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Effects of Greening in Bed and Transplant Raising
Method on Growth and Yield of Potatoes in

Aeroponics System

Han-Gweon Lee

Department of Agriculture, Graduate School, Cheju National University

Summary

This study was carried out to establish the optimum greening method in
beds, and transplant raising method for potato (Solanum tubersum L.)
production in aeroponics system. The results obtained are summarized as

follows;

Effects of Greening in Bed of Aeroponics System on Yield
and Rotten Rate of Potato Tubers

This study was carried out to establish the optimum greening method in
beds of a aeroponics system for seed potato (Solanum tuberosum 1.)
production in order to decrease rotten tubers in beds and after the storage.
When nutrient solution was supplied during greening period, tuber yield
was not decreased by greening of five days in the beds before the second
harvest, but significantly decreased by the greening of more than ten days

regardless of growing season. When nutrient solution was not supplied for
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the greening period, tuber yield was decreased by greening of more than
five days in the beds. Tuber rotten rate at the second harvest was 4.3% in
spring culture and 3.2% in autumn culture in the non-greening control
plots, but decreased to less than 2.0% by the greening regardless of
nutrient solution supply and growing season. Tuber rotten rate after six
weeks of storage was 2.0% in spring culture and 2.7% in autumn culture
in the non-greening control, but reduced to less than 0.8% in greening
treatments. These data indicate that greening for five days in the beds
with nutrient solution supply in the beds can reduce tuber rotten rate

without reducing tuber yield.

Effects of Transplant Raising Method on Growth and

Tuber Yield of Potatoes Grown in Aeroponics System

This study was carried out to find out the best methods of raising
transplants to evaluate the possibility of reducing incidence of basal stem
rot caused by Pythium myriotylum and of easiness for seed tuber
production of potatoes (Solanum tubersum L.) grown in aeroponics system.
Incidence of basal stem rot, growth and yield of transplants raised from
stem cutting, non-rooted cutting, non-rooted cutting with a wick, deep flow
rooted cutting, and rooted mini tuber were evaluated in a spring season of
2002. Potato basal stem rot incidence was 11% in transplants raised from
stem cutting but the stem rot did not occur in the other transplants. Stem
length averaged about 60.0 cm except for transplants raised from stem
cutting with 48.3 cm. Transplants raised from deep flow rooted cutting had

the heaviest root dry weight (33.2 g/plant) followed by those from rooted



mini tuber. The number of first stolons per plant was greatest (twelve
stolons) for transplants raised from deep flow stem cutting and rooted mini
tuber. Transplants raised from deep flow stem cutting had 773 total tubers
and 491 tubers over 5 g per mz, respectively, which is the greatest among
the treatments. Transplants raised from rooted mini tuber ranked second for
the number of total tubers and tubers over 5 g. Transplants raised from
stem cutting produced fewest tubers over 5 g (255 tubers per m?) but the
highest number of tubers weighing 5 g or less (365 tubers per m?).
These results indicate that raising transplants from deep flow stem cutting
could be best considering basal stem rot incidence and tuber yield of

potatoes grown in aeroponics system.
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Table 1. Preparation of stock solution used to grow potatoes in the

experiment.
. Concentration . Concentration
Constituent Constituent
(mg/ 2 ) (mg/ 2 )
KNOs 405 HsBO3 14
Ca(NOg)z ¢ 4H20 475 ZnSO4 ¢ 4H20 0.1
NH4H-PO, 775 MnSOy - 4H-0 1.0
MgS0Oy - TH20 250 CuS0y4 + 5H20 0.04
Fe-EDTA 11 (NHy)sMn70o4 + 4H-0 0.01
=377 et ol Hy |23 xS AlFA A 3km @R aib7)

el X SA¥ A5E Gelsto] Table 20 WERH AT

Table 2. Mean air temperature and solar radiation during the greening
period in 2001.

) Mean air temperature Solar radiation
Meteorological factor (C) (MJ/m)
m
Spring Mid May 18.1 240.4
cultivation Late May 183 188.0
Autumn Mid May 19 1058
cultivation Late May 12.3 102.9

“Air temperature and solar radiation were measured at a Gosan

Meteorological Station 3 km away from the experimental site.
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In viro acclimatization of plantets Plantlets for cutting

Deep flow stem cutting Rooted minituber

Fig. 1. Photos of methods of raising transplants used for seed potato production.
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Table 3. Tuber yield of potatoes grown In spring aeroponics system at
second harvest (15 days after first harvest) as affected by

nutrient solution supply and greening period.

