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SUMMARY 

Background: Hawassa-83, Kabode, Alamura and one unimproved local variety are the main sweet potato varieties 

in the study area, but there has been no research on the silage produced from these four varieties.Objective: To 

evaluate the effects of varieties and harvest stages on the silage quality and nutritional characteristics of sweet potato 

vines.Methods: Plants were harvested at the 60-day and 120-day growth stages and then used to produce silage with 

and without additives (molasses and sweet potato roots). The nutritional quality of the resulting silages was 

analyzed. Results: Variety, harvest stage and additive level affected silage physical characteristics, chemical 

composition, and in vitro dry matter digestibility. Silage with molasses-based additives from both harvesting stages 

had a pleasant smell. The 60-day-old growth-harvested vine silages scored lower than the 120-day-old growth-

harvested vine silages for smell, color, texture and moldiness. The addition of both molasses and sweet potato roots 

decreased the pH, CP, NDF, ADF, and ADL but increased the DM content and in vitro dry matter digestibility. 

Silages at all additive levels had good quality. Increased amounts of molasses and sweet potato roots reduced the pH 

of all the silage varieties. Silage without additives had greater pH content than silage with additives. Increased levels 

of molasses and sweet potato roots increased the silage dry matter content in all varieties. With respect to all 

varieties, increasing levels of molasses and sweet potato roots tended to decrease the crude protein content. 

Hawassa-83 and Alamura were revealed to be more suitable than Kabode or local varieties for producing silage in 

the study area. On the basis of the dry matter content and in vitro dry matter digestibility, Hawassa-83 and Alamura 

should be harvested at 120 days of growth to optimize silage quality. Implication: The higher silage qualities 

observed in Hawassa-83 and Alamura vines revealed that these vines could be used as potential feed, especially as a 

protein supplement to low-quality feed. Conclusion: Planting outperforming varieties, Hawassa-83 and Alamura, 

and harvesting at 120 days of age are considered suitable practices for vine production, and excess silage is 

preserved to feed livestock during the dry season. 
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RESUMEN 

Antecedentes: Hawassa-83, Kabode, Alamura y una variedad local no mejorada son las principales variedades de 

batata en el área de estudio, pero no se han realizado investigaciones sobre el ensilaje producido a partir de estas 

cuatro variedades. Objetivo: Evaluar los efectos de las variedades y etapas de cosecha sobre la calidad del ensilaje y 

las características nutricionales de las vides de camote. Métodos: Las plantas se cosecharon en las etapas de 

crecimiento de 60 y 120 días y luego se utilizaron para producir ensilaje con y sin aditivos (melaza y raíces de 

camote). Se analizó la calidad nutricional de los ensilajes resultantes. Resultados: La variedad, etapa de cosecha y 

nivel de aditivo afectaron las características físicas, la composición química y la digestibilidad de la materia seca in 

vitro del ensilaje. El ensilaje con aditivos a base de melaza de ambas etapas de cosecha tuvo un olor agradable. Los 

ensilajes de vides cosechados en crecimiento de 60 días obtuvieron puntuaciones más bajas que los ensilados de 

vides cosechados en crecimiento de 120 días en cuanto a olor, color, textura y moho. La adición de melaza y raíces 

de camote disminuyó el pH, PB, FND, FDA y ADL pero aumentó el contenido de MS y la digestibilidad de la 
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materia seca in vitro. Los ensilajes en todos los niveles de aditivos tuvieron buena calidad. Mayores cantidades de 

melaza y raíces de batata redujeron el pH de todas las variedades de ensilaje. El ensilaje sin aditivos tuvo mayor 

contenido de pH que el ensilado con aditivos. Los niveles elevados de melaza y raíces de batata aumentaron el 

contenido de materia seca del ensilaje en todas las variedades. Con respecto a todas las variedades, los niveles 

crecientes de melaza y raíces de camote tendieron a disminuir el contenido de proteína cruda. Se reveló que 

Hawassa-83 y Alamura eran más adecuadas que Kabode o las variedades locales para producir ensilaje en el área de 

estudio. Sobre la base del contenido de materia seca y la digestibilidad de la materia seca in vitro, Hawassa-83 y 

Alamura deben cosecharse a los 120 días de crecimiento para optimizar la calidad del ensilaje. Implicación: Las 

mayores calidades de ensilaje observadas en las vides Hawassa-83 y Alamura revelaron que estas vides podrían 

usarse como alimento potencial, especialmente como suplemento proteico para alimentos de baja calidad. 

Conclusión: La plantación de variedades de mejor rendimiento, Hawassa-83 y Alamura, y la cosecha a los 120 días 

de edad se consideran prácticas adecuadas para la producción de vid, y el exceso de ensilaje se conserva para 

alimentar al ganado durante la estación seca. 

Palabras clave: Enredadera de camote; Ensilaje; Aditivo; Valor nutritivo; Variedades; Etapas de cosecha 

 

INTRODUCTION 

 

The sweet potato (Ipomoea batatas) is a dry-land 

crop that is tolerant of a wide range of edaphic and 

climatic conditions and is grown by smallholder 

farmers on marginal soils with limited inputs (Lebot, 

2009). In Ethiopia, sweet potato is the second most 

important root crop after enset and is widely grown in 

the southern part of the country, covering the former 

southern and Oromia regions (CSA, 2019; Gurmu 

et al., 2015). According to CSA (2018), sweet 

potatoes occupy approximately 53,499 hectares of 

land, with a total annual production of 1.85 million 

tons during the main growing season in Ethiopia. 

 

Sweet potato vines and damaged roots, which are 

unfit for human consumption, can be used as valuable 

livestock feeds (Adugna, 2008). However, the vines 

are available only for a relatively short time 

(Netsanet, 2006), which is typically focused around 

the times when roots are being harvested. Sweet 

potato vines can deteriorate within 2 or 3 days of 

harvest (Heuzé et al., 2011), and the leaves can be 

more rapidly and easily shattered. Hence, the 

conservation of this biomass (vines) during periods of 

surplus production as hay and/or silage could be a 

possible solution to overcome this problem (Heuzé et 

al., 2011). After harvesting tubers, sweet potato vines 

(SPVs) are considered waste, as animals cannot 

consume the large amounts produced within 2 or 3 

days before the vines decay. Ensiling byproducts 

such as sweet potato vines could be a simple and 

low-cost option for preserving feeds for long periods 

(Lien et al., 1994). Ensiling renders some previously 

unpalatable products useful to livestock by changing 

the chemical nature of the feed (Kayouli and Lee, 

1998). Tinh et al. (2000) reported that sweet potato 

vines ensiled with chicken manure resulted in high-

quality feed with high crude protein and dry matter 

contents. However, most crop research programs do 

not consider livestock feed parameters among the 

selection criteria for crop improvement. For example, 

through selection procedures, the Southern Ethiopia 

Agricultural Research Institute has been working 

with and identifying many sweet potato cultivars 

suitable for food production in diverse agro 

ecological zones (Fikadu, 2019). 

