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Effects of Intermittent pH Reductions of Solution on
Tuberization of Potato(Solanum tubersum L.)
in Hydroponics
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1. A8

AR EIREEY KESE TS A [R/NERE FEHES ol&sie o
T7F Bol o]FolA vl BA/NERE Ml B3 W= Gregory(1956)e 23}
o BEWE ZlhsAdol AREE oF B dFAE] old ddly #H&sdon
(Han, 1987; Hussey %, 1984; Garcia ¢+ Gomez, 1973, Wiersema %, 1987), /s
Mgl A7t Fof HFF JEEo] HoAX, AFWH TZFH} AdRE
Ao REE es A&7 E@aEHA X3t ok ol 3 RIEES R &s)7]
A3t FH 2ol BEBREE AN <8 JRE 4 AT o] FAA T Yt

AR BEEIEE T0ERC EAMEA 2l 9 ABEAZ AR £FH
e #5o A3AAE RHSIIYEN TPHAL(Fong #F Ulrich, 1969; Lee,
1972; Ulrich %, 1972), 19804Efol] S FHAE¥EN 3 —# HREFESZ 1|
o NASAOA FHIRITH AL &8 X wERS 12387 A8ty ZA NFT
FRe BEEEE RBESIY I TaEHRS #77-F ¥F A H(Wheeler ¢} Tibbitts,
1986; Wheeler %, 1990).

53], At #AAF € JAFS 28 FEddel He MEo] mTEAA
HEREL A € A7 348 FAAZE £ e HHo] "asd ugeA B
ATE A FAAuANN dAHor #HEKS pHE E Tl AR A=
S FEZA BEHBRES EX3E HREE Aoz HEstE vlol),

2. MEuby
HET FaAes AFAA HfErt Bol HE A (Dejima) MEE A&
Aot BB ]88 Be BAAM BHAIZ A8 2RI shootE
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28 T oA F £3E E7F AFSA AHE A

Z 2wl % shoote] «¢3tE 60(Z o)) x40(F)x15(Zol)em 718 2EZ
Z AR A4S ALD 2em FAY 2E2EHY 5X5cm PFLER T
Hg Ho] ZAMY oW shootE B3I HEHLE 459 BHE FA
g HoF 10~15cm AFE W 7~8cm ZolE2 AL E AFdod #BER
HimKo] 40X20cm HH o2 &HHE s o

¥BEKS pH BEEE AAF 3540 24 IAREH 2F TA7A #Z
10A1Z+ &<+ pH 3.0, 4.0, 5.07% 6.5 (constant)s 47] K#ES =2 X34
o FAFL 10008 £FY FE2dY BT HEKS <E1>H Zo] MK
3l 38 BU¢S ¥ FERE FFIFIL 2 o)FodE RBEER TFIFILY
Ake AdFE ARG,

Table 1. Mineral composition of nutrient solution used for this

experiment

Macro-element(me/ £ ) Micro-element(ppm)
NOs3-N 10.0 Fe 2.0
NH4-N 1.2 Mn 0.5
P 30 B 05
K 7.0 Zn 0.05
Ca 50 Cu 0.05
Mg 30

4EHAET pHEE® Hx AXPR HEs pH M F 554 =%
# A HFE =7 HAE ZAAG. AHRE AT e ARS BN
BENMEAR BEXBES Hd3 204 2TIAT.

3.8 ¢ uF

AEZ7] gEERC FES G5d Y BIYF RERRE Fx317)
At BERKS pHE dANH 22 A AT 23k 18 1% 24 #
RS BPA pH 659 ¥ 3t pHE @A =2 A FolA b8 @
2 F4=Q. pH 3.0 REE NF 59AFTEH REFE AzH A
g5 20d474A F3 wmE ZAY. pH 404 2= pH 3.0 Hls /b
ME ol 3¢9 AE =Ry A 109 ol Fde /MHEE HEe %
AeF 30YFdNE & 2R/ A 22y pH5.0A S Ay F 1049
MRE RS 22 £ YoM EREQL pHESS WS BIFE 2N
ot
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Fig 1. Effect of intermittent pH reductions of solution on mini-tuber initiation.
?Plants were subjected to pH3.0, 4.0 and 5.0 for 10 hours at 35
days after shoot setting, and to pH6.5 constantly.

