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Abstract 

 
This study aimed to determine the effect of sorghum-indigofera (SI) mixed feed and pregnant mare 

serum gonadotropin (PMSG) hormone stimulation on ewe’s reproductive performance and Garut lamb’s pre-

weaning growth. Twenty-eight multiparous Garut ewes were included into four treatment groups (2  2) with 

a factorial-Completely Randomized Design (CRD). The first factors were the types of feed local forage (LF) 

and SI, while the second factor was PMSG hormone stimulations (with and without PMSG stimulation). 

Synchronized estrous used twice injections with PGF2α, 11 days apart, and 500 IU PMSG was adminstrated at 

the second PGF2α injection intramuscularly. The observed variables included ewes' performance after 

parturition and post-natal lamb's growth. The obtained data were analyzed by multivarians of analysis 

(MANOVA) with α = 0.05 and continued with Tukey's Test. The result showed that feeding ewes with SI 

without PMSG stimulation resulted in the highest number of pregnancies, litter size, and lactation compared to 

other treatments. Feed type and PMSG stimulation factors has no any interaction effect (p > 0.05) on birth 

weight, weaning weight, and milk production. However, birth weight and milk production were affected (p < 

0.05) by the feed, while weaning weight was affected (p < 0.05) by the PMSG stimulation. The fastest lamb 

growth rate was found in the groups of ewes fed by SI without PMSG stimulation (120 g/head/day). It can be 

concluded that SI could improve the ewe’s reproductive performance and the post-natal growth of Garut lambs. 

Meanwhile, the PMSG hormone could beneficially with sorghum-indigofera mixed feed. 
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INTRODUCTION 

 

The main challenge in meeting domestic 

market demand in Indonesia is low sheep 

production, which always rises over time 

(Shiddieqy and Priyono, 2022). Besides genetic 

factors, the environment also dramatically 

influences sheep productivity. Garut sheep, which 

is often called Priangan sheep, is reported to have 

a prolification trait like other sheep worldwide, 

which is the role of the single gene FecJ (Davis, 

2005). However, this genetic potential might only 

be realized if these animals are properly kept in 

herds under good farming management. As 

reported by Khotijah et al. (2015), Garut sheep 

that were reared traditionally had a low average 

litter size, namely ±1.2 head per ewes. Aside from 

that, a common issue is the high mortality rate of 

lambs from birth to weaning. One of the causes 

could be the traditional maintenance system 

(Somanjaya et al., 2015). 

The feed quality is another factor influencing 

the ewe's reproductive success rate. According to 

Harlow et al. (2022), dietary deficiencies could 

lead to decreased reproductive performance due 

to the inhibition of gonadotropin-releasing 

hormone (GnRH) and luteinizing hormone (LH) 

secretion. As a result of the inhibition of these two 

hormones, puberty was delayed, increased 

anestrus postpartum duration, and the ovulation 

cycle was obstructed (Jardstedt et al., 2020). 

Calorie restriction, as reported by I’Anson et al. 
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(2000), had been shown to inhibit the release of 

GnRH, which ultimately reduced LH secretion so 

that it could reduce the rate of ovulation. Based 

on this phenomenon, improving feed quality, 

particularly energy and protein feed sources, is 

necessary to increase the reproductive success 

rates of Garut sheep in traditional rearing systems. 

Sorghum and indigofera forages respectively 

represent energy and protein source forages with 

high palatability. Sorghum and indigofera are 

tolerant to dry conditions because they require 

less water for growth than other cereal plants. 

These two plants could still grow and produce 

biomass during the dry season and potential to 

supply energy and protein throughout the year. 

Sorghum forage contained gross energy, crude 

protein, and crude fiber by 4100 Kcal/kg, 7.82, 

and 28.94%, respectively. These nutrient contents 

were higher than those of elephant grass, which 

contains 6% crude protein and 34.25% crude 

fiber, and sugar cane leaves, which contain crude 

protein and fiber 5.33 and 35.48%, respectively 

(Purnomohadi, 2006). The protein content of 

indigofera forage was relatively high, equivalent 

to alfalfa, which ranged from 28–31%, and 

minerals, such as Ca, P, Mg, Zn, which were 

optimal for livestock with a low tannin and high 

beta-carotene content (Palupi et al., 2014). 

According to Abdullah et al. (2012) indigofera 

could boost milk production and could 

compensate for a commercial feed of goats. 

