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Abstract
Background and Objective: Considerable quantities of crop residues by uncommon agro-industrialist are generated every year in most
developing countries in the tropics and subtropics. Therefore, there is a growing interest in most countries to use the low cost alternative
feedstuff sources for animals. This experiment evaluated sweet potato vines from twelve cultivars for nutritive value and anti-nutritional
substances. Materials and Methods: Samples for the analysis were obtained from the Agronomy Department from pilot study plots
established at five villages in five local government areas of Kano state, Nigeria. Samples were analyzed in triplicates in a completely
randomized design after oven drying at 70EC for 48 h and ground to pass through a 2 mm sieve using a hammer mill. Results: The results
indicate significant differences (p<0.05) among all the parameters analyzed or calculated. Crude protein was higher (p<0.05) in the cultivar
Lourdes (20.58%) while NFE was greatest (p<0.05) in Danchina (51.51%). The  NDF  was  significantly  lower  (p>0.05)  in  cultivar A0305.
In contrast, dry matter  intake  as   a  percentage  of  body  weight  and  relative  feed  value  were  significantly  higher  (p<0.05)  in  A0305
(3.94 and 208.54, respectively). Conclusion: All the cultivars demonstrated excellent feeding potential in terms of quality. However,
comparatively it would appear that A0305 had a higher feeding value, given its relatively lower NDF and higher feed intake as well as
relative feed value.
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INTRODUCTION

Majority of small-scale farmers in Africa and Asia plant
sweet potato (Ipomoea  batatas  L. (Lam))  for tubers as a
source of energy/or fodder as a source of protein and vitamins
for humans1 and livestock2. The selection and adoption of
sweet potato cultivar with the potential as animal feed will
assist a great deal in mitigating the pressure on conventional
feed resources owing to competition by humans.
Furthermore, the utilization of sweet potato vines in livestock
feeding could help to reduce some of the nutritional problems
associated with the dry season feeding of livestock during
which time the crude protein content of native grasses falls
below the minimum threshold level for animal maintenance
and production. Increasing the amount of sweet potato vines
in napier based diets improved crude protein, feed intake and
rumen NH3-N production3. Age at harvest is one of the major
management factors affecting the yield and tuber quality of
sweet potatoes4.

One of such alternative feedstuffs is the potato vine that
can remain green during a long period and be fed without any
form of treatment as it is applicable to cereal crop residues5.
Potato is one of the most important food crops in developing
countries, such as Nigeria. Consequently, there is a huge
amount of potato vines (plant residues after harvest)
produced and left over after harvest. Traditionally, potato has
been grown exclusively for the production of tubers and the
vines have been considered as a waste byproduct and
therefore thrown away. This is while vines could be fed to
livestock and the tubers used for human consumption. It has
been shown that the leaves make up approximately half of the
potato plant biomass4. In developing countries, potato vines
are mainly used as animal feed wherever they are produced6.
Potato vines could, therefore, be an important resource as
ruminant livestock feed in the developing countries.
Previously, the sweet potato vines has been fed successfully to
dairy cattle7 and fattening steers8. Besides, the chemical
composition and nutrient digestibility of the potato vine has
been compared with alfalfa hay as the dominant reference
forage in ruminant nutrition. The objective of the study was to
evaluate the nutritive value and antinutritional factors of
sweet potato vines from twelve cultivars.

MATERIAL AND METHODS 

The experiment was conducted during the rainy season
between July-October of the year 2016. Samples of sweet
potato  vines  were  obtained  from  twelve  cultivars  of   sweet

potato (Melinda, Danchina, Centennial, Lourdes, Gloria,
Mother’s delight, Delvia, T1Z1, King J, A0305, Sumhia and
Jane) planted by Agronomy Department of Bayero University,
Kano at five different villages, namely Bagwai, Serina, Fagam,
Gara and Gulu located in the following Local Government
areas of Kano state Bagwai, Garko, Kibiya, Madobbi, Gara and
Rimingado,   respectively.   The    vines    were    harvested    at
9 months post planting.

