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ABSTRACT 

Sweet potato is an important food crop throughout much of sub-Saharan Africa with the 
important attribute as a dual-purpose crop. While tuberous crops are grown for human 
consumption, the sweet potato can also provide substantial vine biomass suitable for 
feeding animals without competing for human feed resources. Sweet potato is generally 
low in nutrient other than carbohydrate. The newly developed orange-fleshed varieties 
of sweet potato, high in beta-carotene yield large quantities of vines with very little 
exploration of their agronomic attributes to date. Intermediate vine harvesting 
(ratooning) has been promoted as a strategy to further increase the value of sweet potato 
as a dual-purpose human/animal feed crop. The results of this practice on yields of other 
types of sweet potato have been equivocal or highly variable. Production effects on three 
new orange-fleshed dual-purpose sweet potato (Kenspot 1, SPK 013, SPK 117) 
developed by the International Potato Centre (CIP), of intermediate plus final (INT) 
versus final only (FIN) vine harvesting were assessed in a randomized block with a split 
plot trial. Cultivar SPK013 produced the greatest vine, tuber and total biomass yield of 
the three varieties tested, but also the greatest decline in tuber yields after intermediate 
vine harvesting. While intermediate harvesting increased vine yield in all varieties 
(p<0.05), in cultivar SPK013, it caused a 58% decline in tuber yield (p<0.05). The 
variation in performance between cultivars assessed in this study, reflects what is seen 
in the general literature. What is clear from the present study is that, there is a substantial 
interaction between environment/cultural practice and genotype. As such, it seems 
impossible to generalize that Intermediate vine harvesting is beneficial for vine 
production in the cultivars studied. It should be borne in mind that this practice may also 
be associated with a substantial decline in tuber yield in some cultivars. Thus, results 
should not be extrapolated to other varieties without investigation. 
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INTRODUCTION 
 
Sweet potato (Ipomea batatas) belongs to the family Convlivuaceae and is native to 
Central and South America [1], and  a common crop in developing tropical and sub-
tropical regions, principally because of its versatility and adaptability [2]. Sweet  
po ta to  is ranked seventh most cultivated food crop in the world and fifth most 
consumed food crop in developing countries [3].  Adaptable to tropical a n d  subtropical 
conditions, sweet potato is drought tolerant, grows under low soil fertility 
conditions, and farmers rarely experience total crop failure [3]. It is an important food 
crop in many rural areas [4]with higher levels of production in the East African 
highlands [5]. Although generally regarded as a subsistence crop, this is changing as 
more farmers move towards  commercialization  due to increased demand for food in 
urban areas in developing economies [6]. 
 
Sweet potato has the important, though not unique, attribute of being a dual-purpose 
crop, where tubers are grown principally for human consumption [7], and  the crop 
residue (vines and leaves) provide substantial biomass suitable for feeding animals [8].  
Thus, sweet potato has the potential to support livestock production without competing 
for human feed resources. Yield of sweet potato tubers is similar to that of cassava, while 
being less than yam [9], but the vine yield of sweet potato is superior to both partly 
because the vines can be harvested several times d u r i n g  the growing season [10]. 
Yields of sweet potato are  generally in the range of  3-4 t DM/ha and 4.3-6 t DM/ 
ha of tuber and vines, respectively, under favorable conditions [11]. However, sweet 
potato tubers, are high in carbohydrate (92-98% DM) [ 8 ] , b u t  l o w  in o t h e r  
nutrients. New orange-fleshed varieties of sweet potato high in beta-carotene and 
yield of above ground biomass (sweet potato vine: SPV), suitable for animal feed have 
been developed [12]. Although a limited number of trials have indicated that SPV is a 
good source of protein (16-23% DM), low in fibre and suitable for feeding both swine 
and ruminants [13-15] , there has been little exploration of the agronomic attributes  of 
the new orange-fleshed, dual-purpose varieties. 
 