Improvement of sheep reproductive 

performance can also be made with hormonal 

applications. Pregnant mare serum gonadotropin 

hormone (PMSG) has been widely applied as a 

superovulation agent in various types of livestock 

and also known as equine chorionic gonadotropin 

(eCG), is a glycoprotein hormone produced by 

pregnant mares between days 40 and 120 of 

gestation (Thach et al., 2022). It has been widely 

used to improve reproductive performance in 

various domestic species due to its LH and follicle 

stimuating hormone (FSH)-like activities 

(Thompson et al., 2023). PMSG is a serum from 

pregnant mares that double contains FSH and LH. 

The application of PMSG will strengthen the 

processes of folliculogenesis and ovulation to 

trigger superovulation (Andriyanto et al., 2015).  

There has been no use of PMSG combined 

with sorghum-indigofera (SI) mixed feed to 

stimulate and increase ewe reproductive 

performance and Garut lamb growth before 

weaning. Combining both factors is expected to 

increase the capability of prolification of Garut 

ewes since nutrient intake increases and 

stimulation of the applied PMSG hormone 

occurs. By improving the quality of feed for the 

Garut sheep, the application of the PMSG 

hormone should be more effective in improving 

the average number of twins with a low mortality 

rate. This study result may be a technological 

reference to accelerate the increase of livestock 

population, especially Garut Sheep. The study 

aimed to determine the effect of SI mixed feed 

and stimulation of the PMSG hormone on ewe's 

reproductive performance and Garut lambs' post-

natal growth until weaning period. 

 

MATERIALS AND METHODS 

 

Ethical Approval 

All procedures in this study followed the 

approved protocol by animal care institutions in 

Animal Ethics Committee, Faculty of Veterinary 

Medicine, IPB University, Indonesia, with 

approval number 011/KEH/SKE/V/2021. 

 

Study Period and Location 

This study was conducted from March to 

November 2021 in the Garut sheep farming 

community in Majalengka District, West Java, 

Indonesia, at the coordinates 6°48'50.0"S 

108°13'35.8"E; 141 m above sea level (asl). 

 

Experimental Design 

Twenty-eight healthy multiparous Garut 

ewes with the following criteria: 2–3 years old, 

weighed 30 kg, and not pregnant were included in 

four treatment groups (2  2) laid in a factorial 

completely randomized design (CRD) with seven 

ewes in each experimental unit. The first factor 

was the types of feed consisting of local forage 

(LF) and SI mixed feed, while the second factor 

was PMSG hormone stimulations. 
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Diets, Hormonal Treatment, and Pregnancy 

Diagnosis 

The experimental feed consisted of local 

forage, including local grass (LF) and SI mixed 

feed with a composition of 50% sorghum forage 

silage + 40% indigofera forage hay + 10% rice 

bran (dry matter). This feed is given for nine 

month, beginning with the feed adaptation until 

the weaning period. The LF consists of field grass 

and several creeping legumes commonly fed by 

local farmers. Meanwhile, the type of sorghum 

provided was mutant sweet sorghum variety 

Samurai 1 strain Zh-30 resulting from gamma ray 

radiation at a wave of 30 Gy produced by the 

National Nuclear Energy Agency of Indonesia 

(BATAN). Before being mixed with other 

ingredients, this forage was ensiled. Furthermore, 

as a source of protein, the legume Indigofera 

zollingeriana was dried to produce hay. 

Sorghum as whole plant was harvested at a 

dough stage for 70 days after planting and then 

gathered every 40 days for four harvests. 

Meanwhile, indigofera forage was harvested 

every 40 days after the previous harvest. The 

same care was given to both plants as it was 

before the first harvest. Both kinds of feed are 

offered twice a day, in the morning and the 

evening, along with unlimited access to drinking 

water. The LF and SI were served in proportions 

equivalent to 3% of body weight dry matter per 

day with an average dry matter intake of 1.30 ± 

0.10 and 0.79 ± 0.05 kg/head/day, respectively 

(Somanjaya et al., 2022). A comparison of the 

nutrient content of the experimental feed is shown 

in Table 1. 

