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SUMMARY

The aim of our research program is to develop the production technology and to examine the possibilities of the utilization of sweet potato

(Ipomea batatas (L.) Lam.). In 2016 and 2017, production technology experiments were set up with four replications in a randomized block

design on an alluvial soil in Deszk, Hungary. In our field experiments, we obtained results of planting material production, planting methods

and the optimized fertilization of sweet potato. Experimental plots were set up either with or without ridges. In heavy soils — where usually

ridge planting is preferred —, in 2016, the production technology without ridges proved to be more effective. In 2017, however, we got

opposite results: based on the result of the harvest, the production technology with ridges proved to be more effective. The transplants

originating from cuttings from tubers (primary transplants) or from shoots (secondary transplants) did not show significant differences,

however, in both years, yield levels were higher on ridges with secondary transplants.

Sweet potato yield may vary widely among producers due to improper ridging and planting orientation. The aim of this study was to

establish the proper ridging and planting orientation, so as to enhance constant reliable yields among sweet potato producing farmers.

Keywords: Ipomoea batatas, sweet potato, primary and secondary transplants, production technology

INTRODUCTION

Sweet potato (Ipomoea batatas (L.) Lam) is a
perennial food crop of the morning glory family,
(Convolvulaceae) and widely cultivated as an annual
crop in tropical and warmer temperate climates
(Sihachakr et al. 1995, Huaman 2002, Demissew
20006). It is one of the main food crops in Africa and
other tropical regions, but it can be found anywhere in
the world, where the climate is suitable for them
(Netl). Sweet potato is grown in a wide range of
environments, from the humid tropics to mild
temperate zones (Sullivan et al. 1997). The storage
roots of sweet potato are used as staple food, raw
material for alcohol production and animal feed in
many countries. China accounts for about 85% of the
world’s production where roots are used as food (like
roasted, baked forms), for direct consumption, animal
fodder and as raw material for starch and noodle
manufacture (Theberge 1985, Woolfe 1992, Martin
1994, Ikeorgu 2000). Sweet potato is a crop with a
great potential in decreasing hunger in the tropical
world. As a life-saver, the Japanese used it when
typhoons demolished their rice fields, just as much as
it kept millions of people from starvation in China in
1960s (CIP 1998). The intensity of the sweet potato’s
orange flesh colour is directly correlated to its beta-
carotene content. Human bodies can typically produce
vitamin A from the beta-carotene in orange-fleshed
sweet potato. Contents of minerals and vitamins such
as A, B,, C, and E are high in leaves in comparison
with other vegetables. For this reason, both roots and
foliage are used as a protein and vitamin source (Chen
et al. 1977, Mora et al. 1992, Wethli and Paris 1995,
Ali et al. 1999).

Sweet potato is easy to cultivate with little
fertilizer input and produces a high volume of roots
per hectare, matures fast, has good keeping qualities
and is affected by few pests and diseases. Sweet
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potato is one of the important sources of calories for
people in the developing countries and is the seventh
most important food crop grown in more than one
hundred countries. It is an important staple food for
large sectors of the world population in the tropics
where both the roots and tender shoots are eaten as a
vital source of nutrients (Woolfe 1992, Collins 1995).

Sweet potato can be cultivated in a wide range of
soil, prefers sandy-loam soil, doing poorly on clay
soil. Sweet potatoes are fairly tolerant to a wide range
of soil pH but will grow best in soils with a pH of 5.5
to 6.5. Comparison of ridge and flat cultivation, sweet
potato is usually planted on ridges technology
(Brandenberger 2014). It is important to determine
whether among the local conditions planting on ridges
or without ridges results improve higher yields of
storage roots.

Many producers believe that high yields are
produced from very high ridges, yet Dhliwayo and
Chiunzi (2004) reiterate that small to medium sized
ridges that are easy to make may produce good yields
as long as fertility is present. Ridges should also be
high enough to prevent water logging (Gomes 1999).
Variable planting methods are being used by sweet
potato producers in the world.

Sweet potato tubers and foliage are being sold in
China as animal fodder (Woolfe 1992). In the future it
can increase the incomes of farmers and producers.
Intercrops with sweet potatoes represent also a
valuable production alternative for mixed animal and
crop farm system where the animal component
depends on farm crops. Several research results shows
promising perspectives both for meat and milk
production (Baker 1978).