Intermediate, repeated harvesting of SPV has been promoted as a strategy to further 
increase the animal-feeding value of sweet potato crops [ 2 ,  1 6 ] , but conclusions on 
the effects of intermediate vine harvesting are mixed. N w i n y i  [ 1 7 ] and Larbi et 
al. [18] both reported decreased yield of both tuber and SPV at all intermediate 
harvesting intervals. In contrast, the work of Gomes  and Carr  [19]  suggests no 
change in total biomass, with tuber yield decreasing at the expense of SPV 
production. However,  the more recent work of A h m e d  e t  a l . [ 2 0 ]  suggests there 
is a real production advantage to intermediate harvesting at 105d after planting, with 
an increased yield of SPV a t  no cost to tuber production. The very different results 
reported by investigators and differing trial conditions, suggest there are major 
interactions between varieties, climatic conditions and cultivation methods.  
 
To date there has been no systematic exploration of the effect of intermediate vine 
harvesting on the yield and composition of the vines and tubers of the new orange-
fleshed, dual- purpose sweet potato (OFDPSP) varieties grown under such regimes. 
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This study assessed the biomass yield and composition of vines and tubers, of three 
varieties of new-generation OFDPSP, grown with, or without mid-term harvesting of 
vines in a rain-fed system in highland Kenya. We hypothesized that, partial harvesting 
would enhance biomass yield of vines without affecting tuber yield. 
 
MATERIALS AND METHODS 
 
Study site and Experimental design 
The trial was carried out at the Kakamega field station of the Kenya Agriculture and 
Livestock Research Organization (KALRO) (0°17'N, 34° 45'E; annual Rainfall 
1971mm; Elevation 1535 m ASL) 
 
The experiment design for the study was a completely randomized block, with a split 
plot and three varieties in three replications. The main plot  t reatments  were 
varieties and  ha rves t  days  (75 and 150 days) were the subplots treatments. The trial 
area was a single block measuring 26m long and 17m wide. The block was 
divided into three rows 3m wide with 2m space between each row and 2m space 
between the edge of the block and the plots. Each row featured three plots 3x6m with 
2m between plots. Varieties were randomly assigned to three plots each. Subplots 
(3x3m) for the two harvesting treatments, Intermediate and final harvesting of vines 
(INT) and only harvesting at maturity (FIN) were delineated for each of the replicates. 
 
Preparation, planting and harvesting 
The plots were cleared using slashers and sprayed with a non-selective herbicide 
(Glyphosate 480 SL, 4L/ha). The plots were then ploughed and harrowed before the 
onset of long rains in March. Pre-emergence herbicide (Susplo-Emulsifiable SE) was 
sprayed one week before planting at a rate of 4L/ha. Three cultivars of OFSDSP 
(Ipomea batatas; cv.: Kenspot 1 (KSP1), SPK 013, SPK 117) were chosen for this 
study because they had been previously identified as “dual-purpose” by the 
International Potato Center (CIP) (unpublished data). 
 
Cuttings were obtained from a disease-free plot within the KALRO campus and were 
planted in the subplots in six rows 0.5m (50cm) apart with each row having 15 plants, 
planted on 30cm high mounds. Weed control was carried out by hand 14d and 28d after 
planting. 
 
Vines from the INT subplots were harvested at 75d post-planting by hand leaving 
~200mm of vine above-ground to regrow. The final harvest was carried out for both INT 
and FIN treatments at 150d after planting. Vines were cut off flush with the soil then 
tubers were lifted. Total mass of the vines were recorded for each subplot during both 
harvests. 
 
Statistical analysis 
Yields of vines, tubers and total biomass were compared by a two-way ANOVA using 
Graphpad Prism6® software [21]. Yields were calculated per plot (area: 9m2) as each 
plot constituted the experimental unit. However, in order to provide a convenient 
point of comparison with the literature, the yields were extrapolated to the hectare.  
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Differences among means were compared by least-square means method and the level 
of significance was determined at 0.05. 
 