olalgd ATFZAIAE Wan 5(1994)% pH ZHEZHQ Asto & 37
Aol FHAEYn 39 HFASF AFJE JetWen, Cao¢ Tibbitts
(1994) 5= pH 4.09A B pH 35348 FoA JHFE] HRE &30
KEE B%oy pH 5590 KiE 24Ai7t A= ¥ HREAA Fio
3 3 B dF AAE A sin o

T3 E7)9 By 9 G ARES £ 204 Ee u9 Zo] pHE
A ANYLFE Z7)9 P EYES SRT, MK EYES =
k. o3 A= pHZF BA XNYDS4E B £7)= StressE #o}
Aol E3HE WA AAAFLE HAEH HAAHF FHAES ¢ F A

AT

Table 2. Effect of intermittent pH reductions on dry weight of various
parts of potato plants at 70 days after shoot setting.

Nutrient Dry weight(g/plant)

solution Stems Stolons Roots Tubers Total

pH level
3.07 36.2b ¥ 9.8b 8.5¢ 17.2a 71.7b
4.0 60.5a 11.4a 9.7a 15.0b 96.6a
50 65.0a 12.8a 11.0a 14.1b 102.9a
6.5 63.1a 11.9a 11.3a 14.7b 101.0a

?Plants were subjected to pH 3.0, 4.0 and 5.0 for 10 hours at 35 days
after shoot setting, and to pH6.5 constantly.
YMean separation within columns by Duncan’s multiple range test at 5% level
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Intermittent pH reduction treatment 2

Fig. 2. Effect of intermittent pH reduction on number of stolons and
stolon length of “Dejima” potatos at 90 days after shoot setting.
DPlants were subjected to pH 3.0, 4.0 and 5.0 for 10 hours at
35 days after planting, and to pH 6.5 constantly.

Table 3. Effect of intermittent pH reduction on tuber yield of potatos
grown aeroponically at 90 days after shoot setting.

Nutrient solution No. of tubers per Weight per tuber Tuber weight

pH level” plant (g) per plant (g)
3.0 72.12" 45a 325.6a
4.0 69.8a 4.4a 307.8ab
50 65.2ab 4.4a 284.9ab
6.5 60.3b 3.7b 222.5b

“Plants were subjected to pH 3.0, 40 and 50 for 10 hours at 36 days shoot setting.
YMean separation within columns by Duncan’s multiple range test at 5% level

#d Bxdole pH Aol o7k Qe ROZ Hol B9 AL
FAF 359 oA olFoAE Aoz ¥ F YUTh
A4 359 F dAAQL pHADZH HAF5e £ ¥ 33 go] £7
A7 5ol QA pH3.0# 40X e Z4Z 721 MW} 69842A pH50 %
659 ®¥lat] ARBFE FANATG. =F A @5 T FF FAETY
Tl AHAHA 9FS MAAH pH3.0F 40 R 50 427 pHESZE 7

& $X%E A BOE B 432 YU
9 77 279 BEAAE (E 4) 29259 ANz 2F A6t
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7}g 8 3g °l9 A3 AF7 pH3.034 4.0xEdAA 5799 555702 pHS5.0
2 658 @k,

o] 9} Zo] YAl g F IAHOoE pHE A HElgoezAy 3
FAH vlgF ol ZtEdtde. a8z #x FAAMA HA3 =g
EE E 1 1~3g ¥99 HH0] 60% oS AAFoE o5 IHRHEL
Z Aol s g A7QA 3g oz FuAIE VleNE A7 He
Rnog AzZtEC,

(oA oY

Table 4. Effect of intermittent pH reduction on tuber weight distribution
of the aeroponically grown potatoes at 35 days after shoot setting.

Nutl?'ent Weight distribution (%)

solution

pH level® <lg 1~3g 3~5g 5~10g 10~20g >20g
30 20.0b”’ 22.2b 18.8c 154c 11.4a 12.3a
4.0 21.1b 234ab  20.9b 19.3a 8.0b 7.3b
5.0 25.2a 24.0a 20.5b 17.2b 6.1b 7.0b
6.5 24.4a 2b.1a 22.4a 15.3c 5.9b 7.2b

?Plants were subjected to pH 3.0, 40 and 5.0 for 10 hours at 35 days planting.
"Mean separation within columns by Duncan’s multiple range test at 5% level
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