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The sweet potato vine (SPV) is a widely grown but underutilized feed resource for livestock. The vines
have desirable characteristics suitable for fodder production due to high contents of protein and digestible
energy. The objective of this study was to evaluate the yield and nutritive composition of five dual
purpose cultivars based on vine production for forage use. The experimental design was arranged in
randomized complete block design where six cultivars of sweet potato were established in plots of 2.5m
x 2.5m in three replicates. The cultivars used were; Kenspot 1, 2, 3, 4, and 5. An improved forage type
cultivar (Wagbolige) served as a control. Data was subjected to analysis of variance (ANOVA) using a
general linear model (SAS, 2002). Results showed that there was no significant difference (p<0.05) in
dry matter (DM) among the cultivars. Wagabolige (control) was much superior in yield (p<0.05)
compared to the others cultivars. There was no significant difference (p<0.05) in yield between Kenspot
1, 3, 4 and 5. Kenspot 2 had the lowest yields. Kenspot 1 had the highest CP (p<0.05) compared with the
other 5 cultivars. However there was no significant difference (p<0.05) in CP between Kenspot 5,
Kenspot 2 and Wagabolige. Kenspot 3 had the lowest CP content among the cultivars. Energy was
highest in Kenspot 1 and lowest in Kenspot 2. NDF and ADF were highest in Kenspot 2 and lowest in
Kenspot 4. There was no significant difference (p<0.05) in Ca, P, K and Mg. This study concluded that
the five dual purpose cultivars demonstrated excellent potential in terms of quality for forage use.
Biomass production however, was the main limitation.
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Introduction

The increasing population and diminishing land sizes, has reduced the land available for forage
production, as the little land available is used for growing food crops 1. This has necessitated
the need to identify multipurpose crops which can be used both as human food and livestock
feeds. In recent years, sweet potato (Ipomoea batatas) has elicited a lot of interest from various
research organizations and governments due to its adaptability to semi-arid areas and the
possibility of being used both as human food and livestock feed. However, there is limited
information on its contribution to livestock production in sub-Saharan Africa and as a result its
potential as livestock feed has not been fully exploited [261,

Studies conducted at the International Potato Centre (C1P) in 2008 revealed that farmers
preferred the dual purpose varieties because they have enough tubers for human consumption
as well as fodder for livestock. The dual purpose cultivars are particularly preferred because
harvesting can be done throughout the growing season. In Kenya about 59.2 thousand ha of
land is grown with sweet potato annually with a production of 12.8t/ha 1. However, the
amount of vines produced alongside has not been documented. Sweet potato vines (SPVs) can
play a significant role as a partial replacement for other forages and pastures in the nutrition of
dairy cows, goats and pigs in East Africa %1, A study conducted in Uganda to determine the
potential of sweet potato vine-based diets as partial milk substitute (PMS) for dairy calves
reduced the amount of milk consumed per calf by 120 litres over the 70-day period 2.

In recent years several sweet potato varieties were released for various agro-ecological zones
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Materials and Methods

This study was carried out at KALRO-Lanet situated in
Nakuru County. The center lies between longitude 360° 09’ E
and latitude 00° 18’ S at an altitude of 1920 m above sea
level. The center occupies 1418 hectares of land within two
Agro ecological zones (AEZs), where 20% of the land lies
within AEZ 11l and 80% in AEZ IV 8. The region has a
bimodal rainfall season with the (long rains) starting from
March to June and the (short rains) falling from November to
December. The annual rainfall ranges between 600-1000 mm
and temperatures between 10°C and 30°C . Soil pH ranges
between 5.5- 6.5. Soils are deep sandy loam with good water
holding classified as humic nitosols under Food and
Agricultural Organization of the United Nations (FAO)
classification.

Cultivation of Forage Sweet Potato

The land was prepared into a fine seed bed. The land was
divided into 18 plots of 2.5m x2.5m with a 1 meter wide path
way between the plots. A randomized complete block design
(RCBD) was use to layout the experiment. Six cultivars of
SPV namely Kenspot 1, Kenspot 2, Kenspot 3, Kenspot 4,
Kenspot 5 and Wagabolige were planted randomly in three
replicates. Wagabolige which is an improved forage type
sweet potato cultivar [ was chosen as the control cultivar.
The cultivars were planted on their respective plots using 50
cm long cuttings, in holes dug on the flat ground in rows 60
cm apart and the plants were spaced 30 cm apart within rows.
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A base fertilizer dressing with Di-ammonium phosphate was
done at planting and top dressing at 45 days after planting.
The fertilizer was applied according to 31 during planting at
the rate of 54 and 20 kg ha—1of nitrogen (N) and phosphorus
(P), respectively; and after establishment (45 days after
planting), the blocks were cut back and top dressed with 52 kg
ha—1N. Potassium was not applied as soils in Lanet area were
known to contain adequate potash to meet the requirements
for normal growth of forage sweet potato cultivars 31, These
blocks were kept clean by regular hand weeding and the
subsequent re-growth was harvested at 120 days.