 

This research, however, did not consider the 

nutritional value and silage qualities of different 

varieties of sweet potato vines for feeding livestock. 

Therefore, it is important to evaluate and document 

the feeding value of different varieties of sweet 

potato vines released by research institutions as 

livestock feed. This study was therefore undertaken 

to evaluate the effect of varieties and harvest stages 

on the silage quality and nutritional characteristics of 

four varieties of sweet potato vines released by the 

research system, viz., Kabode, Hawassa-83, Alamura 

and a local variety, which served as controls. 

 

MATERIALS AND METHODS 

 

Study site 

 

The study was conducted at a southern agricultural 

research center farm in Hawassa city, which is 

located 275 kilometers southwest of Addis Ababa. 

Hawassa city is located in the Rift Valley of Ethiopia 

at 705′ N latitude and 380′29′ E longitude and at an 

elevation of 1700 m. Rainfall is bimodal, and the 

average annual rainfall ranges between 700 and 1200 

mm. The mean minimum and maximum temperatures 

at the study site are 13.50°C and 27.60°C, 

respectively. The textural class of the soil in the area 

is well-drained sandy loam and contains 8% organic 

matter, 4.7% organic carbon, and 0.37% total 

nitrogen with a pH of 6.8 (NMA, 2012). 

 

Plant materials 

 

Three sweet potato cultivars—Kabode, Hawassa-83, 

and Alamura—were selected over the others because 

they were recently released, widely distributed to 

farmers, and matured early. The fourth local variety 

was collected from a farmer's field. This local variety 
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has been used by farmers in the area for a long time 

and is one of the main varieties for forage production 

purposes. 

 

Land preparation, planting, agronomic practices 

and harvesting 

 

The experimental land was plowed, harrowed, ridged 

and well-decomposed of cattle manure compost was 

added to the soil at a rate of 20 t/ha before planting 

after which the compost was prepared intensively (at 

least three times). The experimental field was cleared 

using slashers and dug with hoes prior to the onset of 

the rains. To attain a uniform tilth and level seedbed, 

large clods of soil were broken into finer tilths using 

hoes and rakes. The four varieties were planted in a 3 

m by 3 m plot with a spacing of 60 cm between rows 

and 30 cm between plants. The plants were planted in 

a field 15 m wide by 25 m long and laid out in 3 

blocks, each constituting the main plots of the 4 

varieties, each measuring 6 m wide by 3 m long. The 

space between the two main plots was 1 m with a 

buffer zone of 1 m on both outer sides. Each main 

plot was subdivided into subplots measuring 3 m by 3 

m. Each subplot consisted of six rows of seedlings 

(50 cm apart), each row having 15 seedlings (20 cm 

apart), for a total of 90 seedlings in each subplot. The 

seedlings were planted on ridges (30 cm high), and 

weeding was performed at the appropriate time. The 

first and second harvests were 60 and 120 days after 

planting, respectively. 

 

Harvesting and preparation for silage 

 

Hawassa 83, Kabode, Alamura, and local varieties of 

sweet potato planted in individual subplots were 

harvested at two growth stages. For the preparation of 

silage samples, vines from each of the four sweet 

potato varieties harvested at two stages of growth per 

subplot were chopped into small pieces of 

approximately 2-3 cm and allowed to wilt for 24 

hours. Sweet potato root (SPR) and sugarcane 

molasses (Mo) were used as additives since they are 

good sources of soluble carbohydrates (Zereu, 2015). 

 

Treatment and experimental design 

 

Treatments were made from wilted and chopped 

sweet potato vines (3 kg) alone or in combination 

with molasses (M) at 2% and 5% and sweet potato 

roots (R) at 10% and 20% of the weight of the wilted 

vine and were ensiled in triplicate in an 8-liter 

cylindrical bucket with an airtight press cape. The 

sweet potato roots were washed with water to remove 

sand before being cut into 1 cm pieces by hand with a 

knife. The FAO (1995) recommended that when 

preparing 100 kg of sweet potato vine silage, 2–5 kg 

of molasses should be added for efficient 

preservation. Stathers et al. (2005) also 

recommended the use of 2–5 kg of molasses or fresh 

sugarcane juice or 10–20% fresh sweet potato roots 

to prepare 100 kg of sweet potato vine silage. Table 1 

describes the amount of sweet potato vines and the 

proportions of molasses and sweet potato roots used 

for ensiling. A factorial design was used to a total of 

120 silos, comprising 4 varieties, 2 harvest stages, 5 

treatments (one control without additive and four 

additive levels), and 3 replicates per treatment. The 

mixture was kept in a cylindrical bucket. The cape of 

the cylindrical bucket was closed, further tightened 

with double plastic bags, and stored at room 

temperature. Each variety was replicated three times. 

After 90 days of ensiling, the silage samples of each 

treatment of all the replications were completely 

removed and mixed thoroughly (separately), and 

subsamples were taken for immediate pH and DM 

determinations, while the remaining silage was stored 

at -20°C in a deep freezer until analysis. After drying 

the silage sample at 40°C for 24 hours, it was ground 

through a 1 mm sieve using a Thomas Willy mill 

(model 4) and used for chemical analysis and in vitro 

DM digestibility determination. 

 

Chemical analysis 

 

Before ensiling, 300 g of chopped vines and 

approximately 500 g of fresh silage subsamples were 

taken from each harvesting stage and varieties. The 

samples were dried at 65°C for 72 h, ground to pass 

through a 1mm sieve and analyzed on a % dry matter 

(DM) basis. The total N content of all the samples 

was determined by the Kjeldahl method (AOAC, 

1990), and then the CP content was calculated as N × 

6.25. The ash content of the samples was determined 

by complete burning in a muffle furnace at 600°C for 

3 hours (AOAC, 1990). The fiber contents, including 

neutral detergent fiber (NDF), acid detergent fiber 

(ADF), and acid detergent lignin (ADL), were 

determined according to Van Soest et al. (1991). The 

in vitro dry matter digestibility (IVDMD) was 

determined according to Tilley and Terry (1963). 

