrected milk) = (0.4 x g milk yield) + (0.15 x g milk yield x % fat)
\/alues in the same row having different letters differ significantly (P<0.05)

diets containing of 13% CP and 66.49% TDN, 14.5%
CP and 63.33% TDN or 15% CP and 57.34% TDN.
However, the results of this trial were in contrary with
those obtained by other researchers (Sahlu et al. 1995;
Park et al. 2010; Souza et al. 2014; Nascimento et al.
2014), who found that the different levels of protein and
energy affected the milk yield. Sahlu et al. (1995)
reported that milk yield in the subsequently lactation
increased quadratically in response to pre-partum CP
and TDN concentration. Park et al. (2010) reported that
milk yield in the diets of Saanen goats containing
15.19% CP and 62.60% TDN was the highest among
the treatments 11.90% CP and 70.08% TDN, 12.73%
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CP and 67.03% TDN, 16.60% CP and 57.90% TDN.
Souza et al. (2012) observed that increasing dietary
energy level of Saanen goats using calcium salts of fatty
acids changed their lactation curves, resulting in the
best milk yield response with 76.18% TDN on DM
diets. Nascimento et al. (2014) reported that daily milk
yield of dairy goats showed linear improvement with
increasing TDN content from 65% to 75% and 85%.
The difference in milk yield from other result of
previous study might due to the variation of goat
responce to the treatment diets, breed, or stages of
lactation.
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Daily average milk yields of SAPERA in this trial
were higher compared to milk yield of Etawah Grade
goats (Supriyati et al. 2016) and lower than milk yield
of Saanen goats (Gomes et al. 2014; Zambom et al.
2012). Supriyati et al. (2016) reported that average daily
milk yields of Etawah Grade goat fed with diets
containing 12.6% CP and 70.1% TDN during 12 weeks
of lactation was 0.678 kg/d. However, Gomes et al.
(2014) reported that average daily milk yields of Saanen
goats fed with diets based on soybean meal containing
23% CP during the first 60 days of lactation was 3.29
kg/d. Furthermore, Zambom et al. (2012) reported that
average daily milk yields of Saanen goats fed based on
soybean hull containing 22% CP and 85% TDN during
the 50 days of lactation was 3.64 kg/d. From the above
results, it could be concluded that milk yield of
SAPERA goats was in the middle range between
Etawah Grade and Saanen goats.

Milk constituents and composition yields

Table 3 summarizes milk constituent and
composition yield of goats fed different levels of energy
and protein. Different levels of energy and protein in
concentrate diets had no influences (P>0.05) on milk
fat, protein, lactose, specific gravity, SNF, and TS. Milk
constituent yields were also not influenced (P>0.05) by
the different levels of energy and protein in concentrate
diets.

In this trial, milk samples were collected from each
goat on day seven of each week of lactation. In this
period, milk samples would represent milk quality
during whole experiment. As reported by Zeng et al.
(1997) that milk sample collection carried out when
does were in one to two weeks in lactation. They also
reported that daily variation concentration of milk
components did not change significantly. Milk
components changed depending on the stages of
lactation (Zeng et al. 1997) and traits (Silva et al. 2013).

Milk fat and total solids of goats in this trial were in
the range reported by Sutama (2009) for Etawah Grade
goats under the tropical region, from 4.42 to 6.4%, and
13.62 to 15.72%, respectively. Milk protein and milk
lactose of Etawah Grade goats in this trial were less
than those reported by Sutama (2009). He also reported
that milk protein and milk lactose of Etawah Grade
goats were 3.78 to 4.52% and 5.08 to 5.62%,
respectively. Protein percentage were less and fat and
lactose percentage were higher than those reported by
Silva et al. (2013), who worked with Saanen goats; they
obtained values of 3.13, 3.78 and 4.25, respectively.
Different results from previous studies might due to the
differences in feeds, breed and lactation period. From
the above results showed that milk content is the most
variable nutrient because of the differences between
breed, feeding and their interaction.

During milk yield period, different level of protein
and energy in concentrate diets, where the three
treatments containing 17.14% CP and 71.31% TDN
(R1), 16.44% CP and 72.33% TDN (R2), 15.95% CP
and 74.67% TDN (R3) of the total feeds did not affect
(P>0.05) milk composition and milk constituent yields.
However, our findings were in contrary to those
obtained by other researchers (Sahlu et al. 1995; Park et
al. 2010; Zambom et al. 2012). Sahlu et al. (1995)
reported that milk fat percentage increased linearly in
response to increased pre-partum energy. Park et al.
(2010) reported that the decrease of energy and increase
of protein in diets of mid lactation Saanen goats
significantly reduced the content of fat milk but the
yields of milk protein and lactose increased
significantly. Zambom et al. (2012) reported that milk
quality of Saanen goats fed diets with soybean hulls in
early lactation were not affected by three different diets
containing 13%CP and 66.48% TDN, 14.5% CP and
62.33% TDN or 15% CP and 57.34% TDN. Furthermore,
Park et al. (2010) suggested that minimum dietary level
of protein and energy was 15% CP and 60% TDN in
mid lactation for Saanen dairy goats for producing the
best milk composition and milk yield constituents.

The different levels of protein and energy response
on milk yields and milk composition yields between
different research reports might be due to many factors
such as forage to concentrate ratio (Tufarelli et al. 2009;
Park et al. 2010), breed and traits (Ciappesoni et al.
2004). But forage to concentrate ratio in this trial might
not affect milk yield and milk composition since their
rations were not significantly different as shown in
Table 2. As reported by Tufarelli et al. (2009), ratio
35/65 forage to concentrate provided greater milk yield
compared to 50/50 ratio and 65/35 ratios without
influencing milk composition during lactation period of
Jonica breed goats.

CONCLUSION

Levels of protein and energy in concentrate diets
had significant effects on CP, DIP, Ca, P intakes, and
FCR but not on DM, TDN, NDF, and ADF intakes
during lactation. No significant differences were found
in milk yield and milk composition between the
different levels of protein and energy in the concentrate
diets. This trial suggested that the best feed for lactating
SAPERA goats was the mixture of chopped grasses,
mixed forages and concentrate diets (16% CP and 78%
TDN) with 160 g/kg CP and 750 g/kg TDN of the total
DM, produced a milk of 1.55 kg/day with 90 g/day of
milk fat, 43 g/day of milk protein and 75 g/day of milk
lactose.
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