Results

Yield and Nutrient Composition

The yield and composition of the cultivars are shown in Table
1. Wagabolige, the control cultivar, apparently produced the
highest biomass quantity (p<0.05) followed by Kenspot 3,
Kenspot 4, Kenspot 1, Kenspot 5 and Kenspot 2 respectively.
Kenspot 4 had the highest dry matter (DM) though not
significant (p<0.05) from the other cultivars, while Kenspot 3
had the lowest. There was no major significant difference in
energy among the cultivar though Kenspot 1 had the highest
while Kenspot 2 had the lowest. Crude fibre (NDF and ADF)
was highest (p<0.05) in Kenspot 2 and lowest in Kenspot
1.Crude protein (CP) was highest (p<0.05) in Kenspot 1 and
lowest in Kenspot 3.There was no significant difference
(p>0.05) in Ca, P, K and Mg among the cultivars.

Table 1: Yield and chemical composition of six cultivars of sweet potato vines

Cultivar Yield t/ha | DM% Crude Protein (%) Energy(Kcal) NDF% | ADF% | Ca% | P% | K% | Mg%
Kenspot 1 29.4% 13.02 23.70° 2084.05 40.15° 2150 | 1.29 |0.36|4.60| 0.39
Kenspot 2 16.4¢ 12.93 19.23¢ 1757.09 46.11* | 28.78* | 1.26 |0.34|4.79| 0.39
Kenspot 3 31.7° 12.92 16.84¢ 1793.62 42.28° | 24.96® | 1.23 |0.31|4.73| 0.39
Kenspot 4 29.2° 13.73 21.82° 1911.84 42.85° | 23.29¢ | 1.19 |0.37|5.33| 0.31
Kenspot 5 19.5« 13.50 19.78° 1785.06 43.02> | 25.46° | 1.38 |0.38|5.61| 0.36
Wagabolige 64.5° 13.12 19.60° 1846.22 42.94° | 24.40° | 1.29 |0.33[4.95| 0.36
Average 32.1 13.2 20.2 1863.1 429 24.7 1.27 10.35|4.97| 0.37

CV% 13.3 3.6 2.5 0.1 0.68 1.1 111 [13.7] 99 | 125

a, b, ¢, d: means with same superscripts in the column are not significantly different (P>0.05) DM: dry matter, CP: crude protein, NDF: neutral
detergent fibre, ADF: acid detergent fibre, Ca: calcium, P: phosphorous, K: Potassium and Mg: Magnesium

Discussion

Yield and Nutrient Composition

The forage type sweet potatoes (SPV) are generally high in
biomass production. This presented itself very well in this
study. Cultivar (Wagabolige) an improved forage type [
produced the highest yields (8.5ton/ha). This is more than
double the highest among the dual purpose cultivars
(4.1ton/ha). The six cultivars had a CP range of 16% to 23%.
This agrees with the range given by ¥, All the cultivars were
generally of high nutritional quality. They had much higher
CP more than the 80 g CP/kg DM, below which forages are
considered low in quality [ % 201 and hence may not limit
microbial activity in the rumen B3, The NDF was also below
the 600 g/kg DM usually considered as the threshold for
ruminants [”- 21, The low NDF was consistent with the general
observation of lower NDF in non-grass forages [?2. The six
cultivars had adequate fibre, measured as NDF and defined as
total cell wall content which is essential for rumination, saliva
flow, rumen buffering and health of the rumen wall.
Furthermore, the high energy will enable the animals to obtain
adequate ME required for incorporating nitrogen into
microbial protein 282371, The chemical composition of the six
forage sweet potato cultivars was in agreement with available

literature on forage sweet potato 2> 17 191 The DM was in
agreement with values reported by 241, The CP values were
also within those reported by [6 18 161 The fibre content (NDF
and ADF) were all in the range reported by [>* 151, However,
their values were lower than those reported in the current
study and those by [ 13171, These higher values may be due
to harvesting age, variety used and a site effect [20 1% 71 The
low NDF in forage sweet potato cultivars was consistent with
the general observation of lower NDF in non-grass fodders
[22. Nonetheless, all forage sweet potato cultivars in the
current study had higher NDF than 150 g/kg DM
recommended by % as being suitable for growing ruminants.
Furthermore, these cultivars contained lower than 600 ¢
NDF/kg DM, beyond which a feed is classified as poor
quality 1. Acid detergent fiber is associated with the
digestibility of a feed, thus a feed with high ADF is less
digestible than that of low ADF and a less digestible feed
reduces the intake by animals.

Conclusions

All cultivars were similar in terms of DM, energy and
minerals (Ca, P, K and Mg). These cultivars however,
differed in yields, CP, NDF, and ADF. The six cultivars had
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superior feed qualities for livestock as they contained high CP
and less fibre compared to common Kenyan forages. They
were also high in energy, which classified them as high
quality forages. However, the dry matter was low and might
not be sufficient to meet the dry matter requirement of the
animals if fed solely. They are, therefore, recommended to
livestock farmers as high quality forage supplements.

Additional

trials may be needed to determine their

performance on livestock.
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