 

Physical characteristics of the silages 

 

After 90 days of ensiling, all the plastic buckets were 

opened for subjective and objective assessment of 

quality. Visual and olfactory tests, such as color, 

smell, texture and the presence or absence of mold, 

were assessed and scored subjectively by experts 

with experience in the area. The four experts were 

from the Department of Livestock Research and had 

different professional backgrounds, were volunteers, 

and were experienced in silage-making. They were 

trained practically on how to apply the criteria set 

(subjective score 1–4; Table 2) and exercised 

independently before commencing the actual 
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evaluation. Mold formation was observed starting 

from the opening of the silages, while color, smell, 

and texture were evaluated immediately after the silo 

was opened. The visual observation for color 

assessment was also aided by standard color charts. 

Each individual score for all attributes was used in 

the statistical analysis. The silage samples of each 

treatment were removed completely and mixed 

thoroughly, a sample from each cylindrical bucket 

was taken for immediate pH and DM determination, 

and the remaining samples were stored at -21°C in a 

deep freezer until analysis. The samples, which were 

stored in a deep freeze, were thawed overnight for 

preparation for further analysis. 

 

 

Table 1. Description of types of sweet potato varieties, harvested ages of vines and proportion of sweet potato 

vines, molasses and sweet potato roots used for silage making. 

Varieties Harvest stages TRT Proportion (%) WC 

(kg) 

Replication 

SPV M SPR Total 

Hawassa-83 60 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

120 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

Kabode 60 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

120 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

Alamura 60 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

120 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

Local 60 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

120 days T1 100 0 0 100 3 3 

T2 98 2 0 100 3 3 

T3 95 5 0 100 3 3 

T4 90 0 10 100 3 3 

T5 80 0 20 100 3 3 

TRT=Treatment; SPV=Sweet potato vine (wilted and chopped); M=Molasses; SPR=Sweet potato root; WC= 

Weight of combination; T1= vine alone, T2= vine+2% molasses, T3= vine+5% molasses, T4= vine+ 10% sweet 

potato root and T5= vine+20% sweet potato root. 
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Table 2. Description of the scales used as indices of silage quality assessment. 

Scores Smell Color Texture Moldiness 

1 (Bad) Rancid and musty 

smell/pungent/ 

Dark/deep brown Slimy Highly moldy 

2 (Moderate) Irritative/offensive; 

alcohol/acidic 

Brown/Medium Slightly 

viscous/slimy 

Medium 

3 (Good) Light acidic (pleasant) Brown yellow Medium (loose 

and soft, firm) 

Slightly mold 

4 (Excellent) Pleasant and sweet- acidic (very 

pleasant) 

Light/green 

yellow/Olive green 

Loose and soft, 

Firm 

Without mold 

Source: Ososanya and Olorunnisomo (2015). 

 

 

Fermentation characteristics 

 

For pH determination, approximately 20 g of silage 

sample per replicate was placed in a beaker to which 

100 ml of distilled water was added (Piltz & Law, 

2007). The samples were manually blended using a 

glass stirrer for 30 minutes, kept for 1 hour and then 

filtered through cheesecloth. Then, the pH of the 

silage extract was measured using a conventional 

digital pH meter (PH-016, Graigar, China) calibrated 

with buffer solutions (pH 4, 7, and 9). However, 

other silage fermentation quality parameters (volatile 

fatty acids and lactic acid) were not determined due 

to the absence of facilities. 

 

Statistical analysis 

 

Data on the physical properties, fermentative 

characteristics, chemical composition and in vitro dry 

matter digestibility of vine silages were analyzed by 

ANOVA using a general linear model (GLM) and 

multivariate analysis in SPSS version 26. Duncan’s 

new multiple range test was used to separate means. 

The following statistical models were used to analyze 

the data: 

 

The statistical model used for physical, fermentative, 

chemical composition and IVDMD of silage samples 

affected by varieties, harvesting stages and additives 

was:  

 

Yijkl=+ Ai + Bj + Ck+ (AB)ij + (AC)ik + (BC)jk + 

(ABC)ijk + eijkl 

 

Where: Yijkl = response variable; μ = overall mean; 

Ai = effect of variety; Bj = effect of harvest stage; 

Ck= effect of treatment; ABij = interaction effect of 

variety i and harvest stage j; ACik = interaction effect 

of variety i and treatment k; BCjk = interaction effect 

of harvest stage j and treatment k; eijkl= random 

error. 

 

 

 

 

RESULTS 

 

Effects of variety, harvest stage and their 

interaction on the nutritional quality of sweet 

potato vines before ensiling 

 

The effects of variety, harvest stage and their 

interaction on the nutritional quality of sweet vines 

before ensiling are presented in Table 3. The 

chemical composition and in vitro dry matter 

digestibility of sweet potato vines before ensiling 

differed among varieties. The dry matter content of 

the vines differed among varieties. The dry matter 

content ranged from 14.9 (Hawassa-83) to 16.8 

(Kabode). Kabode (16.8) and local (16.3) had the 

highest dry matter contents and were significantly 

different from Hawassa-83 (14.9), which had the 

lowest dry matter content. The crude protein content 

of the vines differed among the varieties (p<0.05). 

The CP ranged from 15.3 (local variety) to 

17.7(Hawassa-83). Hawassa-83 (17.7) and Alamura 

(17.5) had the highest crude protein contents and 

were significantly different from the Kabode (16.0) 

and local variety (15.3). 

 

The NDF content significantly differed among the 

varieties (Table 3). There were significant differences 

in NDF content between varieties, ranging from 32.5 

(Alamura) to 37.2 (local variety). The local variety 

had the highest NDF content (37.2), while Alamura 

had the lowest NDF content. Kabode and the local 

variety were significantly different from Alamura and 

Hawassa-83 in terms of NDF. There was a significant 

difference in the ADF content of the vines among the 

varieties (Table 3), ranging from 23.9 (Alamura) to 

28.2 (local variety). The highest ADF content was 

found in the local variety (28.2), which differed 

significantly from that in Alamura (23.9) and 

Hawassa-83 (25.7). There was a significant 

difference in the ADL content of vines among 

varieties (Table 3), ranging from 6.7 (Hawassa-83) to 

8.9 (local variety). The ADL content of sweet potato 

vines was significantly different among varieties, 

although the local variety had the highest value of 8.9 

and Alamura had the lowest of 6.9. There was a 
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significant difference in the in vitro dry matter 

digestibility of vines among varieties (Table 3), 

ranging from 74.1 (for the local variety) to 84.6(for 

the Alamura variety). Alamura had the highest in 

vitro dry matter digestibility (84.6), which differed 

significantly from that of the local variety (74.1) and 

Kabode (75.1). 

