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Growth and Yield of Potato after Transplanting of
Potato Plug Seedlings Grown at
Different Plug Cell Size and Photoperiod
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Abstract. This experiment were conducted to investigate the response of growth and yield of potato after
transplanting of plug seedlings ‘Superior’ and ‘Dejima’ produced at different plug cell size (105, 162, and
288) and photoperiod (8/16, 12/12, and 16/8, day/night) for 20 days in controlled plant growth system.
Growth and relative growth rate of plug seedling ‘Superior’ was affected by plug cell size and photoperiod
at 7weeks after transplanting. Tuber weight of ‘Superior’ was increased as cell size and photoperiod
increased. That of ‘Dejima’ was highest in 105 cell and different with photoperiod. At 90 days after trans-
planting, tuber weight (258.9~471.9 g/plant) of ‘Superior’ was high in 105 and 162 cell size and 16/8 hr
photoperiod. That (278.2~428.0 g/plant) of ‘Dejima’ was high in 105 cell size, but was not different with
photoperiod. The number of tuber per plant was 2.6~6.9 of ‘Superior’ and 2.2~3.6 ‘Dejima’. Tuber num-
ber per plant was not significantly different with cell size and photoperiod. The large tuber over 80 g was
32.0~50.9% of ‘Superior’ and 41.0~56.7% of ‘Dejima’. The large tuber in ‘Superior’ and ‘Dejima’ low-
ered as the cell size decreased. The large tuber of ‘Superior’ increased as photoperiod increased, but that of
‘Dejima’ was not differed. As the results, the optimal plug cell size and photoperiod of potato seedling is
considered to be below 162 cell and over 12 hr of photoperiod.
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Table 1. Growth of Potato ‘Superior’ at 7 weeks after transplanting of potato plug seedling grown by different plug cell sizes

and photoperiod.

Treatment lil;(;ﬁ 12:;51 I;Velgf S‘Ign Shoot wt. (g/plant) RGR? Tuber wt.
Cellsize Photoperiod (cm) (cm) (cm) (mm) Fresh Dry (g/g/day)  (g/plant)
105 8/16 67.7 be” 22.3 ab 4.5 5.6 ab 227.7b 144c¢ 0.087ab 205.0b

12/12 76.0 ab 21.5ab 52 4.9 ab 466.3 a 255a 0.071bc  336.7a
16/8 8l.7a 21.0b 4.7 63a 249.7b 18.5abc  0.066 ¢ 3100a
162 8/16 60.0c 22.8 ab 47 440 1703 b 16.0 be 0.091 a 1083 ¢
12/12 68.0 be 223 ab 53 4.9 ab 260.7b 204abc  0.078Db 245.0 ab
16/8 820a 24.5 ab 52 58a 260.1b 16.2 be 0.072bc  226.7 ab
288 8/16 69.5 be 21.0b 4.8 5.2 ab 208.7b 15.1¢c 0.085ab 1483 bc
12/12° 8l3a 25.0a 5.3 5.0ab 344.7ab  23.7ab 0.086ab  213.3ab
16/8 83.0a 21.0b 5.0 58a 315.7ab  199abc  0.091a 116.7 ¢
Significance
Cell size (A) * NS NS NS NS NS o *k
Photoperiod (B) ok NS NS * * *E * *E
AxB NS NS NS NS NS NS NS NS

"Relative growth rate: measured from September 18 to December 17, 2006.

YMeans separation within columns by DMRT at 5% level.

*, #* and NS; significance at p<0.05, 0.01, and non-significance, respectively.

Values without letters are not significant.
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Table 2. Growth of Potato ‘Dejima’ at 7 weeks after transplanting of potato plug seedling grown by different plug cell sizes

and photoperiod.
Treatment 1Se}11100}t1 l;f;tl'l L??}f S(Iie;n Shoot wt. (g/plant) RGR®  Tuber wi.
Cell size Photoperiod ( cr%lt) (cm) EZm) (®) Fresh Dry (g/g/day)  (g/plant)
105 8/16 90.7 & 18.8 42 71a 390.0ab 25.0b 0.075bc 1833 a
12/12 100.0 abc 212 43 6.2 ab 445.0ab 274 ab 0.071¢ 2133a
16/8 106.7 a 23.0 45 7.0a 605.0a 385a 0.079bc 216.7a
162 8/16 95.3 bed 22.8 5.0 6.0 ab 545.0ab 274 ab 0.084 ab 63.6b
12/12 94.7 bed 19.8 4.0 5.8 ab 393.3ab 219b 0.070bc 1517 a
16/8 100.3 ab 19.3 42 5.7 ab 5083ab 283 ab 0.078bc 2783 a
288 8/16 91.3 cd 20.7 43 460 395.0ab 219b 0.082bc  125.0ab
12/12 90.7d 22.0 4.8 5.3ab 370.0b 229D 0.092 a 125.0 ab
16/8 98.3abed  21.3 42 5.3 ab 421.7ab 234D 0.090ab 171.7 ab
Significance
Cell size (A) NS NS NS ok NS NS * NS
Photoperiod (B) ** NS NS NS NS NS NS L
AxB NS NS NS NS NS NS NS NS

Relative growth rate: measured from September 18 to December 17, 2006.

YMeans separation within columns by DMRT at 5% level.

*, ** and NS; significance at p<0.05, 0.01, and non-significance, respectively.

Values without letters are not significant.
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Fig. 1. Tuber weight per plant of potato ‘Supetior’ and ‘Dejima’ at 90 days after transplanting of potato plug seedling grown

by different plug cell sizes and photoperiod.
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Fig, 2. Tuber number in distribution in different size categories of potato ‘Superior’ and ‘Dejima’ at 90 days after transplant-
ing of potato plug seedling grown by different plug cell sizes and photoperiod.

