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ABSTRACT  
 
Aims: The objective of this experiment was to investigate the monthly changes of crude 
protein and NDF content of forages and the in vitro organic matter digestibility of forages 
obtained from native pastures in West Timor. 
Place and Duration of Study: Native pastures were located in three districts of West Timor, 
Indonesia. The collected forage samples were determined for crude protein (CP) and neutral 
detergent fiber (NDF) in the laboratory of feed chemistry, the Faculty of Animal Husbandry, 
Marine and Fishery. The in vitro study was also conducted in the same laboratory. The study 
was conducted from December 2021 to October 2022.  
Methodology: Pasture samples were taken from six native pastures in three districts, i.e. 
districts of Kupang, Timor Tengah Selatan and Timor Tengah Utara. In each pasture, as 
many as five 40x40 cm quadrants of forages were clipped bimonthly throughout the year at 5 
cm from the soil. Forage was then dried and composited for each district and thereafter sub-
sampled for chemical analyses. Forage samples were determined for crude protein and NDF 
content as well as in vitro organic matter digestibility. 
Results: Results showed forage quality fluctuated with months. The CP content and IVOMD 
were highest (P<.05) during the beginning of the rainy season and the lowest during the late 
dry season.  In contrast, forage NDF content increased (P<.05) from 64% during the early 
wet season to 71-77% during the late wet season and dry season. There was no significant 
difference (P>.05) in the nutritive quality of native pasture among different districts in Timor. 
Conclusion: pasture quality fluctuates with months and its pattern is comparable among 
districts. 
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1. INTRODUCTION  
 
The province of Nusa Tenggara Timur (NTT) has been considered as one of the largest 
cattle and ruminant producers in Indonesia since the mid of 70s. This is largely supported by 
the availability of vast native pastures as grazing land in the province. Although the area of 
grazing land continues to decline from year to year, the area of natural grazing land in NTT 
province is still quite large, reaching 1,931,722 ha [1]. In addition, the role of native pastures 
in cattle production in this area is still prominent [2-3 }.  The results of the national census on 
beef cattle, dairy cattle, and buffaloes in NTT in 2011 [4] recorded that the percentage of 
cattle and buffaloes kept under the grazing system reached 89.53%. Therefore, optimizing 
the utilization of the available native pastures in NTT is key to the success of cattle 
production from this region.  



 

 

 Information on the existing vegetation in native pastures is a key prerequisite for 
better pasture management and utilization for ruminant production [5]. This information may 
include types of vegetation (i.e. grasses, forages, trees, shrubs as well as others), botanical 
composition, herbage production, carrying capacity as well as the quality of the available 
native pastures. Previous studies showed that the available native pastures in NTT are 
dominated by low-quality native grass species such as Heteropogon contortus and 
Paspalum conjugatum which have low herbage production and low carrying capacity, e.g. 
0.4-0.6 AU/ha [6]. In addition, the proportion of forage legumes on pasture was as low as 
7.1% [6,7] which indicates the low quality of forages on pasture. That information is 
undoubtedly important, however monthly distribution of both forage availability and quality on 
pastures is also critically important for developing strategies to improve pasture productivity 
and utilization. These aspects are rarely studied for native pasture in NTT. Therefore, this 
study aimed to evaluate the monthly fluctuation of forage quality as well as to compare the 
pasture quality among different districts in West Timor the Province of NTT.   
 
2. MATERIAL AND METHODS  
 
2.1 Site and Location of Native Pastures 
The experiment was conducted in three districts, i.e. Kupang, Timor Tengah Selatan (TTS), 
and Timor Tengah Utara (TTU) from December 2021 to October 2022. Those districts are 
located in the Island of Timor, The Province of Nusa Tenggara Timur (NTT), Indonesia. 
Native pastures in 6 villages from each district were purposively selected.  
 
2.2. Forages Sampling and Sample Processing 
 
Forage samples from the selected native pastures were collected by cutting all forages 
within 40x40 quadrants every two months. Five quadrants were sampled for each pasture. 
Forages were cut at 5 cm above the soil. The collected forages from each quadrant were 
sun-dried for two days, composited per district, and stored until the end of the experiment. 
The forage samples were ground using a Willey mill with a 1 mm screen size for further 
analyses of the content of CP, NDF, and in vitro organic matter digestibility (IVOMD). 
 