 

The chemical composition and in vitro dry matter 

digestibility of sweet potato vines differed among 

harvest stages. The higher DM, NDF, ADF and ADL 

contents resulted from vine harvest at 120 days of 

age. Higher CP content and IVDMD were identified 

from the vines harvested at 60 days of growth. In 

terms of harvest stage, the crude protein content and 

in vitro dry matter digestibility were greater after 60 

days of growth than after 120 days of growth. 

 

The interactive effects of varieties and harvest stages 

significantly affected the chemical composition and 

in vitro dry matter digestibility of sweet potato vines. 

The dry matter content of the vines of the four 

varieties significantly differed among the different 

harvest stages and varieties. For each variety, the CP 

content and IVDMD were highest for the vines 

harvested at 60 days of growth and lower for the 

vines harvested at 120 days of growth. The CP 

content and IVDMD were greater for Hawassa-83 

and Alamura than for Kabode and local varieties for 

both harvest stages. The DM, NDF, ADF and ADL 

contents were greater for sweet potato varieties 

harvested at 120 days and lower for vine harvested at 

60 days. 

 

The effects of variety, harvesting stage, treatment 

and their interaction on the physical properties of 

sweet potato vine silage 

 

The effects of the variety, harvesting stage and 

treatment on the physical characteristics of the sweet 

potato vine silages are shown in Table 4. Varieties 

affect the physical characteristics of silages. The 

smell, color and texture of silage made from 

Hawassa-83 and Alamura were similar, while 

Kabode and local varieties showed similar 

characteristics of these three physical attributes. 

Kabode and local varieties had greater moldiness 

than Hawassa-83 and Alamura and did not

 

 

Table 3. The effects of variety, harvesting stage and their interaction on the chemical composition and invitro 

dry matter digestibility of sweet potato vines before ensiling. 

Variables  (%DM) 

DM% ASH CP NDF ADF ADL IVDMD% 

Varities        

Hawassa-83 14.9b 13.6a 17.7a 33.2b 25.7b 6.7b 84.5a 

Kabode 16.8a 14.9b 16.0b 36.9a 27.8a 8.4a 75.1b 

Alamura 15.5b 13.0a 17.5a 32.5b 23.9c 6.9b 84.6a 

Local 16.3a 11.6c 15.3c 37.2a 28.2a 8.9a 74.1b 

S.E 0.09 0.08 0.08 0.13 0.08 0.07 0.11 
P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Harvesting stages        

60 days 15.1b 12.6b 17.4a 34.3b 25.8b 7.2b 80.9a 

120 days 16.6a 13.9a 15.7b 35.6a 26.9a 8.2a 78.2b 

S.E 0.07 0.06 0.06 0.09 0.05 0.05 0.07 

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
V*HS        

H83*HS60 14.2b 12.8b 18.7a 32.6b 24.7b 6.2b 86.7a 

H83*HS120 15.7a 14.3a 16.6b 33.8a 26.6a 7.1a 82.2b 

K*HS60 16.2b 14.3b 16.9a 36.7b 27.3b 7.9b 75.6a 

K*HS120 17.4a 15.5a 15.1b 37.1a 28.2a 8.9a 74.5b 

A*HS60 14.3b 12.1b 18.6a 31.5b 23.2b 6.5b 86.2a 

A*HS120 16.6a 13.9a 16.3b 33.5a 24.6a 7.3a 82.9b 

L*HS60 15.8b 11.1b 15.7a 36.4b 27.9b 8.3b 74.9a 

L*HS120 16.7a 12.1a 14.9b 37.9a 28.4a 9.6a 73.2b 

S.E 0.14 0.12 0.11 0.19 0.11 0.10 0.15 

P value <0.001 0.005 <0.001 0.001 <0.001 0.082 <0.001 

Means with different superscript letters (a-c) within a column for a given parameter, variety and harvesting stage 

differed significantly (p<0.05); DM: dry matter; CP: crude protein; NDF: neutral detergent fiber; ADF: neutral 

detergent fiber; ADL: acid detergent fiber; IVDMD: in vitro dry matter digestibility; S.E: standard error; V: variety; 

HS: harvesting stage; H83: Hawassa-83; K: Kabode; A: Alamura; L: local; HS60: harvested at 60 days; HS120: 

harvested at 120 days; 
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Table 4. Physical properties of four sweet potato vine silage samples at different harvest stages and after 

treatment with different additives. 

 Parameters 

Variables Smell Color Texture Moldiness 

Varieties     

Hawassa-83 3.1a 3.2a 3.2a 3.3a 

Kabode 2.6b 2.4b 2.8b 2.2b 

Alamura 3.1a 3.1a 3.0a 3.0a 

Local 2.0b 2.3b 2.2b 2.1b 

Mean 2.7 2.8 2.8 2.7 

S.E 0.08 0.08 0.08 0.08 

P value <0.001 <0.001 <0.001 <0.001 

Harvesting stages     

60 days 2.6b 2.6b 2.6b 2.6b 

120 days 2.9a 2.9a 3.0a 2.8a 

Mean 2.8 2.8 2.8 2.7 

S.E 0.05 0.06 0.05 0.05 

P value <0.001 0.001 <0.001 0.011 

Treatments     

T1 1.8d 1.9c 1.9c 1.6c 

T2 2.9b 3.0a 3.1a 2.9b 

T3 3.3a 3.1a 3.4a 3.2a 

T4 2.6c 2.7b 2.7b 2.7b 

T5 2.9b 3.1a 3.0a 3.0a 

Mean 2.7 2.8 2.8 2.7 

S.E 0.08 0.09 0.08 0.08 

P value <0.001 <0.001 <0.001 <0.001 

Interaction effect     

V*HS 0.146 0.025 0.913 0.018 

V*T <0.001 0.001 0.001 0.002 

HS*T 0.538 0.033 0.753 0.871 

V*HS*T 0.888 0.927 0.297 0.478 

Means with different superscript letters (a-c) within a column for a given parameter, variety and harvesting stage 

differed significantly (p<0.05); S.E: standard error; V: variety; HS: harvesting stage; T: treatment; T1: vine alone, 

T2: vine+2% molasses, T3: vine+5% molasses, T4: vine+ 10% sweet potato root of wilted vine weight and T5: 

vine+20% sweet potato root of wilted vine weight. 

