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ABSTRACT

We investigated the effects of planting density tertlizer type (ferrous ferric chloride (FFC) vdéermented
compost) on the growth and yield of yacon tubeaso¥ was cultivated in an experimental field catirsjsof 18 4
m x 5 m blocks with each block randomly assignedre of six treatments (combinations of plantingsitees and
fertilizers) with three replications. No insect epecific disease damage was observed over the emfrshe
experiment. Yacon tubers were well developed armaé Wwarvested at maturity. Planting density affectaler
number, total yield, and tuber weight. Yacon pldna¢ the highest density (treatment 2) showed dlae$t tuber
yield. Proper density for cultivating yacon was 4€@ ridge widths and 80-cm intra-row spacing insthi
experiment. Maximum vyield (total tuber weight pmp) of yacon tubers was obtained with 34.0 kg/©0&FC.
Although FFC at 68.0 kg/10a did not increase yigtdal tuber weight per plant), it did increase arhweight.
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INTRODUCTION

Yacon Smallanthus sonchifolijiss a tuberous plant that is a member of the Astae family, originating from the
Andes Mountains in South America [1]. Yacon produéeictooligosaccharide (FOS) carbohydrates, wisich
stored in underground tubers. Yacon tubers ard-bgbwn in color, similar to sweet potatgp¢moea batatgs

although the tubers have a very watery consistgicyl herefore, the texture of yacon tubers isyund crunchy
with a sweet taste.

Although yacon tubers are used for animal feed FE)Ss are useful for stabilizing the human intedtifiora
community and supporting immune strength [4, 5].F&Ss are not absorbed in the digestive tractogkitevel in
the blood does not increase with the consumptiofaobn tubers.

With increased interest in yacon in Japan, we nadditional research on field cultivation because ou
environmental conditions are so different from #osits original Andean area. In general, plaeldis related to
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its density in the field. High density planting Inmiénd to depress the growth and yield of targeteaits but broad
spacing will not be effective for obtaining the ied yield. Application of fertilizer is also effgee for increasing
plant growth and yield. Ferrous ferric chloride (JHs a granular commercial fertilizer developed Akatsuka
botanical garden, Tsu, Japan, for horticulturapsrd-FC application improves the plant rhizospteerg stimulates
absorption of nutritional materials from soil.

The objective of this study was to determine thfea$ of planting density and fertilizer type (FWE fermented
compost) on growth and yield of yacon tubers.

MATERIALSAND METHODS

Cultivation of yacon

Tuberous root of yacon were cultivated in a smialsfic pot (10 cm diameter) in a greenhouse foegks, and then
transported to the experimental field (Figs. 1A &) at the Fuji Animal Research Farm, Nippon Vieiary and

Life Science University, Yamanashi, Japan. Eightéem x 5 m blocks were randomly assigned to onasiof
treatments consisting of different planting dewesitiand fertilizer concentrations, with three regiliins per
treatment (Table 1).

One month before planting the yacon seedlingse¥perimental field was plowed and then providedwétrtilizer

according to the experimental design. Yacon tutene harvested at their full-maturation period lfeAlovember)
when the above-ground parts (stem, branch and $gavere completely necrotic, and then tubers weteaeted

from the soil by digging and measured for freshgiweand number of tubers. Small tubers weighing tean 100 g
were not included in the results.

Statistical analyses
Statistical differences among measurements werlyzathby analysis of variance with a completelydamized
design. When a significafttest was observed, further means separationsmade using Tukey’'s method [6].

RESULTSAND DISCUSSION

Observation of yacon growth
Potted seedlings of yacon were transplanted toeiperimental field (Figs. 1A and 1B) and plants eleped
normally (Fig. 1C).

Plant height, observed late in July (two monthsraftansplanting), ranged from 49.8 cm in treatnietd 66.0 cm
in treatment 4; however, there were no signifiadifferences in plant height due to treatment a thme. Late in
October, below-freezing temperatures occurred énetkperimental area and above-ground parts of ygrmually
senesced (Fig. 1D). No insect or specific disea@spagie was observed over the course of this expetinfacon
tubers were well developed (Fig. 1E) and harveatdbeir normal maturity (Fig. 1F).

Yield of yacon tubers

Planting density, as defined by ridge widths arndainow plant spacing, affected yacon tuber numbeight, and
yield (Table 1). As seen in treatments 1 and 2 i@ alp, narrowing both ridge width and intra-row eipg, the total
yield of tubers per plant was lower (1,064 g) ieatment 2 than in treatment 1 (1,517 g). Mean twmaght was
significantly lower (193.5 g) in treatment 2 comgrwith that of treatment 1 (289.0 Q).
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A: eedllng plntd in ot. B: Transplanting in the field.
(Middle in May) (Middle in May)
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C: 5 months after transplanting. o ” 7 months aft anlnt .

(Early in September) (Early in November)
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F: Matured yacon tubers.

E: Deloed tubers uder ground.

Figure 1. Photogr afic images of yacon growth and tubers

Table 1. Cultivation design and yield of Yacon tubers

Treatment No. 1 2 3 4 5 6
Ridge widths, cm 100 80 100 100 100 100
Intra-row space, cm 80 60 80 80 80 80
Fertilizer combination
Compost, kg/1C 18C 18C 18C 0 0 0
FFCY, kg/10a 0 0 68.0 680 340 0

TubeP, number/plant 58 55 65° 50¢ 7.8 5.3
Tuberweight, g/plar 151" 1064 113¢ 1572, 2058 1252
Tuber weight, g 289°0 193.5 174.8 3144 2647 238%
1) Ferrous ferric chloride, 2) Excluding tubers bel@@0g fresh weight.
Kg/10a; kg per 10 are (measure of are, 100sqm x 10)
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Although application of FFC resulted in fewer hatesl tubers in treatment 4, mean tuber weight wasenically
highest (314.4 g) and was significantly greatenttiaat observed in treatments 2, 3, 5, and 6. WiadhFFC was
applied in treatment 5, number of tubers was irsgdasignificantly up to 7.8 per plant but tuber meeight was
decreased (264.7 g) compared with that in treatmehlsing both compost and FFC as fertilizer, tttaler yield
and mean tuber size were 1,136 g and 174.8 g, ateglg, and were significantly lower than thosesetved in
treatments 1 and 4. In treatment 6, with no compast no FFC, tuber number, total weight of tubarg] tuber
weight were significantly less than some of theeotineatments (Table 1).

Although Fernandez [4] reported yield of yacon radters reached up to 35 t/ha, in this experiméeit yof fresh
yacon tubers was calculated to be 25.6 t/ha baseth® result of treatment 5. This difference maydoe to
environmental conditions or edaphic factors.

CONCLUSION

We investigated whether yield of yacon tubers wifected by planting density, fertilizer type, arid application
levels. Planting density at 80 cm ridge widths &9dcm intra-row spacing resulted in lower produttaf yacon
tubers. Recommended density was at 100 cm ridge¢hsvidnd 80 cm intra-row spacing, which provided for
maximum yield of yacon tubers in this experimemn®ination of this density with the application3#.0 kg/10a

of FFC showed the highest production of yacon tsibalthough these results illustrate the effectplaht density
and fertilizer, further research is required toedetine the optimum density and proper level ofilfeer for
maximizing yield. It would also be interesting tongpare our results, which were obtained in an exyatal field,
with those of yacon produced in commercial plantlitées.
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