In Hungary, sweet potato is cultivated for thirty
years (Horvath 1991ab), but it became well-known in
the last years only. It has recently become so popular
here that the farmers cannot produce enough sweet
potatoes to fill up the Hungarian market from
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domestic harvest. In spite of the published cultivation
technology sheets and experiences, yield security is
still not fully solved, growing site- and genotype-
specific advices are still missing.

In Hungary, the storage root yields range between 18
and 25 ha', depending on the production site and the
applied technology (Net2). Sweet potato grows best
where average temperatures are 20 °C. The crop can
be damaged by frost, and this fact restricts the
cultivation of sweet potato in the temperate regions to
areas with a minimum frost-free period of 5 months
(Berényi and Szab6 2001).

Our main objectives were to study the possibilities
for increasing the sweet potato yield potential,
stability and efficiency of production.

In this work we evaluate the yield of sweet potato
with different fertilizer treatments and comparison of
the effect of planting primary or secondary cuttings in
2016 and 2017.

MATERIALS AND METHODS

The experiment was conducted in Deszk, Hungary
on a clay loam soil (K4 46) of medium to very good
nutrient content. There were a total of three treatments
including the untreated control. Ridges were formed
on one half of our experimental area, on the other half
rows were formed without ridges. The experimental
setup was Randomized Complete Block Design
(RCBD) in four replicates. The plot size was 6 mx2 m
including 40 transplants in two rows. The seedlings
derived from the Bivalyos Tanya Family Farm. For
the experiments, we used the Asotthalmi-12 orange-
fleshed sweet potato variety.

The cuttings were planted on 31* May 2016 and
9™ of June 2017 on ridges and flat, without ridges,
with spacing of 100 cmx30 cm. The experimental area
was 300 m?, altogether including 960 pieces of
cuttings. The cuttings were planted with two thirds of
the slip below the soil surface for proper
establishment.

The fertilizer treatments were applied at four
weeks after planting in both years, 2016 and 2017.
Throughout the experiment, there was regular weeding
applied. The weeds were effectively controlled
manually. No serious insect pest or disease problems
occurred during the growing season. The treatments
were designated as follows: K-control, 1-first fertilizer
treatment, 2-second fertilizer treatment. The fertilizers
used were NPK, in the forms of calcium ammonium
nitrate (27% N), superphosphate (20% P,0s) and
potassium sulphate (51% K,0). The fertilizer rates (in
active ingredient) were as follows:

1" treatment: nitrogen 45 kg ha™, phosphorus 90 kg
ha’l, potassium 135 kg ha’l,

2" treatment: nitrogen 67.5 klg ha™, phosphorus 90 kg
ha™', potassium 180 kg ha™.
The experiments with the planting material started

at the end of April in both years. Ten plastic trays

filled with peat were used where the sprouting of
sweet potato storage roots had already been started.
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The primary cuttings were cut directly from the
storage roots, the lower leaves removed, and the slips
were planted into the experimental trays.

Secondary cuttings were derived from the
sprouting of the primary ones. Both primary and
secondary cuttings were used in our field experiments
to get information that the primary or the secondary
cuttings will give us more yield.

In 2017, the sweet potato foliage was cut and
measured by experimental plots. It was intended to
know if there is any closer relationship between the
effects of the treatments applied in sweet potato tubers
and foliage weight.

Statistical analysis

Data were subjected to analysis of variance
(ANOVA) using. Significant differences between
treatment means were separated using least significant
difference (LSDsq). Test at 5% level of significance
(Harnos és Ladanyi 2005).

RESULTS AND DISCUSSION

The experimental plots were harvested on 15"
October 2016 and 2017. The harvesting was done
when the leaves had nearly turned brown.