 

 

contain additive silages from these four varieties. 

Silage with a pleasant smell was produced from 

molasses-based additives (Treatments 2 and 3) during 

both harvesting stages. The sweet potato-based 

additive silages retained the original color (good 

scores) of the sweet potato vines at both harvesting 

stages. Higher moldiness was recorded at 60 days 

after harvest and without additive silages, indicating 

that early harvesting and a lack of additives can result 

in moderate quality silage. The mold-free silage 

prepared during the late harvest (120 days of age) 

indicates that the sweet potato plants had more leaves 

and soluble carbohydrates during this stage, which 

can easily be compacted during the process of 

making silage. The addition of additives affected the 

physical properties (smell, color, texture and 

moldiness) of the sweet potato vine silages. The 

interactive effects of varieties, harvest stages and 

treatments did not significantly affect the physical 

properties (smelling, color, texture and moldiness) of 

sweet potato vine silages. Silage with a pleasant 

smell was produced from the addition of 2 and 5% 

molasses (treatments 2 and 3). The higher moldiness 

resulted from the silage being ensiled without 

additives. The interactive effects of varieties and 

treatments were significantly affected by the smell of 

vine silages, while the interactive effects of varieties 

and treatments were not significantly affected by the 

color, texture or moldiness of the silages. The 

interaction effects of the harvesting stage and 

treatment on the physical properties (smelling, color, 

texture and moldiness) of the sweet potato vine 

silages were not significant. 
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Effects of variety, harvesting stage, treatment and 

their interaction on the pH, chemical composition 

and in vitro dry matter digestibility of sweet 

potato vine silages 

 

The effects of variety, harvest stage and treatment on 

the pH, chemical composition, and in vitro dry matter 

digestibility of sweet potato vine silages are shown in 

Table 5. The chemical composition and in vitro dry 

matter digestibility of sweet potato vine silages 

differed among varieties (p<0.05). The dry matter 

content of the silages differed among the varieties 

(p<0.05). The dry matter content ranged from 18.7 

(Alamura) to 21.9 (Kabode). Kabode (21.9) and the 

local variety (21.3) had the highest dry matter 

contents and were significantly different from 

Alamura (18.7), which had the lowest dry matter 

content. The crude protein content of the vines 

differed among the varieties (p<0.05). The CP ranged 

from 11.4 (Kabode) to 14.7(Hawassa-83). Hawassa-

83 (14.7) and Alamura (13.7) had the highest crude 

protein contents and were significantly different from 

the Kabode (11.4) local variety (12.6). The NDF 

content significantly differed among the varieties 

(Table 5). There were significant differences in NDF 

content between varieties, ranging from 28.3 

(Alamura) to 34.7 (Kabode). Kabode had the highest 

NDF content (34.7), while Alamura had the lowest. 

Kabode and the local variety were significantly 

different from Alamura and Hawassa-83 in terms of 

NDF. There was a significant difference in the ADF 

content of vine silages among varieties (Table 5), 

ranging from 22.3 (Alamura) to 26.0 (Kabode). The 

highest ADF content was found in Kabode (26.0), 

which differed significantly from that in Alamura 

(22.3) and Hawassa-83 (23.8). There was a 

significant difference in the ADL content of vine 

silages among varieties (Table 5), ranging from 6.6 

(Alamura) to 7.9 (Kabode). The ADL content of 

sweet potato vine silages significantly differed 

among varieties; however, Kabode had the highest 

value of 7.9, and Alamura had the lowest value of 

6.6. There was a significant difference in the in vitro 

dry matter digestibility of vine silages among 

varieties (Table 5), ranging from 82.5 (for the local 

variety) to 86.9 (for Hawassa-83). Hawassa-83 had 

the highest in vitro dry matter digestibility (86.9), 

which differed significantly from that of the local 

variety (82.5) and Kabode variety (82.6). 

 

The chemical composition and in vitro dry matter 

digestibility of sweet potato vine silages differed 

among harvest stages. The highest DM, NDF, ADF, 

ADL and IVDMD values were detected in the vines 

harvested at 120 days of age. In terms of harvest 

stages, the crude protein content was greater after 60 

days of growth than after 120 days of growth. 

The addition of molasses and sweet potato roots 

lowered the silage pH and CP, NDF, ADF, and ADL 

contents but increased the dry matter content and in 

vitro dry matter digestibility with increasing levels of 

additives in all varieties in a similar manner. 

However, increasing the level of molasses from 2% 

to 5% increased the ash content, while the reverse 

was observed with increasing the level of sweet 

potato roots from 10% to 20%. An increase in the 

levels of molasses and sweet potato roots increased 

the silage dry matter content in all varieties, with the 

greatest increase occurring in sweet potato vine, 

which received 5% molasses and 20% sweet potato 

root. The varieties differed in ways similar to their 

preensiled characteristics; in all treatments, Hawassa-

83 and Alamura had similar and lower dry matter 

contents than Kabode and the local variety (Table 5). 

With respect to all varieties, increasing levels of 

molasses and sweet potato roots tended to decrease 

the crude protein content. Silages grown without 

additives in Hawassa-83 and Alamura contained 

more crude protein than did Kabode and the local 

variety. Among all the treatments, the highest crude 

protein content was found in Hawassa-83, and the 

lowest was found in Kabode.Additive and variety 

effects also affected the fiber contents (NDF, ADF, 

and ADL) of sweet potato vine silages. Additives 

decreased NDF, ADF, and ADL in all varieties. 

Among all the treatments, Alamura had the lowest 

NDF, ADF, and ADL contents, followed by 

Hawassa-83. Kabode and local varieties had similar 

NDF, ADF, and ADL contents but were higher than 

Hawassa-83 and Alamura in all treatments. 

 

The in vitro dry matter digestibility of silages was 

affected by additives and variety. Increased additive 

levels improved in vitro dry matter digestibility in all 

varieties. Silages of Hawassa-83 and Alamura had 

similar in vitro dry matter digestibility but were 

higher than those of other varieties. Kabode and local 

varieties were also similar in terms of in vitro dry 

matter digestibility across all treatments. All the 

tested additives had similar effects on most of the 

measured parameters. The varieties exhibited 

differences similar to their preensiled characteristics, 

in which Hawassa-83 and Alamura showed similar 

and better results than Kabode and local varieties for 

most measured parameters (Table 5). 