Experimental location: Kano lies between longitude 9E31'
and 12E30' North and latitude 9E30' and 8E42' East in the
Sudan Savannah ecological zone of Nigeria. The zone is
characterized by two distinct seasons namely, wet season
(May-September) and dry season (October-April). Mean
annual rainfall ranges from 500-1000 mm and temperature
from 21-39EC9.

Treatments and experimental design: A single plot was
established for each of the twelve cultivars of sweet potato in
each of the locations. Each location therefore constituted a
block. The experimental design was a randomized complete
block design. The treatments were the twelve varieties of
sweet potato vines and each treatment was replicated 4 times.
Laboratory analysis was carried out using 3 replicate samples
in a completely randomized design.

Laboratory analysis: Triplicate samples of sweet potato vines
for each cultivar were oven dried at 70EC for 48 h. The dried
samples were ground to pass through a 2 mm sieve. The
samples were then used for proximate analysis according to
AOAC10. Antinutritional factors (tannin, saponin, phytate,
oxalate and hydrogen cyanide) were determined using the
methods described by Peter-Okechukwu et al.11. 

Calculations: Other nutritive value parameters (DDM, DMI and
RFV) were calculated as thus:

12

120DMI = 
NDF % dry matter basis

DDM = 88.9-(0.779×ADF %, dry matter basis)12

RFV = DDM %×DMI %×0.77512

Where:
DMI = Dry matter intake
DDM = Digestible dry matter
RFV = Relative feed value
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Statistical analysis: Data were analyzed with the aid of
Analysis of Variation (One way ANOVA) using SAS 2009
(Version 9.2 TSIMO, CARY, NC, USA)13. Differences among
means were separated using Duncan’s multiple range test at
5% probability level.

RESULTS

The proximate composition of potato vines is shown in
Table 1. Varieties were significantly different (p<0.05) in terms
of all the proximate constituents of sweet potato vines
evaluated. The values for ash ranged from 5.41% in T10
(A0305) to 10.40% in T4 (Lourdes). Crude protein from 10.82%
in T6 (Mother’s delight) to 20.58% in T4 (Lourdes). The crude
fiber content varied from 21.14% in T9 (King J) to 35.37% in T4
(Lourdes). Ether extract was from 3.90% in T8 (T121) to 6.22%
in T5 (Gloria) while NFE was from 27.86% in T4 (Lourdes) to
51.51% in T2 (Danchina).

Fiber fractions and other nutritive value parameters are
shown in Table 2. Significant differences (p<0.05) were
observed among the different varieties of sweet potato vines.
Mean ADF values ranged from 24.25% in T11 (Sumai) to
26.63% in T4 (Lourdes). NDF was from 30.5% in T10 (A0305) to
36.24% in T1 (Melinda). Mean dry matter intake varied from
3.32% in T1 (Melinda) to 3.94% in T10 (A0305). Digestible dry
matter value was from 67.74% in T9 (King J) to 70% in (Sumai)
while relative feed value was from 176.88% in T1 (Melinda) to
208.54% in T10 (A0305).

The antinutritional factors in sweet potato vines differed
significantly (p<0.05) among the cultivars. Tannin content
ranges from 0.31% in T12 (Jane) to 1.25% in T5 (Gloria) as
shown in Table 3. Saponin from 0.64% in T9 (King J) to 2.46%
in T1 (Melinda). Phytate varied from 19.59 mg/100 g in T12
(Jane) to 57.29 mg/100 g in T4 (Lourdes). Oxalate ranged from
8.38 mg/100 g in T2 (Danchina) to 29.42 mg/100 g in T3
(Centennial) and HCN from 2.30 mg/100 g in T5 (Gloria) to 5.73
mg/100 g in Centennial.