RESULTS AND DISCUSSION 
 
There were marked differences in the yield of OFDPSP vines and tubers between 
cultivars and harvesting regime, but the differences caused by harvest regime were 
not uniform across cultivars (Figure 1). Vine and tuber yield were greatest for SPK013 
(30.4t ha-1; 6.8t ha-1) under FIN harvest, but there were no significant differences in 
tuber yield between cultivars (P= 0.567), while KSP1 tended to have the lowest vine 
yield (9.3t ha-1. P<0.001). The INT treatment greatly increased vine yield (p<0.05) in 
all cultivars; however, the increased vine yield observed in SPK013 occurred at the 
expense of tuber production, which declined by 58% (6.8t to 2.8t ha-1), from the highest 
to the lowest yielding cultivar. By contrast, KSP1 and SPK117 were relatively resilient 
under the INT harvest regime, with insignificant decreases in tuber yield, while 
showing significant increases in yield of vines. 
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Figure 1:  Yields (fresh weight (kg) per plot (9m2)) of Vines (a), Tubers (b) and 

Total Biomass (c) of three varieties (Kenspot 1 (KSP1), SPK 013, SPK 
117) of orange-fleshed, dual-purpose Sweet Potato, where vines were 
harvested either at maturity (150d) only (FIN) or at both 75d and 150d 
(INT) 
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The yield of vines and of total biomass was greater for INT across all three cultivars 
with the total yield from the two harvests (75 and 150 days) of the INT treatment being 
higher than the total yields from the FIN plots. This might be because, although the 
determinants of biomass production increase with age, there is an optimum beyond 
which they decline [2]. Such a decline may be partly due to the redirection of 
photosynthate to produce tuber at the expense of vine production. However, the degree 
to which this was expressed was clearly variable.  Additionally, it may be posited that 
when the leaves are left to grow without intermediate harvesting, there is shading of the 
lower leaves by the upper leaves resulting in aging and shedding of lower leaves. The 
INT harvesting treatment had quite a profound effect on overall plant productivity, as 
was observed in the large increase in total biomass production in all cultivars. This 
w a s  in marked contrast to the work of some others [17, 18], while in broad agreement 
with Gomes and Carr [19]. 
 
The lower tuber production in the INT treatment, was not significant for two of the 
cultivars assessed.  This might be due to a reduction in the photosynthetic rate 
decreasing growth. However, the observed higher biomass production is not consistent 
with this explanation. It can be inferred, however, that cutting vines at 75d does cause 
repartitioning of dry matter accumulation to favor vine production at the expense of 
tubers [ 2 2 ] , although the extent to which this occurs in sweet potato is clearly variable, 
based on our study. Roy and Ravi [23] who found no negative effects on tuber yield 
from intermediate vine harvesting have argued that higher root yields are not necessarily 
associated with greater foliage production and that if not ratooned, sweet potato grows 
vigorously and produces large quantity of vines at the expense of roots. 
 
Although the effects of intermediate harvesting of sweet potato vines on production 
remain somewhat equivocal, the reasons for the variability are not entirely clear. 
However, it is apparent from the recent work of Mwanga et al. [24], that there is 
great variability in the yield and composition of given varieties of sweet potato plant, 
depending on agro-climatic factors and cultivation practices. This variability, combined 
with the very different cultural and sampling practices reported in the extant literature, 
may help explain the apparent inconsistencies in results. What is clear from this study 
is that there is a substantial interaction between environment/cultural practice and 
genotype, and as such, it seems impossible to generalize the effects of intermediate 
harvesting across all sweet potato types or cultivars. 
 
CONCLUSION 
 
It is evident from this study that for the cultivars studied, partial harvesting of sweet 
potato vines at 75d after planting increases total biomass production but reduced tuber 
production for all cultivars, which was only significant in one c u l t i v a r  (SPK013). 
Therefore, the extent to which intermediate vine harvesting is a prudent or desirable 
practice for farmers will be based on economics, which is principally the value placed 
on SPV vs tubers. If SPV is to be used as a high quality fodder, then intermediate 
harvesting may be an attractive option at least for the cultivars KSP1 and SPK117. 
However, this cannot be generalized for all sweet potato types or all OFDPSP. Therefore, 
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work needs to continue to characterize the agronomic attributes of sweet potato being 
promoted to smallholder farmers. 
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