 

The interactive effects of varieties and treatments 

significantly affected the chemical composition and 

in vitro dry matter digestibility of sweet potato vine 

silages. The interactive effects of harvesting stage 

and treatment on the chemical composition and in 

vitro dry matter digestibility of sweet potato vine 

silages were not significant. 
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Table 5. Effects of variety, harvesting stage and treatment on the pH and nutritional quality of sweet potato 

vine silage. 

Variables  (%DM) 

PH DM% ASH CP NDF ADF ADL IVDMD% 

Varieties         

Hawassa 83 3.8a 18.9b 15.5a 14.7a 30.6b 23.8b 6.7b 86.9a 

Kabode 3.9b 21.9a 14.2b 11.4b 34.7a 26.0a 7.9a 82.6b 

Alamura 3.8a 18.7b 14.4b 13.7a 28.3c 22.3c 6.6b 86.4a 

Local 3.9b 21.3a 12.1c 12.6b 33.3a 25.0a 7.2a 82.5b 

Harvest stages         

60 days 3.8a 18.9b 14.9a 11.9a 29.2b 21.8b 6.4b 83.5b 

120 days 3.9a 21.5a 13.1b 11.3a 34.3a 26.8a 7.7a 85.8a 

Treatments         

T1 3.9a 18.2d 15.1a 16.3a 35.3a 31.5a 9.2a 81.7c 

T2 3.8a 20.4a 15.1a 13.3b 33.2b 23.3b 7.0b 84.7b 

T3 3.8a 22.4a 15.6a 12.2c 31.3c 22.2c 6.4c 86.0a 

T4 3.8a 19.2c 13.1b 12.4c 30.3c 22.7b 6.8c 84.4b 

T5 3.8a 20.9b 11.4c 11.4d 28.6d 21.3d 6.0c 86.2a 

Varieties         

S.E 0.01 0.07 0.06 0.08 0.08 0.07 0.07 0.08 

p Value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Harvest stages         

S.E 0.01 0.05 0.04 0.06 0.06 0.05 0.05 0.06 

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Treatments         

S.E 0.01 0.08 0.06 0.09 0.09 0.08 0.08 0.09 

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

V*HS         

S.E 0.01 0.09 0.08 0.12 0.12 0.09 0.10 0.11 

p value 0.754 <0.001 0.457 0.012 <0.001 0.431 <0.001 0.004 

V*T         

S.E 0.02 0.15 0.12 0.19 0.18 0.15 0.16 0.18 

P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

HS*T         

S.E 0.01 0.11 0.09 0.13 0.13 0.11 0.12 0.13 

p value 0.211 0.044 0.722 0.003 0.527 0.427 0.555 0.011 

V*HS*T         

S.E 0.02 0.21 0.18 0.27 0.26 0.22 0.23 0.25 

p value 0.718 0.017 0.188 <0.001 <0.001 <0.001 0.992 0.496 

Means with different superscript letters (a-d) within a row for a given parameter and variety, harvesting stage and 

treatment differed significantly (p<0.05); DM: dry matter; CP: crude protein; NDF: neutral detergent fiber; ADF: neutral 

detergent fiber; ADL: acid detergent fiber; IVDMD: in vitro dry matter digestibility;S.E.: standard error; V: variety; HS: 

harvesting stage; T: treatment; T1: vine alone, T2: vine+2% molasses, T3: vine+5% molasses, T4: vine+ 10% sweet 

potato root of wilted vine weight and T5: vine+20% sweet potato root of wilted vine weight. 

 

 

Effect of silage on the chemical composition and in 

vitro dry matter digestibility of sweet potato vines 

 

The overall effect of silage making relative to the 

vine, regardless of variety, is given in Table 6. Silage 

production increased in vitro dry matter digestibility 

in all treatments except for sweet potato vine, which 

increased sweet potato root addition by 20% but 

decreased NDF and crude protein compared to those 

in vines and vines ensiled without additives. Silage 

production decreased the crude protein content in 

comparison to that in vines and vines ensiled without 

additives. The crude protein content of the vine 

ensiled without additive was greater than that of the 

entire additively treated vine silage. The crude 

protein content of sweet potato vine ensiled without 

additives increased compared with that of the vine, 

while the addition of molasses and sweet potato roots 

decreased the crude protein content as the amount of 

additives increased. The ash contents of 2% and 5% 

of the molasses-treated silages were greater than 

those of the vine. The ash content decreased as the 

amount of sweet potato root added increased. 
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Table 6. Effect of silage on the chemical composition and in vitro dry matter digestibility of sweet potato vines 

(mean of the four varieties from both harvesting stages). 

 

Parameter 

 

Vine 

Silage making   

T1 T2 T3 T4 T5 S.E. p value 

PH - 3.9 3.8 3.8 3.9 3.8 0.02 <0.001 

DM% 15.9 18.2 20.4 22.4 19.2 20.9 0.39 <0.001 

Ash (% DM) 13.3b 15.1a 15.1a 15.6a 13.1b 11.4c 0.34 <0.001 

CP(% DM) 15.7b 16.3a 13.3c 12.2c 12.4c 11.4d 0.45 <0.001 

NDF (% DM) 34.9a 35.3b 33.2c 31.3d 30.3d 28.6e 0.72 <0.001 

ADF(% DM) 26.4b 31.5a 23.3b 22.2b 22.7b 21.8c 0.59 <0.001 

ADL(% DM) 7.7b 9.2a 7.0b 6.4c 6.8b 6.0c 0.21 <0.001 

IVDMD (%) 79.5c 81.7c 84.7b 86.0a 84.4b 86.2a 0.64 <0.001 

Means in the same row with different superscript letters (a-e) differed significantly (p<0.05); DM: dry matter; CP: 

crude protein; NDF: neutral detergent fiber; ADF: neutral detergent fiber; ADL: acid detergent fiber; IVDMD: in vitro 

dry matter digestibility; S.E: standard error; T1: vine alone, T2: vine+2% molasses, T3: vine+5% molasses, T4: vine+ 

10% sweet potato root of wilted vine weight, T5: vine+20% sweet potato root of wilted vine weight. 