2.3. Chemical Analyses and Determination In Vitro Organic Matter Digestibility 
 
Crude protein content was determined by the Kjeldahl method as total nitrogen multiplied by 
6.25 as within Wende analysis following the procedures of AOAC [8]. Ash content was 
determined by burning the samples in a furnace at 600oC for 4 hours. Meanwhile, NDF 
analysis was carried out following the method of Van Soest et al.  [9].  
 
The two-stage procedure of Tilley and Terry [10] was followed to estimate in vitro organic 
matter digestibility (IVOMD). In the first stage, 0.5 g of the sample was incubated in the test 
tube with 50 ml of a mixture of rumen fluid and buffer solution in a water bath at 38-39oC for 
48 hours. At the end of the first incubation period, 5 ml of 10% Na2CO3 solution was added 
to each tube and immediately centrifuged for 15 min at 2500 rpm. The supernatant was 
poured off and then 50 ml of pepsin-hydrochloric acid solution was added and thereafter 
incubated for another 48 hours in the second stage. After 48 hours, the tubes were 
centrifuged at 2500 rpm for 15 minutes. The residue was then transferred to a pre-weighed 
porcelain dish. The dish with the fermented sample was then dried for at least 20 hours at 
105oC and then weighed. In vitro, organic matter digestibility was calculated as the 
difference between the sample organic matter and the residue after fermentation.  
 
2.4. Statistical Analysis 



 

 

 The data collected were statistically analyzed using the Analysis of Variance 
(ANOVA) using SPSS (version 23, IBM Corp. Released 2015) [11]. The effects of months 
and locations (districts) were declared significant at P<.05. Probabilities at .05<P< .10 were 
considered a trend toward significance.  
 
 
 
3. RESULTS AND DISCUSSION 
 
3.1 Protein Content, Fiber, and Organic Matter Digestibility In Vitro  

The vast availability of native pastures does not fully guarantee the adequacy of 
feed for ruminants without information about the quality of the forages in the pastures. The 
commonly used quality indices of pasture quality include the chemical composition of 
forages such as crude protein and fiber (NDF) content and in vitro organic matter digestibility 
[12]. In addition, information on the monthly fluctuations of pasture quality is also required as 
a reference for efforts to optimize management and utilization so that cattle production can 
be optimized. The results showed that both crude protein content, NDF, and in vitro 
digestibility fluctuated according to the month of sampling (Table 1). Forage crude protein 
content in December and February was significantly higher (P<.001) than that in the other 
months, i.e. reaching more than 10%. The CP content of pasture forages was intermediate 
(6.4%) during April and June and then it decreased to below 4% from August to October 
which is the dry season. A similar finding was previously reported by several researchers, 
including Manu [7] who reported that forage protein content in native pastures in Kupang 
District ranged from 8-9% during the period from December to April and then decreased to 
6-8 at the beginning of the dry season (April-June) and 2-4% at the end of the dry season 
(August-October). 

The NDF content increased linearly from December to October. Meanwhile, IVOMD 
decreased linearly from 63.5% in December to 40.6% during October. As expected, the NDF 
content was inversely related to CP content and IVOMD. NDF is the measure of cell wall 
fraction, meanwhile, CP is mostly contained in intracellular organelles [12]. As forages 
advance maturity, part of intercellular materials are converted to the thickening cell walls [13]  
](Mahyuddin).  
 
Table 1. Monthly Fluctuation of the content of crude protein (CP) and neutral detergent fiber 
(NDF) and the In vitro organic matter digestibility (IVOMD) of native pastures in West Timor  
Variable Month SEM P-value 

Dec Feb Apr Jun Aug Oct 
CP 10.80a 10.10a 6.44b 4.91bc 3.32c 3.10c 0.449 <.001 
NDF 64.13a 61.63a 70.17ab 71.67ab 71.07ab 77.20b 2.961 .040 
IVOMD 63.47a 57.87a 55.36a 46.93b 45.30b 40.57b 2.562 .001 
a,b,c different superscript within rows shows significant difference (P<.05) 
SEM: standard error of means difference 
 

Our results indicate that native pastures in NTT were dominated by low-quality 
forages for a much longer period of the year, i.e. 8 months, than the period with reasonably 
high quality, i.e. 4 months. This has been argued as one of the most possible factors 
contributing to the low productivity of grazing ruminants in the area. The high calf mortality 
rate for Bali cattle, which reaches 35.4%, is reported due to low milk production [14] as a 
result of nutritional deficiencies experienced by Bali cows during the dry season. This native 
cattle species have a distinctive calving season which is concentrated during the early dry 
season. During the dry season, ruminant animals in NTT at all age levels are losing weight 
which may reach 230 g/d in cattle [15]. In contrast, supported by high-quality forage, Bali 
cattle can grow up to 0.4 kg/day, but then lose weight when forage quality declines 



 

 

drastically during the dry season so that the total annual weight gain is low, perhaps only 
230 g/day [15]. 