3719 97 AEd] we Fo8L it 8og o)
o] #7 =AY }E X H]go| ‘FHE 32~
50.9%, THAIE 41.~567%Z, T EF BT 288%
A FA7eNE R, 93 A 2lkle 500
WE 2o|g B FuPE o] Fr15e uje} 3
7 7y TPk AgE REoY, A 9% A
o] WE }olg Holx| st 80g olste] A7
A7) W& H% & T3 "Wl 50~79g, 5~
49g, 5g MO R U B o, 9= 47 033~
0.8870, 0.89~2.517), 0.17~0.507] Q¥aL, ‘A= Z+
7} 0.43~0.657Y, 0.65~1.347), 0.19~048HE e
o] W& Alol= UATE. Park 5(1999) FA] FEjol|
we} ARk} E2 BE o83 718 AislsiS
o 50g ol3te] AL AR Fejolx & WA 80g
ool HAEL Eui1 HolX A FA Hejo)
N7 A7} A7t & & S ARBIE, ol
21 BE= AR vig] 283k BAY 41 =
o} ZA A7)l YIS E S Y= A= By}

olde] At B AL S8 /R Fo ¥ A
A7)e} ] JEE B H 427 Ao} FA &
o] 37 2L ASdlx Bysla 7Ate] st
A7 Foll IS FAeH, FF T Aele S
F2o] R vis] B AFe] F3E e Ao
Vet 53 Z81 BE o83 AR} Akl A
g E81 A V)= 162F o), 12813 o] ¢
Zo| daslejet A=A

'y 2

0] 2d=e HAE AP TN S
A =7](105F, 162F, 2883)9F A (8/16, 12/12,
16/8hr, 24N XEE 47 gElsle] 2097t A=
22 E1 B G} oA o] s 5] vlA|
T IS golR izt HAE Tk

A2 7R e FHa A 2719 4F AHEle
A5} FBFES ZolE FAth. Fr)e] F49 1)
7 S A A7I¢F @Rl ST uet ekt
‘APl 97 FL 1058 A FZ7eA E=$kom, o
A Aglol Zolg BTt 90 Al ¥, )9 T
7 F(258.9~471.9¢5) 105F, 162F A2} 16/8
hr 978 AgolM 7 Fol (k. dA e AABF
(2782~428.0g5°) 1058 A2jolM Eghon} 4%
A le Aot k. F9 I3 g2 97
29~6970, A 22~3.602 E&j2 A V|
2 Aol W felde Tk 8og ol A7
7] HEgo] “FHIE 32~50.9%, ‘THAE 41.0~
56. 7%, T EF ©5 288F A oA HAE)
A, 9F A elle EFF WE Aolg B
v G7o] SRl wet #7 7t Frlske B3R
£ B0y, OiAe 47 Aedl e xjolg Hol
A st} ol Ay 2] B 42Fo] 1A AS
2 973 Fol JFE Fo2N ZT1 BE o|&F
A Aol Hyjt Eel A Ve 1627 ©J3t,
12A1ZE o) ge] Yol Fasielel A=A

-30-—



e e 4 37l QRN ANE PR Fel B A4 § 4% £

FAO - 7HF, iR, JZE, )
Ab A

E aA7E 20059 w7 aA (@444
2 FYPHAS

° g B B

. Ahn, YK, S.Y. Na, S.Y. Kim, and Y.H. Om. 2002.
The effects of photoperiods on in vitro microtuberiza-
tion in potato. J. Kor. Soc. Hort. Sci 43(3):301-305.

. Driver, CM. and J.G. Hawkes. 1943. Photoperiodism
in the potato. Imperial Bureau of Plant Breeding
Genetics. London. 36:1-35.

. Hussey, D. and N.J. Stacey. 1984. Factors affection the
formation of in vitro tubers of potato. Ann. Bot.
53:565-578.

. Kim, YH., S.H. Lee, JK. Kim, M.G. Lee, Y.H. Choi,
K.J. Kim, J.W. Lee, H.D. Suh, and D.M. Park. 2002.
Growth of potato plug seedlings as affected by photo-

~31-

synthetic photon flux. Kor. J. Hort. Sci. Technol. 20
(Suppl I). p34.

. Kim, Y.H., YH. Choi, M.G. Lee, HJ. Kim, J.W. Lee,

D.M. Park, and H.D. Suh. 2003. Yield of tuber after
transplanting of potato plug seedlings producted at dif-
ferent light quality. Kor. J. Hort. Sci. Technol. 21
(Suppl I). 21.p46.

. Kim, YH., E.S. Park, and JM. Kim. 2006a. Seedling

quality of potato 'Superior' plug seedlings as affected
by plug cell size and photoperiod. J. Bio-Environment
Control 15(1):308-312.

. Kim, Y.H., JJM. Kim, and J.S. Jeong. 2006b. Seedling

quality of potato 'Superior' plug seedlings as affected
by DIF and plug cell size. J. Bio-Environment Control
15(I1): 330-333

. Park, YM., CK. Song, BK. Kang, D.W. Kim, and

D.H. Ko. 1999. Mass production of plug seedling
using stem cutting and their tuber yield in potato.
Korean J. Crop Sci. 4493):201-206.

. Yeoung, YR., MK. Jung, B.S. Kim, S.J. Hong, C.H.

Chun, and S.W. Park. 2004. Effect of plug cell size on
seedling growth of summer spinach. Kor. J. Hort. Sci.
Technol. 22(4):422-425.