 

 

DISCUSSION 

 

Effects of variety, harvesting stage and their 

interaction on the nutritional quality of sweet 

potato vines before ensiling 

 
The crude protein content for all the varieties 

decreased with age at harvest, which was mainly due 

to lignification, which increased the cell wall content 

(NDF) with maturity (Etela and Oji, 2009). Moat and 

Dryden (1993) also reported high protein content in 

young sweet potato vines and a decrease in protein 

content with age. Vine harvests at 60 days had a 

greater CP content than those at 120 days. Ondabu et 

al. (2005) harvested vines at 90 days and reported a 

CP content of 18.4 for Wagabolige and 16.5 for 

Musinyamu. This value was greater than the results 

obtained in this study for the local variety (14.9) 

harvested at 120 days (Table 3) but agreed with those 

observed for Hawassa-83, Kabode, and Alamura. The 

CP contents of all varieties harvested at 60 days in 

the present study were lower than those obtained by 

Vo Lam (2004) (22.7) for the Hshinchu variety and 

by Olorunnisomo (2007) (21.8) for the TIS-Ex-

lgbariam variety harvested at 8 weeks. The variations 

could be attributed to varietal and environmental 

differences. In the present study, the CP content of 

vines for all varieties decreased with age, which is in 

agreement with the findings of Olorunnisomo (2007), 

who reported that the CP content of the TIS-Ex-

Igbariam variety harvested at 4, 6, and 8 weeks was 

26.7, 25.0, and 21.8, respectively. 

 

NDF is a chemical indicator of the plant cell wall 

content of forage, and ADF is the cell wall content 

minus a cell wall component called hemicelluloses. 

As a plant matures, the cell wall content increases as 

a percentage of the total plant cell. Plant cell walls 

are substantially less easily digested than other cell 

components (intracellular contents). Therefore, as the 

cell wall component of the cell increases with 

maturity, the digestibility or quality of the forage 

decreases. The fiber content changed in all the 

varieties (Pinkerton et al., 1992). 

 

In this study, the Hawassa-83 and Alamura varieties 

cut at 60 days had low NDF, ADF, and ADL 

contents, making them the most suitable of the 

varieties tested. NDF is closely associated with the 

total potential intake of forage by an animal, while 

ADF is more closely related to the digestibility of the 

forage; as such, both values are used to forecast the 

quality of the forage (Pinkerton et al., 1992). 

 

The effects of variety, harvesting stage and 

additives on the physical properties of sweet 

potato vine silage 

 

The current study demonstrated the suitability of 

silage made from sweet potato vines. There were no 

significant differences in the physical properties of 

the silage produced from the vines of the Hawassa-83 

and Alamura varieties or from the Kabode and local 

varieties for any of the measured physical attributes 

(smell, color, texture and moldiness). The silage 

made from the Hawassa-83 and Alamura varieties 

had a yellow color and pleasant odor and was soft in 

texture. No mold occurred in the additive-based 

silage of these two varieties. This shows that the 

Hawassa-83 and Alamura vine silages were of good 

quality. The silage produced from Kabode and local 

varieties was moderate in quality. In terms of the 

acceptability of silage to animals, the most important 

physical characteristic is smell/odor, but these 

physical properties help us to determine well-

preserved silage. These physical qualities, especially 

color, were similar to those obtained by Man and 

Wilktorsson (2002) without the addition of molasses 

at two months after ensiling. High (P < 0.05) 

moldiness resulted at the late stage of harvest (120 
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days of growth age) and without additive silages. 

Studies have shown that low levels of lactic acid 

bacteria at late-stage silage maturity are responsible 

for improving silage fermentation and aerobic 

stability and reducing fungal growth (Ogunade et al., 

2018). Based on their color, smell, texture and 

moldiness, both Hawassa-83 and Alamura vine 

silages are considered to be well prepared. The silage 

produced from the Hawassa-83 and Alamura 

varieties had good texture because the moisture 

content of the silage material was in accordance with 

the water content for the optimal fermentation 

process, which ranged from 65-75%. Silage with a 

high moisture content (> 80%) has a slim, soft and 

moldy texture, while silage with a low moisture 

content (<30%) has a dry texture and is not 

overgrown with mold. The mold growth in silage can 

be caused by the process of silo filling, which results 

in air leakage. Molds can grow under anaerobic 

conditions in a silo (Lima, 2010). 

 

Effects of variety, harvesting stage, treatment and 

their interaction on the pH, chemical composition 

and in vitro dry matter digestibility of sweet potato 

vine silages 

 

Nutrient losses and the intake of silage by livestock 

are affected by the type of fermentation that occurs 

during ensiling (Kaizer and Piltz, 2004), which can 

be evaluated by silage fermentation quality 

parameters under laboratory conditions. One such 

parameter for silage fermentation quality is pH (Kaya 

and Calsikan, 2010), which indicates the acidity of 

the material. Anaerobic fermentation of water-soluble 

carbohydrates (WSCs) of an ensiled forage crop by 

lactic acid bacteria lowers the pH of the silage to a 

level that inhibits the activities of plant enzymes, 

clostridia, and entrobacteria (McDonald et al., 2002; 

Saarisalo et al., 2007). However, the desired pH is 

affected by the dry matter and soluble carbohydrate 

contents, the forage crop species or variety, and the 

type of fermentation that occurs (Kaizer and Piltz, 

2004). 

 

The additive level and variety affected the pH of all 

silage treatments in the current study (Table 5). For 

all varieties, the control silage treatments had a 

greater pH than did the additive treatments. However, 

all treatments of all varieties, even the control ones, 

were within the pH range of 3.5–4.2, which is 

considered optimal for low dry matter content silages 

to be preserved well (Kaizer and Piltz, 2004). Sweet 

potato vines can be preserved well without additives 

with a pH less than 4 (Ruiz et al., 1981; Kaya and 

Calsikan, 2010), which supports the current results. 

 

The decrease in pH with increasing levels of 

molasses and sweet potato roots could be attributed 

to the supply of water-soluble carbohydrates that 

microbes can use. A low pH is typically achieved by 

lactic acid bacteria fermenting sugars to lactic acid, 

which inhibits the activities of undesirable microbes 

such as clostridia and entrobacteria (McDonald et al., 

2002). A decreased pH and improved fermentation 

due to the addition of molasses to ensiled materials 

have been widely reported. The carbohydrate content 

of sweet potato roots ranges from 80–90% on a DM 

basis (Dominguez, 1992; Lebot, 2009), and this could 

therefore be a good source of fermentable sugars 

when added to sweet potato vine silages. 