Table 1: Proximate composition (%) of sweet potato vines from 12 cultivars
Ash Moi CP CF EE NFE

T1 (Melinda) 9.83a 6.00d 13.40d 30.62bc 4.60a 41.56bc

T2 (Danchina) 7.46bc 9.93a 13.74e 23.02d 4.26a 51.51a

T3 (Centennnial) 5.53d 9.80a 14.05e 30.65bc 5.79a 43.97ac

T4 (Lourdes) 10.40a 8.00b 20.58a 35.37a 5.79a 27.86f

T5 (Gloria) 5.84cd 6.64cd 17.43bcd 33.42ab 6.22a 36.40de

T6 (Mothers delight) 10.11a 7.43bc 10.82f 29.68c 4.51a 44.87b

T7 (Delvia) 5.83cd 8.23b 15.31cde 33.77ab 5.92a 40.20cd

T8 (T121) 8.79ab 7.33bcd 20.05ab 33.82ab 3.90a 33.43e

T9 (King J) 9.23a 10.63a 14.71de 21.14d 3.95a 51.00a

T10 (A0305) 5.41d 8.13b 18.04abc 29.00c 4.26a 43.28bc

T11 (Sumai) 8.67ab 7.33bcd 15.14de 34.82ab 5.87a 35.81e

T12 (Jane) 8.85ab 9.55a 15.31cde 29.17c 4.45a 42.23bc

p-value 0.0001 0.0001 0.0001 0.0001 0.5076 0.0001
Means with different superscripts within the same column are significantly different (p<0.05),  Moi:  Moisture,  CP:  Crude  protein,  CF:  Crude  fiber,  EE:  Ether  extract,
NFE: Nitrogen free extract

Table 2: Fiber fractions dry matter intake (% body weight) digestible dry matter (DDM) and relative feed value (RFV %) of vines from 12 sweet potato cultivars
ADF NDF DMI DDM RFV

----------------------------------------------------------------------------- (%) -----------------------------------------------------------------------------
T1 (Melinda) 25.78abcde 36.24a 3.32e 68.82bcdef 176.88e

T2 (Danchina) 24.53def 35.09ab 3.42cde 69.79abc 185.28cd

T3 (Centennnial) 26.28abc 32.22d 3.73b 68.43def 197.86b

T4 (Lourdes) 26.63a 34.90abc 3.44cde 68.16f 181.68cde

T5 (Gloria) 25.84abcd 33.78c 3.56c 68.79cdef 189.63c

T6 (Mothers delight) 25.17bcdef 35.36ab 3.40de 69.30abcde 182.36cde

T7 (Delvia) 26.17abc 31.56de 3.81b 68.52def 202.06ab

T8 (T121) 24.92cdef 35.93a 3.34e 69.48abcd 180.02de

T9 (King J) 27.16a 34.27bc 3.50cd 67.74f 184.02cde

T10 (A0305) 26.44ab 30.50e 3.94a 68.30ef 208.54a

T11 (Sumai) 24.25f 35.73a 3.36de 70.00a 182.39cde

T12 (Jane) 24.46ef 34.98abc 3.43cde 69.88ab 185.86cd

p-value 0.0001 0.0001 0.0001 0.0001 0.0001
Means with different superscripts within the same column are significantly different (p<0.05), ADF: Acid detergent fiber, NDF: Neutral detergent fiber, DMI: Dry matter
intake, DDM: Digestible dry matter, RFV: Relative feed value
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Table 3: Antinutritional substances (mg/100 g) in sweet potato vines from 12 cultivar
Tannin Saponin Phytate Oxalate HCN