 

Table 1. Nutrient content of local forage and sorghum-Indigofera mixed feed 

Nutrient content 
Feed types 

Local forage Sorghum-indigofera mixed feed 

Dry matter (%) 30.88 26.45 

Ash (%) 11.89 10.34 

Crude protein (%) 12.60 19.82 

Ether extract (%) 2.18 1.91 

Crude fiber (%) 22.90 30.57 

Calcium (%) 0.83 1.48 

Phosphorus (%) 0.45 0.56 

Total digestible nutrient (%) 51.00 59.35 

Gross energy (cal/g) 3396 4423 

 

 
Figure 1. Experimental scheme flow. 

 

Hormone administration was carried out at 

the end of the feed acclimatization period. 

Animals were synchronized estrus protocol with 

PGF2α (Lutalyse®, Zoetis, USA) twice 

intramuscularly, 11 days apart with a dose of 2.50 

mL or the equivalent of 12.5 mg dinoprost 

tromethamine (Mekuriaw et al., 2016). 

Meanwhile, 500 IU PMSG (Folligon®, Intervet 

International B.V., Boxmeer, The Netherlands) 

was administrated using the same method at the 

second injection of PGF2α (Hussein et al., 2021) 

in half the population of each feed treatment (n = 

7). After the ewes exhibit estrus, they were 

immediately mated with a ram naturally once and 

given marking. Pregnancy diagnosis was done 

transrectally on the 30th day after mating using a 

linear probe ultrasound (SSD500 model 7.5 MHz, 

ALOKA Co. Ltd., Japan) (Figure 1). 
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Post-Natal Performance Measurements 

Several post-natal performance variables of 

Garut sheep were observed including the number 

of parturition ewes, litter size, birth weight, 

weaning weight, growth rate of lambs, milk 

production of ewes, and mortality rate of pre-

weaned lambs. The number of parturition ewes 

was determined based on the number of ewes that 

had previously been certified pregnant based on 

the findings of ultrasound observations. 

Following that, observations continued to 

measure the lambs’ litter size and birth weight. 

Litter size was calculated based on the number of 

lambs born per ewe that gave birth (Somanjaya et 

al., 2022), while birth weight was measured by 

weighing the lamb at the time or a maximum of 

24 hours after birth (Málková et al., 2021). 

When the lambs reach 90 days of age, they 

are weaned, and weaning weight measurements 

are made by considering the body weight 

correction factor at that age. The reason for this is 

that not all lambs are born at the same time. For 

the record, when weighed, the age of weaning 

weight ranges from 90 to 100 days. Determination 

of weaning weight at 90 days of age is calculated 

using the following formula: 

 

Body weight at 90 days old =
𝐵𝑖𝑟𝑡ℎ 𝑤𝑒𝑖𝑔ℎ𝑡 + (𝑊𝑒𝑖𝑔ℎ𝑡 𝑤ℎ𝑒𝑛 𝑤𝑒𝑖𝑔ℎ𝑒𝑑 − 𝑏𝑖𝑟𝑡ℎ 𝑤𝑒𝑖𝑔ℎ𝑡)

𝐴𝑔𝑒 𝑤ℎ𝑒𝑛 𝑤𝑒𝑖𝑔ℎ𝑒𝑑
 90  

 

The following variable is the growth rate of 

the lamb, which is observed from birth to weaning 

by weighing the lamb every week. 

Furthermore, milk production measurements 

were done once a week, from the seventh day 

after birth until the lambs were weaned. Milk 

production was measured by the weigh-suckle-

weigh method (Mohapatra et al., 2020), which 

starts with separating the lambs from the ewes for 

6 hours. Lambs were weighed before and after 

suckling with a suckling duration of less than 15 

minutes. Even though the lambs have ceased 

nursing, there has been no urinating or excreta. 

The difference in weight obtained is an estimate 

of milk production at that time. Milk production 

is weighed using a digital scale with a sensitivity 

of 10 g. Daily milk production is estimated by 

multiplying the six-hour weighing results by four. 

Meanwhile, one day’s production is multiplied by 

seven to determine weekly milk production. The 

milk production estimate for one lactation period 

is obtained by adding the weekly milk production.  

The last variable observed in this study is the 

lamb’s mortality rate. Furthermore, the 

percentage of lamb mortality is calculated by 

dividing the number of lamb fatalities by the 

number of lambs born until the age of 90 days in 

each treatment. 

 

Data Analysis 

The effect of the feed type served and the 

PMSG hormone, as well as their interactions on 

the post-natal performance of Garut sheep, were 

analyzed using two-way multivarians of analysis 

(MANOVA) at a confidence level of 95%. On the 

other hand, determining the difference in mean 

values between treatment combinations was 

tested with Tukey’s test. All data were processed 

with SPSS version 27 (SPSS Inc., Chicago, 

Illinois, USA) and presented as mean values ± 

standard error means. 