It is commonly argued that the dominant factor causing fluctuations in forage quality 
is water availability. Almost all pastures in NTT are native pastures, hence the availability of 
water is highly dependent on existing rainfall. The rainy season on the island of Timor 
generally falls from November/December to March or April. However, when considered in 
more detail, it appears that the decrease in the forage quality, i.e. as indicated by a decrease 
in protein content and an increase in NDF content does not fully match the rainfall pattern. 
The decrease in protein content and the increase in NDF started during periods where 
groundwater availability may be still adequate, i.e. 1-2 months after the rainy season. This 
fact indicates that other factors may have a greater influence on these fluctuations. One of 
the most important is the result of aging. Aging of forages affects increasing the stem: leaf 
ratio and thickening of cell walls including lignin which can reduce their digestibility [16]. 
Meanwhile, Dummont et al. [17] reported that an increase in temperature and sunlight 
intensity can be the dominant factor in reducing the quality of forage in pastures. Increasing 
temperature stimulates increased lignification of the cell walls [18] and decreases the 
digestibility of forage [19]. 

The monthly fluctuation pattern of herbage quality on the native pasture in West 
Timor observed in this study provides a valuable reference for the development of the 
strategy to improve the utilization of the available native pasture for optimal ruminant 
production from the area. The study reveals that good quality feeds on native pastures are 
only available for a very short period during the early to mid-rainy season, i.e. as late as 
March, and this demands a strategy to optimize the ruminant production from the area.  
Afterward, a strategic supplementation strategy definitely can be developed using the 
observed data. For example, crude protein supplementation may need to be started as early 
as April since the CP content has been already lower than 8% which is the level reported by 
Minson [12] to be the level of CP in forages below which the rumen microbial requirement for 
nitrogen, amino acids, and peptide cannot be sufficed.  The extent of CP supplementation 
needs to be elevated towards the end of the dry season as the pasture CP content falls. 
Similarly, strategies need to be developed to delay the decline of pasture CP by appropriate 
grazing management or by introducing pasture plants to extend the 'period' of plant growth in 
the pasture. 
 
 
3.2 The Effect of Pasture Locations 

As shown in Table 2, CP and NDF as well as IVOMD did not differ between the 
three districts (P>.05). It was previously expected that those pasture quality indices are 
different among districts since there is considerable variation in rainfall, vegetation, level of 
grazing, livestock rearing practices, elevation, etc. among the three districts. For example, 
TTS is an area with an altitude of 500-600 m a.s.l. with a higher level of rainfall compared to 
other districts. In addition, this will result in a smaller number of herding groups and 
maintenance systems compared to other districts. In one study, Jelantik et al. [14] found that 
the response of calves to supplementation was higher in TTS compared to other districts 
which illustrated that the forage in the pasture was of higher quality than in Kupang or TTU. 
Different from our result, Seu et al. [ 6] reported significant variation in herbage nutritive 
value especially the CP content among different locations. The author argued that those 
variations were caused by different species of grasses as well as legumes and herbs grown 
on the native pastures in West Timor. The difference found by Seu et al [ 6 ] is from samples 
of pasture forages that were collected during the rainy season. Meanwhile, our pasture 
samples were the composite samples that were collected bimonthly throughout the year. It 
seems that pasture samples during the dry season which lasts far longer than the rainy 
season cancel out the possible variation among different pasture locations. 
 



 

 

Table 2. Effects of pastures location on the content of crude protein (CP) and neutral 
detergent fiber (NDF) and the In vitro organic matter digestibility (IVOMD) of pasture forages 
samples 
Variable Kabupaten SEM P-value 

Kupang TTS TTU 
CP 7.33 7.58 7,42 0.449 .925 
NDF 69.98 70,15 67,80 2.093 .685 
IVOMD 53.38 48,80 52,57 1.812 .212 
SEM: standard error of means difference 
 
 
4. CONCLUSION 
 
Protein content and IVOMD are relatively high during the early rainy season but then 
decrease during the dry season. In contrast, the NDF content of forage in pasture increased 
from 64% at the start of the rainy season to 71-77% during the late rainy season and the dry 
season. Forage quality did not differ between location districts on pastures. The right 
strategy is needed under environmental conditions and grazing systems to be able to 
optimize ruminant production on the island of Timor. 
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