T1 (Melinda) 0.87bc 2.46a 36.70cd 19.43cd 5.13abc

T2 (Danchina) 0.69cd 1.26c 46.98b 8.38f 3.86c

T3 (Centennnial) 1.06ab 0.96cde 31.37de 29.42a 5.73a

T4 (Lourdes) 0.80c 0.75de 57.29a 13.02ef 5.36ab

T5 (Gloria) 1.25a 1.69b 28.50ef 20.29c 2.30d

T6 (Mothers delight) 0.50de 0.90cde 26.43ef 10.99ef 4.43abc

T7 (Delvia) 0.79c 1.06cd 24.34efg 13.59e 4.17bc

T8 (T121) 0.38e 1.82b 31.74de 15.32de 4.72abc

T9 (King J) 0.79c 0.64e 30.88de 10.64ef 3.90c

T10 (A0305) 0.42e 1.27c 21.43fg 23.09bc 4.89abc

T11 (Sumai) 1.04ab 0.81de 39.52c 27.29ab 3.77c

T12 (Jane) 0.31e 1.01cde 19.59g 10.89ef 4.37abc

p-value 0.0001 0.0001 0.0001 0.0001 0.0077
Means with different superscripts within the same column are significantly different (p<0.05)

DISCUSSION

The results of proximate and fiber analysis as well as other
nutritive value indicate potato vines of good feeding quality.
The ash contents recorded in the current study were similar to
those reported by Yacout et al.14 (8.89-10.74%) for fresh,
sundried un-inoculated and inoculated sweet potato vines.
The greater ash values recorded by T4 (Lourdes) and Mother’s
delight (T6) are suggestive of higher mineral content in the
vines. The range of crude protein observed in the current
study (10.82-20.58) suggests higher crude protein values well
above the critical limit of protein requirement by ruminant
animals. The protein values were higher than those reported
by Yacout et al.14 for fresh, sundried and ensiled potato vines.
The seeming difference may be attributed to genotype and
environmental condition. The crude fiber values obtained in
the  present  study  were  higher  than  those  reported  by
Yacout et al.14. It will appear that ensiling may have had a
depressing influence on the crude fiber content of sweet
potato vines. In the same connection, the ether extract values
recorded in the current study (3.90-6.22) were greater than the
values obtained by Yacout et al.14 (2.58-3.38).The difference
may be adduced to the effect of processing on the ether
extract content of the vines used by the researcher. The
nitrogen free extract values in the current study were lower
than those reported by Yacout et al.14 (50.07-60.43). This may
probably be due to the correspondingly higher crude fiber
reported in this study, which could have masked the available
soluble carbohydrate. The acid and neutral detergent fiber
values reported in this study were within the range reported
by Yacout et al.14.

The higher dry matter intake and relative feed value
observed in variety A0305 (T10) may be due to its
comparatively lower NDF value among the vine cultivars
evaluated. Furthermore, dry matter intake is inversely related

to NDF. By and large, the relative feed values of all the cultivars
were greater than 151 considered as prime in terms of feed
quality15.

The tannin content recorded in the current study for all
the varieties of sweet potato vines was lower than that
reported by Yacout et al.14 (2.41-6.19 mg/100 g) for sundried
and ensiled materials. This may be due to genotype and
environmental effects14. Other antinutritional  substances,
such as saponin, phytate oxalate and HCN, were comparatively
higher than the values reported by Yacout et al.14 (0.11-0.42,
2.54-5.63,  1.94-4.86  and  0.49-1.07mg/100 g),  respectively.
The lower values reported by Yacout et al.14 may be explained
in the context of the role of lactic acid bacteria in the
solubilization of the aforementioned substances16. Other
researchers    reported    even    higher    values    for    tannin
(9.01 mg/100 g)17 and HCN (30.24 mg/100 g) in sweet potato
(Ipomoea batatas) leaves18.

CONCLUSION

All  the  sweet  potato  vines  showed  very  high  potential
as livestock feed in terms of nutritive value parameters.
However,  comparatively,  it  would  appear  that  A0305 had
a higher feeding value, given its relatively lower NDF and
higher feed intake as well as relative feed value. In addition,
potato  vines  could  be  used  to  supplement  protein
deficiency in native rangelands during a critical period (the dry
season).

SIGNIFICANCE STATEMENT

This study discovers the potential feeding value of sweet
potato vines that could be used to supplement poor quality
native grasses of tropical origin during critical period, a
situation that impacts negatively on animal production.
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