 

RESULTS AND DISCUSSION 

 

Number of Pregnant, Parturition, and 

Nursing Ewes 

Following confirmation of pregnancy based 

on ultrasound diagnosis, PMSG-stimulated ewes 

had lower rates of parturition than those that didn't 

stimulate the group. Furthermore, after the 

parturition process, not all ewes were lactated due 

to pregnancy failure, fetus loss, the death of lambs 

after birth, and the death of ewes after parturition. 

Pregnancy failure followed by a low number of 

lactating ewes occurred most frequently in the 

LF+PMSG treatment. Only two of the five 

pregnant ewes reached the lactation stage (Table 

2). The low number of nursing ewes in this 

treatment was caused by the loss of fetuses during 

pregnancy and the death of ewes after giving 

birth. According to Ridler et al. (2015) about 

6.8% of ewes experienced pregnancy failure 

caused by loss of the fetus after being declared 

pregnant by trans-abdominal ultrasound 

examination. The loss of the fetus is closely 

related to the low body weight of the ewe before  
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Figure 2. Ewe's milk production pattern during the lactation period (kg). (LF) local forage; (LF+PMSG)  

   local forage + PMSG; (SI) sorghum-indigofera; (SI+PMSG) sorghum-indigofera + PMSG. 

 

 
Figure 3. Growth rate of lambs until weaning age. 

 

mating or the low body weight gain of the ewe 

from the time of mating until the pregnancy 

period. 

In addition, pregnancy failure in this study 

only occurred in ewes that received PMSG 

stimulation. This occurrence is thought to be 

related to the PMSG hormone's lengthy half-life. 

Pregnancy failure may be related to high 

concentrations of estrogen in the bloodstream 

because of PMSG stimulation, which has 

counteracted properties to progesterone as a 

hormone that supports the pregnancy process, 

resulting in pregnancy failure. Khafaji (2018) 

reported that embryo loss after progestagen-

PMSG synchronization occurred due to 

insufficient progesterone (P4) production to 

maintain pregnancy. 

 

Birth and Weaning Weight of Lambs and 

Milk Production of Ewes 

The birth weight, weaning weight, and milk 

production were not influenced (p > 0.05) by the 

interaction between feed type and PMSG 

hormone stimulation. However, these three 

variables were influenced by feed type and PMSG 

as a single factor. Feed type influenced (p < 0.05) 

the birth weight of lambs. The mean birth weight 

in the LF feed treatment group was higher than in 

the SI group (2.9 ± 0.46 compared to 2.22 ± 1.01 

kg). PMSG administration factors have a greater 

influence on this variable than weaning weight. 

The group of lambs whose ewes were stimulated 

by PMSG had a lower weaning weight (p < 0.05) 

than the lambs whose ewes were not stimulated 

by PMSG (9.16 ± 3.03 compared to 12.85 ± 2.86 
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kg). Furthermore, milk production was influenced 

by the type of feed served (p < 0.05) (Figure 2). 

The average daily milk production in the ewes 

treated with SI mixed feed was higher than in the 

LF feed group (0.61 ± 0.15 compared to 0.37 ± 

0.12 kg/day) (Table 2). 

It was assumed that the greater birth weight 

of lambs in the LF feed treatment group was 

because many were single-born. The LF 

treatment group had seven parturition ewes, with 

five (71.43%) giving birth to single offspring. In 

contrast to the conditions in the SI mixed feed 

treatment group, five ewes (55.56%) delivered 

single birth, one ewe (11.11%) gave twins 

delivery, two ewes (22.22%) gave triplets birth, 

and one ewe (11.11%) gave six twins birth 

(quintuplets). This condition follows the 

statement of Dove et al. (2018) that the birth 

weight of lambs is related to the type of birth, the 

ewe's body condition, and the quantity and quality 

of feed nutrients intake by the ewes during 

pregnancy. García-Chávez et al. (2020) added 

that lambs born with the twin birth type had lower 

(p < 0.05) birth weights and weaning weights, but 

were higher (p < 0.05) in total weight of the 

offspring born and number of mortality compared 

to the single birth type. 