Greening treatment Tuber yield (tubers/m’) Tuber weight(g/m’)
Nuent - Greening perod 50 . 55 T <5g >5g Tou
Supply 0 (control) 139 152 29a 28 1511 1,749

5 151 165 a 316 a 264 2,093 2,357
10 148 105 b 253 b 218 965 1,183
15 125 B b 223 ¢ 1834 913 1,097
Non-supply 5 146 14b 250b 170 821 991
10 129 30 ¢ 209 ¢ 183 538 726
15 76 67 d 143 d 112 434 546

Mean separation within columns by Duncan’s multiple range test, at P=0.05.
% The number of tubers weight more than 5 g at first harvest (at 70days
after transplanting) was 176/m’ and tuber weight per m' was 3,506 g.
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Table 4. Tuber yield of potatoes grown in autumn aeroponics system at
second harvest (15 days after first harvest) as affected by

nutrient solution supply and greening period.

Greening treatment Tuber yield (tubers/m’) Tuber weight(g/m’)
iﬁiﬁiﬁt Greenzgagyf eriod 5y >5g Tota <5g >5g Totl
Supply O(control) 175 1344 39a 172 115 1327

5 175 134 a 309 a 135 1,102 1,237
10 168 B b 266 b 143 952 1,095
15 159 9 b 253 ¢ 124 341 965
Non supply 5 73 51c 129d 7 298 373
10 64 42 d 106 d 70 239 309
15 45 3l e 76 e 60 170 230

Mean separation within columns by Duncan’s multiple range test, at P=0.05.
¥ The number of tubers weighing more than 5 g at first harvest (at 70days
after transplanting) was 138/m’ and tuber weight per m’ was 2,182 g.
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Table 5. Rotten rates of tubers in bed at second harvest and after the
storage of six weeks In spring and autumn aeroponics systems

of potatoes.

Greening treatment Rotten rat(e%c;lt harvest Rotten Iate((;(t))fter storege
Nutrient solution Green(izllfy)p eriod Spring Autumn Spring Autumn
Supply 0 (control) 43 o 32 a 197 a 267 a

5 14 b 1.1b 081 b 065 b
10 10 b 08 b 081 b 065 b
15 07b 08 b 0.46 b 039 b
Non supply 5 19D 10D 062 b 041 b
10 10 b 04 b 049 b 00 b
15 0.0 bc 00 b 00 b 00 b

‘Mean separation within columns by Duncan’s multiple range test, 5% level.
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Fig. 2. Photos of potato tubers supplied with light and no light in a bed

at the second harvest.
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Table 6. Basal stem rot rate at 20 days after transplanting, and stem and
leaf traits of potatoes grown in aeroponics systems at 60 days

after transplanting 'as affected by transplant raising method.

Basal stem  Stem Stem No. of No. of

Transplant raising method” rot rate length diameter stems leaves
(%) (cm) (mm) /plant  /plant

Stem cutting 11 483 a% 644 b 25a 197 a
Non-rooted stem 0 60.3 b 614 b 13 b 197 a
Non-rooted stem + wick 0 58.3 b 611 b 18 ab 198 a
Deep flow stem cutting 0 61.0 b 724 a 15b 183 a
Rooted minituber 0 60.7 b 6.67 ab 18 ab 186 a

? Stem cutting, 5 to 7 cm long stems from tissue cultured potatoes were
placed in perlite medium and rooted stem cuttings were transplanted at 18
days after cutting; non-rooted stem, 10 cm stems taken from plants grown in
deep flow hydroponics were used for transplanting; non-rooted stem + wick,
above 10 cm stems was transplanted with a wick; deep flow stem cutting; the
stems taken from stem cutting were grown in deep flow hydroponics for days
were transplanted; rooted minituber, stems from minituber which were planted

_17_



in a perlite and peatmoss mix were transplanted at 20 days after planting
minituber.

¥ Mean separation within columns by Duncan’s multiple range test, 5%
level.
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Table 7. Root dry weight, and the number of stolons and mini tubers per
plant in potatoes grown in aeroponics systems at 70 days after

transplanting as affected by transplant raising method.

