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Effects of Transplanting Date on Growth and Yield of Yacon in Jeju Area and
Quality Change by Storage Period

Kang, Young-Kil - Ko, Mi-Ra

Dept. Plant Resources Sci., Coll. of Agric. and Life Sci., Cheju National Univ., Jeju 630-756, Korea
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Table 1. Chemical properties of top soil (0~10cm) before the experiment

pH EC Organic matter
(1:5) (dS/m}) (g/ke)

Available
P2oOs(mg/ke) Cal MgO K20

Exchangeable cation(cmol/ke)

44 040 52

12 0.7 034
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Table 2. Characteristics of yacon plug seedlings at transplanting
T i Seediing - Stem Leaf Leaf No. of | Root No. of root
ransplanting . . . 0. Of leaves 0. O I00is
date height diameter length width per seediing length per seeding
(cm) (em) (cm) (em) (em)
Mar, 23 132 045 541 428 6.0 125 139
Apr. 8 142 044 552 452 29 130 135
Apr. 23 20.1 043 710 589 6.0 146 175
May 8 183 042 6.35 269 6.3 118 173
May 23 181 0.50 6.15 499 48 115 237
June 7 163 0.55 512 440 4.0 125 220
LSD{5%) 13 0.06 0.79 071 06 NS 6.5
CV (%) 5.2 89 8.8 95 76 181 241
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Table 3. Ten day average of mean air temperatures, precipitation, and sunshine hours at Jeju for the
2002 growing season with the long-term mean{1971~2000)

Mean airtemperature

. Precipitation{ mn) Sunshine hours
Month Ten days (c)
2002 Mean 2002 Mean 2002 Mean
Early 95 86 225 2.2 40.6 528
Mar. Middle 129 88 11.0 32.2 69.9 488
Late 117 10.1 259 285 61.3 582
Early 144 119 150 306 954 60.7
Apr. Middle 154 135 245 277 43.3 65.6
Late 159 153 25.6 339 496 69.0
Early 16,0 16.4 79.0 32.8 19.2 677
May Middle 167 173 580 357 419 69.2
Late 194 187 46 197 84.3 81.1
Early 217 200 15 335 98.5 66.3
June Middle 22.5 21.2 436 58.0 88.5 61.3
Late 20.7 225 735 983 47.6 469
Early 231 24.3 280.2 88.3 170 581
July Middle 247 258 205 732 38.7 61.4
Late 255 269 1950 704 62.2 83.7
Early 26.1 273 1130 529 55.2 792
Aug. Middle 24.3 26.6 325 91.8 38.0 614
Late 264 25.7 2110 1137 64.5 65.0
Early 24.3 244 18 67.1 552 579
Sept. Middle 218 226 1376 578 63.6 559
Late 216 210 45 63.2 66.5 549
Early 200 196 180 335 735 61.6
Oct. Middle 194 180 66.7 257 56.3 573
Late 135 16.1 276 97 30.6 61.2
Early 12.0 147 82 241 410 497
Nov. Middle 103 127 04 241 452 418
Late 98 105 9.6 230 486 378
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Table 4. Characteristics of stems in yacon on November 15, 2002 as affected by transplanting date

Transplanting date Plant height Stem height  Main stem diameter No. of nodes per  Internode length

(em) (cm) (mm) plant (em)

Mar, 24 1210 1041 159 193 54
Apr. 8 102.9 948 157 180 53
Apr, 23 1028 88.3 155 17.0 5.2
May 8 101.0 834 151 169 50
May 23 81.2 68.7 14.1 165 42
June 7 61.8 513 122 156 33
LSD(5%) 128 117 14 1.1 07
CVI(%) 89 95 65 42 98
Response’ C L Q L Q

YRegression equations relating transplanting date are presented in Table 9.
L, linear; Q. quadratic: C, cubic: NS, not significant at 5% probability level,

Table 5. The number of branches per plant and leaf characteristics in yacon on November 15, 2002 as

affected by transplanting date

Transplanting ~ No. of branches per Leaf blade Peticle length Leaf width No. of leaves
date plant length(cm) (cm) (em) per plant
Mar, 24 9.2 16.1 124 187 80.5
Apr. 8 9.9 158 114 186 814
Apr. 23 101 16.1 116 19.0 769
May 8 8.8 163 121 19.6 75.3
May 23 6.6 16.1 115 185 56.4
June 7 5.4 161 109 183 40.6
LSD(5%) 16 NS NS NS 188
CV(%) 127 5.0 6.5 6.6 182
Response’ Q NS NS NS Q