Relationship between the sweet potato yields,
fertilizer treatments and foliage weight in 2017
Before harvest in 2017, the foliage was cut and
measured. It was evident from the results that the use
of the 2™ fertilizer treatment increased both the sweet
potato foliage weight and the yield of tubers. Neither
with or without ridges technology, the 2™ fertilizer
treatments had a significant effect on sweet potato
yield and foliage weight, so the 2™ fertilizer treatment
decreased both. Extrapolating the foliage weight to
one hectare, Figure 1 shows that the foliafge weight
produced approximately 10 tons (9.63 t ha™ in ridges
technology and 9.89 t ha' in flat (without ridges)
technology with the second fertilizer treatment).

Figure 1: Sweet potato foliage weight in 2017
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Average yield of sweet potato plants in ridge and
flat (without ridge) planting in 2016 and 2017

In 2016, the total sweet potato yield harvested on
the experimental plots with ridges was 433 kg while
from the plots without ridges we harvested a total of
537 kg. Regarding the total number of plants being
960, it means 1.01 kg sweet potato yield per plant that
is a good result according to bibliographical data. This
was an unexpected result because on heavier soils the
ridge planting is recommended worldwide.

In 2017, the total sweet potato yield harvested on
the experimental plots with ridges was 296 kg while
from the plots without ridges we harvested a total of
248 kg. Regarding the total number of plants being
960, it means 0.5 kg sweet potato yield per plant that
is not a good result compared to the last year. We
could recognize that in 2017 the total yield of sweet
potato was half amount as in the last year. The main
reasons of this opposite result could be the weather
and the monoculture problems.

Extrapolating yield amounts to hectare, Figure 2
shows that in 2016, the sweet potato yield per hectare
was higher in the flat plots (35.99-38.32 t ha)
compared to the plots with ridges (28.99-30.33 t ha™).
We could see significant differences between the first
fertilizer treatment (LSDs¢=4.59) and the control
(LSD5%=4097)

Figure 2: Sweet potato yield in 2016
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In 2017, we got opposite results because the ridges
technology gave higher yields. Figure 3 shows that
sweet potato yield per hectare was higher in the plots
with ridges (18.29-22.06 t ha') compared to the flat
plots (16.48-18.26t ha™'). The result shows significant
differences on the control group (LSDs¢=4.18). When
we compare the results of the years of treatments, both
with ridges and without ridges technology, there was a
significant differences between the data of the two
years.
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Figure 3: Sweet potato yield in 2017
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Effects of slip origin on sweet potato yield in ridge
planting in 2016 and 2017

The first five plants from each row were harvested
and weighed separately. These plants had grown from
cuttings from tubers (primary transplants) or from
shoots (secondary transplants).

Figure 4 shows that in 2016 and 2017 on ridges
planting the secondary cuttings gave the best results.
Extrapolating the yields to one hectare, the control
treatments produced the highest yield followed by the
second fertilizer treatment, and the first fertilizer
treatments gave the poorest results in both years. In
2016 with ridges technology, the difference between
the yields of plants originating from primary and
secondary cuttings (29.83 vs. 38.04 t ha™') could be
even 9 tons. In 2017 with ridges technology the
difference between the yields of plants originating
from primary and secondary cuttings (19.39 vs. 27.59
t ha™') could be even 8 tons.

Figure 4 shows that on ridges technology between
2016 and 2017, with primary and secondary cuttings
indicated significant differences.

CONCLUSIONS

It is evident from this work that we got novel
results about the utility of cuttings of different origin,
as well as about the effects of planting method and
various fertilizer doses on storage root yield. All over
the world, especially on clay soils, sweet potato
growing on ridges or beds is common. This offers
well-aerated and well-drained conditions for storage
root development, furthermore facilitates harvesting
(Lebot 2009).

In 2016, sweet potatoes in flat planting gave higher
yield that was an unexpected result. In 2017, we got
opposite results; the ridge planting increased the sweet
potatoes yield. The appropriate choice of planting
material (primary transplants or secondary transplants)
can result even an extra sweet potato yield, but further
examinations are needed in the future.
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Figure 4: Yield of primary and secondary transplants in ridge planting in 2016 and 2017
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Basic reference materials are needed to provide
scientist with authoritative, up to date information on
compositional, nutritional, quality, consumption, soil
fertilization, different cultivation aspects of the sweet
potato. Although it is hoped that this experiment will
be of particular value to those in other researchers or

producers with the most pressing cultivation problems
of sweet potato.
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