Moreover, Morris et al. (2000) reported that 

environmental factors played a more significant 

role in lamb birth weight, weaning weight, and 

survival ability than genetic factors. The results of 

his study noted that of 55,146 lambs born in three 

different locations, the post-natal survival rate 

until weaning was 78.9–80.1%, or the mortality 

rate was 19.9–21.1%. The number of lamb 

mortalities in this phase is also linearly influenced 

by birth weight. The optimum birth weight for 

good survival for this type of sheep is 4.36–4.77 

kg. Meanwhile, the average birth weight and 

weaning weight of Garut sheep reported by 

Gunawan and Noor (2006) were 1.73–2.34 kg and 

10.30–14.09 kg, respectively. Given the strong 

correlation between birth weight and weaning 

weight and heritability values, Garut sheep can be 

chosen based on these two characteristics. 

In the future, the type of feed and PMSG 

stimulation did not show any interaction (p > 

0.05) on the daily milk production of the ewe. 

However, feed factors significantly (p < 0.05) 

influenced milk production. Ewes' average daily 

milk production in the LF and SI mixed feed 

treatment groups was 0.37 ± 0.12 and 0.61 ± 0.15 

kg/head/day, respectively (Table 2). The findings 

of this study are consistent with those of Abdullah 

et al. (2012), who found that feeding 40% pure 

indigofera to Etawah crossbred goats and Saanen 

goats enhanced daily milk output by 660–762 

mL/day. In addition, adding indigofera pure to the 

ration can reduce feed costs by as much as 15%/l 

milk for Etawah crossbred goats and 42%/l milk 

for Saanen goats. 

The high content of crude protein and total 

digestible nutrient (TDN) in the SI mixed feed, as 

shown in Table 1, could be the cause of the higher 

daily milk production compared to the group of 

ewes fed with LF. El-Shinnawy et al. (2010) 

stated that Feeding ewes 100% NRC of TDN and 

crude protein (CP) led to higher economic 

efficiency and milk production. The blood 

delivers feed nutrients as precursors in milk 

synthesis in udder secretory cells. Protein and 

TDN in the ratio required by lactating dairy goats 

are 16 and 60%, respectively. Meanwhile, the low 

milk production of ewes in the field grass 

treatment group could be caused by fluctuating 

nutrient content related to the season. de Moura et 

al. (2021) stated that during the dry season, there 

is a decrease in the production and nutrient 

composition of forage, which ultimately has an 

impact on reducing the production and quality of 

ewe's milk. 

Ewe's milk production for each treatment 

combination was 25.67 ± 3.96 kg/ewe/lactation 

(LF); 40.60 ± 11.09 kg/ewe/lactation 

(LF+PMSG); 51.66 ± 12.97 kg/ewe/lactation 

(SI); 51.24 ± 17.42 kg/ewe/lactation (SI+PMSG) 

(Table 2). Feeding ewes with SI may increase 

nutrient intake since SI has higher protein content, 

TDN, and Energy than LF as depicted in Table 1. 

This number is still lower than the results of the 

study reported by Inounu (2011), in which the 

milk production of Garut ewes reached 53.4 

kg/ewe/lactation. Genetic factors also influence 

milk production, as proven by the crossing 

technique between Garut sheep and St. Croix, and 

M. Carolais can produce milk production of 55.9 
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and 59.5 kg/ewe/lactation, respectively. This 

increase in milk production can further increase 

the survival rate of lambs. 

 

Preweaning Lambs’ Mortality 

The highest percentage of lamb mortalities 

occurred in the SI+PMSG treatment (33%) and 

the lowest in the LF feed treatment without 

PMSG stimulation (0%) (Table 2). The mortality 

rate of pre-weaning lambs was higher in the 

SI+PMSG treatment. This incident is thought to 

be closely related to the lambs' high litter size and 

low birth weight. PMSG stimulation in the SI 

mixed feed treatment resulted in a litter size of 4.5 

with an average birth weight of 1.76 kg. As 

reported in the research of Ratanapob et al. 

(2020), the factors that influence the postnatal 

mortality rate of lambs are the sex of the lamb, 

litter size, and birth weight. Andriyanto and 

Manalu (2012) confirmed this statement that the 

number of lambs born with more than two lambs 

has a high mortality rate. In other studies, 

Andriyanto et al. (2015) reported that PMSG 

stimulation could increase the average number of 

embryos detected at one month of pregnancy, 

reaching 2.1. However, this number is followed 

by a rate of embryo loss or prenatal death of 

21.05%. The post-natal mortality rate in livestock 

groups with low birth weights was higher than in 

livestock groups with high birth weights, reaching 

17%. 