YRegression equations relating transplanting date are presented in Table 9.
L, linear: Q, quadratic: C, cubic: NS, not significant at 5% probability level.,
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Table 6. The number of tuberous roots per plant in yacon on November 25, 2002 as affected by fransplanting

date
Transplanting Marketable tuberous roots Unmarketable tuberous Total tuberous
date »251g 151~250¢  51~150¢ Total roots (<50g) roots
Mar, 24 0.9 13 39 6.1 45 106
Apr. 8 1.1 14 35 59 4.3 102
Apr, 23 11 1.2 3.7 6.1 35 95
May 8 04 11 35 49 40 9.0
May 23 0.2 05 23 30 38 6.8
June 7 0.0 03 16 19 34 53
LSD(5%) 0.5 06 11 17 NS 21
CV (%) 58.6 415 237 238 314 16.1
Response ! L L L Q NS L

tRegression equations relating transplanting date are presented in Table 9.
L, linear: Q, quadratic; NS, not significant at 5% probability level,

Table 7. Underground part fresh vield (MT/ha) in yacon on November 25, 2002 as affected by transplanting

date
Marketable tuberous roots Unmarketable  Total Nontuberous
Transplanting Crown  Underground
fuberous  tuberous roots
date buds parts
»251g  151~250¢ 51~150g Total  roots({50g)  roots roots
Mar, 24 94 73 100 26.7(87)% 39 30.6 8.0 11 39.6
Apr. 8 11.0 76 91 27.7(87) 3.1 309 8.0 1.7 406
Apr, 23 140 78 10.6 32.4(91) 3.8 36.2 76 1.8 456
May 8 34 5.8 91 18.3(85) 3.2 215 74 1.8 30.7
May 23 13 29 6.2 10.4(79) 2.7 131 5.8 21 210
June 7 00 13 42 54(60) 2.3 78 34 1.3 125
LSD(5%) 68 37 32 11.3(18) NS 122 2.1 NS 141
CV (%) 69.5 451 255 37.1(14) 493 348 206 504 295
Response L L Q QQ) NS Q Q NS Q

'Regression equations relating fransplanting date are presented in Table 9.
L, lnear: Q, quadratic: NS, not significant at 5% probability level
tValues in parenthesises are expressed as percentage of total tuberous roots.
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Table 8. Characteristics of average marketable tuberous root as affected by transplanting date

Transplanting date Clz)rgtengf(t:g W(eght L??j)th Diezzf)ter Solu(bf3 Xs)olids
Mar, 24 123 1533 177 480 155
Apr, 8 151 1576 156 48.7 151
Apr. 23 150 1839 163 488 154
May 8 143 130.1 173 459 15.0
May 23 144 1236 159 448 149
June 7 140 91.8 163 358 147

LSD(5%) NS 36.5 NS 55 NS
CV(%) 156 173 103 8.1 52
Response t NS Q NS Q NS

¥Regression equations relating transplanting date are presented in Table 9.

Q, quadratic: NS, not significant at 5% probability level.
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Table 9. Regression equations with coefficients of determination relating transplanting date and various fraits
and the calculated optimum transplanting date for tuberous root yield

Variable Regression equation rZR;)r opti. tr(zja;atseplanting
Plant height Y= —OA000376}‘{3+0_129X2- 0.97
14.994X +690.284
Stem height =-(,661333X+161 457 095
Main stem diameter = -(.000929X2+0.179X +7.316 0.98
No. of nodes per plant Y =-0.044X+22519 093
Internode length Y = -0.00054X2+0,103X +0.465 099
No. of branches per plant Y =-0,001516X2+0.308X~5.751 0.96
No. of leaves per plant Y =-0,011198X2+2173X-23 367 098
No. of marketable tuberous root
)25lg Y =0.015048X +2 429905 0.78
151 ~250g Y =-0.013524X +2.756952 0.84
51~150g Y =-0.001833X2+0.367167X -8.220 079
Total =-0,001X2+0,1834X-2.1852 097
No. of total tuberous roots Y =-0.070857X +17.104952 091
Marketable tuberous root yield
)251g Y =-0.165143X +26.416381 0.66
151 ~250g Y =-0.,08781X+16.031048 081
51~150g Y =-0.001833X2+0.367167X -8.220 092
Total Y =-0.0064X2+1.2099X ~28.786 0.89 95{Apr. 9)
Ratio Y =-0,0103X2+2,1654X -23.032 0.96
Total tuberous root yield Y = -0.0066X2+1.2413X-26,248 0.89 94(Apr. 8)
Average of marketable tuberous root
Weight Y =-0,0247X2+5.0732X-96.174 083
Diameter Y =-0.0042X24+0,8719X +4.2726 0.95
Nontuberous root yield Y =-0.001333X2+0,264571 X -4.945524 0.98
Weight of underground part Y =-0.008437X2+1.634722X -37 280698 0.93