 

Increasing the molasses and sweet potato root 

contents increased the silage dry matter content in all 

varieties, which could be attributed to the higher dry 

matter contents of both additive treatments than of 

the sweet potato vines. Similar results with increasing 

levels of molasses (Kaya and Calsikan, 2010) and 

sweet potato roots (Giang et al., 2004) in sweet 

potato vine silages have been reported. However, the 

dry matter contents of all silage samples in the 

present study were lower than the recommended 

optimum of 30% dry matter for good silage 

production (Titterton and Bareeba, 1999). 

 

The addition of molasses had no effect on the ash 

content in any of the varieties except for Alamura, 

where 2% molasses decreased the ash content. Kaya 

and Calsikan (2010) reported similar results for sweet 

potato vine silage. The decreased ash content with 

increased sweet potato root content could be 

attributed to the low ash content of the sweet potato 

vine (Table 5). 

 

The decreased CP, NDF, ADL, and ADF contents 

with increasing levels of molasses and sweet potato 

root in the present study could have resulted from the 

low contents of these nutrients in the additives. This 

result agreed with that of Kaya and Calsikan (2010), 

who reported similar trends with increasing levels of 

molasses in sweet potato vine silages. Giang et al. 

(2004) also reported decreased CP and NDF contents 

in mixtures of sweet potato vine and root silages with 

increasing levels of sweet potato roots. Furthermore, 

Baytok et al. (2005) reported decreased NDF and 

ADF contents with increasing levels of molasses in 

corn silage because of the low NDF and ADF 

contents of molasses and increased fermentation 

resulting from the high sugar content of molasses. 

 

The in vitro dry matter digestibility of all varieties 

increased with increasing levels of additives; the 

highest in vitro dry matter digestibility was found at 

the highest levels of additives, which may be 

attributed to improved fermentation and the low fiber 

contents of the additives. 
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Effect of silage on the chemical composition and 

invitro dry matter digestibility of sweet potato 

vines 

 

Silage affected the chemical composition and in vitro 

dry matter digestibility of sweet potato vines 

compared to those of vines (Table 6). The higher dry 

matter content of the silages than that of the fresh 

could be due to the wilting of the materials prior to 

ensiling and the higher dry matter content of the 

additive-treated silages. The addition of molasses and 

sweet potato root decreased the crude protein content, 

while silage without additives increased the crude 

protein content compared to that of the vine. The 

increased crude protein content in sweet potato vine 

without additives could be due to microbial protein 

synthesis (Rahman and Aneela, 2004). The reduction 

in water soluble carbohydrates during fermentation 

can also promote a proportional increase in crude 

protein content at the expense of a reduction in true 

protein due to protein fermentation (McDonald et al., 

1991). The reduced crude protein content in the 

additive-treated silages could be due to the low 

protein content of the additives. 

 

The NDF and ADF contents of ensiled materials 

decrease due to hemicellulose degradation (Salamone 

et al., 2012; Taher-Maddah et al., 2012). However, 

Hilla et al. (2001) reported that ensiling had no effect 

on lignin and ADF contents, as lignin and cellulose 

are relatively stable to hydrolysis during silo 

fermentation. The increased contents of NDF, ADF 

and ADL in sweet potato vine without additives 

(treatment 1) in the present study contradict the 

above reports. 

 

The additives decreased the fiber contents (NDF, 

ADF, and ADL), which could be due to their low cell 

wall contents, and improved silage fermentation 

resulted from higher sugar contents (Baytok et al., 

2005). However, the NDF and ADF contents of some 

additively treated silage were greater than the 

minimum of 30% and 19%, respectively, required for 

healthy rumen in dairy cows (Jacobs and Hargreaves, 

2002), implying that additional fibrous feeds should 

be fed during feeding. 

 

In the present study, ensiling with 2% or 5% 

molasses and 10% or 20% sweet potato root 

increased in vitro dry matter digestibility compared to 

that of fresh vine. The increase in in vitro dry matter 

digestibility of sweet potato vine with 2% or 5% 

molasses and sweet potato vine with 10% or 20% 

sweet potato roots could be attributed to a sufficient 

supply of soluble carbohydrates to promote desirable 

fermentation. Compared with fresh vine, ensiling 

without additives increased in vitro dry matter 

digestibility. 

On the other hand, the addition of 5% molasses 

(treatment 3) and 20% sweet potato root (treatment 5) 

increased the in vitro dry matter digestibility 

compared to that of the fresh vine. This could suggest 

that these additive levels were sufficient to provide 

the sugar content required for the desired 

fermentation. Ruiz et al. (1981) reported that the 

addition of sweet potato roots slightly improved the 

in vitro dry matter digestibility of sweet vine silages. 

 

Final recommendations; first on-farm applied 

research should be carried out to develop appropriate 

technologies for the preservation and utilization of 

sweet potato vines as animal feed in collaboration 

with farmers. Second sweet potato vines can be fed 

fresh, dried, or ensiled, as the preservation method 

does not affect the nutritive value. However, in 

humid tropical countries where sweet potato leaves 

cannot be preserved by sun-drying during the 

harvesting season, the ensiling method is 

recommended and third further research should be 

undertaken to improve the energy content of sweet 

potato vine silage, which could include rejected or 

unsalable tubers in the silage-making process. 

 

CONCLUSIONS 

 

The nutritional value and physical characteristics of 

sweet potato vines are improved through the silage 

process. The nutritional composition and physical 

characteristics of sweet potato vine silage results 

showed that sweet potato vines can be preserved as 

silage for dry-season feeding. The physical 

characteristics and nutritional composition of sweet 

potato vine silage were affected by the harvesting 

stage. The best physical qualities (better smell, color, 

texture, and moldiness) and lowest nutritional value 

were obtained from sweet potato vine silages 

harvested at 120 days. Conversely, the silage’s 

nutritional value (better CP and IVDMD) was highest 

at harvesting 60 days but its physical characteristics 

were lowest. Therefore, harvesting at 60 days could 

be the best option to get silage with high nutritional 

value, while harvesting at 120 days could be the best 

option to get silage with high physical characteristics. 

Increased levels of molasses and sweet potato roots 

resulted in improved silage quality, suggesting that 

these additives may be important in conserving high-

quality silage with minimum nutrient losses from 

improved fermentation. However, all the silage 

treatments were acceptable, although the best results 

were obtained with 5% molasses and 10% and 20% 

sweet potato root additions. In silages, the varieties 

exhibited differences similar to their preensiled 

characteristics, in which Hawassa-83 and Alamura 

showed similar and better results than Kabode and 

the local variety in most measured parameters. 
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