Postnatal lamb mortalities occurred more 

frequently in the twin birth type in the SI 

treatment group (Table 2). Although the ewe's 

milk production was higher than the LF treatment 

group, milk consumption was lower due to the 

more significant number of lambs born. The 

average daily milk production of the ewe in the 

LF control treatment was 310 g/head/day with a 

litter size of 1.25, so the average milk 

consumption was ±248 g/head/day, resulting in 

0% of the lamb's death. Meanwhile, the average 

daily milk production of ewes in the SI+PMSG 

treatment was 610 g/head/day with a litter size of 

4.5 litters, so the average milk consumption was 

±135 g/head/day and resulted in the number of 

deaths of pre-weaned offspring as high as 33%. 

Sorted based on the beginning of embryo 

formation until the weaning process, the number 

of lambs produced was closely related to litter 

size, birth weight, ewe's milk consumption, 

mortality, and weaning weight of the lamb. 

Jarmuji (2010) statement supports this condition 

that an ewe's milk production is related to the 

amount of milk consumed by her offspring and 

influences body weight gain, weaning weight, and 

survival of lambs. The death of pre-weaned lambs 

might also be related to the amount of colostrum 

received by the lambs. Swinbourne et al. (2022) 

reported that poor quality colostrum or 

insufficient consumption could increase the risk 

of low energy intake and failure of passive 

immune transfer from the ewe, resulting in lamb 

death. 

 

Lamb Growth Rate 

The growth rate of lambs in the combined 

SI+PMSG treatment had the lowest value. The 

growth rate graph in Figure 3 proves that a slower 

growth rate will follow a low birth weight and end 

with a low weaning weight. A lamb's growth rate 

was also related to the type of birth. The type of 

multiple births with more than two offspring had 

a risk of slower body growth and higher pre-

weaning mortality. The average value of growth 

rate for pre-weaned Garut lambs obtained by 

subtracting weaning weight from birth weight and 

then dividing the length of weaning time was 

116.91 g/head/day (LF); 113.69 g/head/day 

(LF+PMSG); 120 g/head/day (SI); and 69.40 

g/head/day (SI+PMSG). Ewes treated with SI 

mixed feed without PMSG stimulation with a 

litter size of 1.43 produced the highest lamb 

growth rate. 

Lambs’ growth rate was directly correlated 

with the milk consumtion from their dams. 

Regardless of high or low milk production, which 

was influenced by feed factor, it is evident that 

ewes that gave birth to single lambs or treatment 

groups that produced small litter size had greater 

levels of milk consumption and better growth 

rates. This result differs from that reported by 

Manalu et al. (2000), who found that feed, 

whether high or low quality, did not significantly 

affect the growth rate of offspring. However, in 

the same study, PMSG was found to have a 
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positive impact on the growth rate of lambs by 

significantly increasing their milk production. It 

was explained that PMSG administration would 

increase the number of oocytes, and each 

ovulation would leave the corpus luteum, which 

produces the P4 hormone. High P4 secretion in 

ewes during pregnancy could lead to increased 

mammary gland development and milk 

production in the lactation period (Bahari et al., 

2023). 

Other factors influencing lambs' growth rate 

before weaning were the number of parity ewes 

and the season. As reported in the study results of 

García-Chávez et al. (2020), in Pelibuey sheep in 

Brazil, the growth rate of lambs from multiparous 

ewes was faster than that of primiparous ewes, 

which resulted in higher weaning weights. The 

next factor, the best lamb growth rate, occurs in 

single lambs born from multiparous ewes during 

the dry season (Hanifah et al., 2020). 

It should be mentioned that limitations in 

conducting this research may affect the results 

obtained, such as the lack of research assistants 

when measuring the milk production of female 

sheep. With limited observation time, the data 

obtained may be less accurate. 

 

CONCLUSION 

 

The number of pregnant to lactating Garut 

ewes was highest in the group fed with SI mixed 

feed. Meanwhile, the interaction between the feed 

type factor and PMSG hormone stimulation was 

only seen in the litter size variable. It was highest 

in the combination of SI mixed feed treatment 

with PMSG stimulation. Furthermore, the milk 

production of ewes and the birth weight of lambs 

are more influenced by feed-type factors, while 

weaning weight is influenced by PMSG 

stimulation factors. 
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