Independent variable is a day of year for transplanting date:

23=143, June 7=158

Mar, 23=83, Apr. 8=98 Apr. 23=113, May 8=128, May
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Table 10. Changes in rotten rate, souble solids, and dry matter content of yacon fuberous roots by place
during storage duration

Storage placet Days after storage

20 40 €0 80 100 120
Rotten rate(%)
Indoors 0.0 264 364 50.7 714 80.7
Rain-shielding house 0.0 236 400 69.3 76.4 82.1
Outdoors 0.0 25.0 371 507 68.6 829
LSD(5%) - NS NS NS NS NS
CV (%) - 426 330 207 114 162
Souble solids(®Bx)
Indoors 121 124 121 120 121 122
Rain-shielding house 11.8 128 129 128 16.2 167
Outdoors 122 125 124 125 126 125
LSD(5%) NS NS NS NS 14 1.0
CV (%) 116 124 92 45 59 4.0
Dry matter content(%)
Indoors 136 132 136 137 139 138
Rain-shielding house 143 149 153 158 169 170
Outdoors 137 139 141 137 138 144
LSD(5%) NS NS NS NS 14 11
CV(%) 6.7 125 55 8.0 54 44

"Indoors, built up of expanded poly styren panel; Rain-shielding house, built up of PE film,




HEXSo| 2A0iM FHADI7E o2} M5 4 S0 DiXE S8 HEY|Z ©E Y Wil 2

HeEAG ERulde BogoR 77 2 g
o} ¢E7t w97 WEoZ A7ETHDoo £
2000). A% AFA) ok A Sl olalw 53]

oBxflth o9k ZE A AL O

2 5]
AAZE ol ke Doo §(2000)9] B39} H]

&2 80gAR 132~158%2 AAA Lo W
2 993 olrt Yo}t 100UAEE = v7E s
dehe-20 AE§o] 169%04CE =gk, oje

Q
o
H7FEH B0 7] Akl ZIRldE AR A
=t

3T
o ¥4I Fdo

1. Asami, T., Kuubota, M., Minamisawa, K,
Tsukihashi, T. 1989. Chemical composition of

oo

o

10.

11.

 BOkEm. WriEdh 1983 B

yacon, a new root crop from Ahdean highland.
Jpn. J. Soil Sci. Plant Nutr, 60(2):122-126,

Doo, HS.,, 2000, Changes of chemical composition
in tuberous root of yacon by different curing
conditions. Korean J. Crop Sci. 45(2) :79-82.

A ofFe] HBRE
& BFEk 58 24(3):30-32,

B2, 29, 1989, ok (yacon) 9] ARE S

A8, FAFH7E T HAIAE A, p83-87.
71, 2000, o2 AAAZ] 2 EAES 4F
&

A, HEE, 0Y, 199, Hige] o g
1] Fegho) ofFol ApEfre] WA ME =
TAMNEEH A 7(1):59-64,

oAk G ox

Al

i

. Lauver, ]G, Carter, PR, Wood, TM, Diezel, G,

Wiersma, DW,, Rand, RE, and Mlynarek, M.J,
1999, Corn hybrid response to planting date in
the northern corn belt. Agron, J. 91:834-839,

. National Research Council. 1989. Lost crops of

the Incas. Lost crops of the Incas little-known
plants of the Andes with promise for worldwide
cultivation. Washington. D. C., National
Academy Press pl15-123,

. FREFT, FMEZE 1990, oFF(Polymnia sonchifolia)

Rk doEel @g g AFdEn =84,
30:13-21.

HHIT--. 1989, BRI 0l BES
¥ URIZE. 64(4):538-540.

Yan, X, Suzuki, M, Ohnishi-Kameyama, M., Sada,
Y, Nakanishi, T, Nagata, T, 1999. Extraction and
identification of antioxidants in the roots of yacon
{Smallanthus sonchifolius), J. Agric. Food &
Chem, Nov. 47(11) :4711-4713.