No. of

Root dry ~ Length of No. of  mini tubers

Transplant raisi .
ansplant 1aising weight longest

method Jolant (@) stolons (cm) stolons/plant (under 1 g)
/plant
Stem cutting 130 ¢ 65.7 bc” 78 b 528 b
Non-rooted stem 135 ¢ 62.3 ¢ 6.6 b 593 b
Non-rooted stem + wick 164 ¢ 65.5 bc 82 b 519 b
Deep flow stem cutting 33.2 a 785 a 12.8 a 79.3 ab
Rooted minituber 246 b 69.0 b 120 a 83.2 a

“ Mean separation within columns by Duncan’s multiple range test, 5% level.

_18_



&) oo T T R OE Mo om W% o
iy = WwoRe @ ool m %o W dpo 3
oM oxE) R T o K o
:.L 5 n 0 Y 0 Lf
of =g B ®E A % oy oy
K Lo g Moo O T oo -
S & T @ o= M ) 4 =
fue — ~ = o Mo B
U N S X Gl o0
g pRex gl T
E) =N oo B oo % B R =
o - o T Zo o o <
= w oy o T L =
_ T O S T I
2 = QR N T g o 2% i)
o) X m o= TN = X e W
4 N o o % = o o g oo g W
Z o) R o ™ =0 < MH —
63 p T S e ST T T E 5o 2w
— T N B P oz T & i
o T e o, o e W S TR o M
oF - or < o %6 ol
mnAO ﬁ [nre) 2 Z‘.* ‘_HH J>A|O i Ot ”_i T« OME
L T S Ty S
~ <r o =T
T N T B TR B
K i o N oA T g W oL %y
e - o H =0 ‘ml © 0 o
e ~ Ny X %o ~ ~ W oo A
2o o o oo A PN o W
X T
4! ol b oy 9 M =~ I o W LIS
s o F T wsded s EEK "
a8 ) s I B SO ~EP
EI I - S A I B (=3
1__/l = ‘OI ,UI o T ,AH ﬁo s umo % MM el =
oy ) ) S WAI o ‘7A| o — o ~ )
= m N H ST v T <~ X o Mo ET
o s Y e B e S =
T Moo B TR AR TR s ~
T o o T O K oW R T O of
" o = o oo Moo g M

[e]
A%

]

=5
Y

g ol

-

J 7ol A 47470 /m' = 71

Woka AARAA oA 256702 7 A AT ey 5g olsh 97 el A

]

BArE A A el A 77370

AR A A Tl A 69.5%, T4

2 = of

_19_

VA =S

=

Toll M 3657H= 7HE wol 2, 33k o]l 8-

w7} Bl A
T-ol A 635%% AR EHow

]

495702 A At} bg ©]

é/\

71 A
A

-
T

5

A

1

1
T

A



Table 8. Tuber yield traits of potatoes grown in aeroponics systems at 70

days after transplanting as affected by transplant raising method.

Yield (pieces/m’) Large tuber

Transplant raising method

<5g¢g >5g (A)  Total (B) ratio(A/B, %)
Stem cutting 365 a”(765) 255 ¢ (2,501) 620 ¢ (3,266) 41.1
Non-rooted stem 221 d (452) 274 b (2,985) 495 e (3,437) 55.4
Non-rooted stem + wick 240 ¢ (625) 276 b (3290) 516 d (4,545) 535
Deep flow stem cutting 282 b (685) 491 a (5292) 773 a (5977) 635
Rooted minituber 208 e (623) 474 a (5555) 682 b (6,178) 69.5

% () : Tuber weight (g/m’)
* Mean separation within columns by Duncan’s multiple range test, 5%
level.
800 (pieces/m*)
O >30g
O011~30g
600 r
O06~10g
B 3~5¢g
400
L] - —
200 | = B -
0
Stem Non— Non— Deep flow Rooted
cutting rooted rooted stem minituber
stem stemt+wick cutting

Fig. 3. The number of tubers by size in potatoes grown in aeroponics
systems at 70 days after transplanting as affected by transplant

raising method.
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Fig 4. Photos of experiment view and tubers of potatoes grown from deep

flow stem cutting in aeroponics system at 70 days after

transplanting
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