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1.1.2.4. Em@m#E OB E

7 H

H H

=0

2012 & B W K 3 @ Kk L OB 4 % 123 H OH

10 H ) & ,2014 & B B B X # K & 2 B &%

(104 3R ) €&k KREHY 2 7 Y ¥ NV A 7F

ImagelJ 1.36b (National Institute of Health,

Howvw T E m & 2 K »

1.1.3. ] R

1.1.3.1. moKk M EOA R IR IF 7 &
WK B % o5 9 A % oA F T oo iR
1-1-1, 2 £ 12 » L 7= . # Kk o 2 B #H % 0O
N b9 A 3 A F T oo ¥ B oM | I, o oHh
O & oEmOIRE T 28.1°C, 26.7C , & & B E

24.4°C , ¥ ¥ B E T 26.6C , 25.5C & 7
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Hl1-1-1F KO OIEOHER (20134FEEILE, EA)5])

#eill (°C) ‘ EEE (a-b)
Ao kA A (a) ik (b)
mE wIE CFY mm ik CFY wmm ik P
5.6 27.6 24.1 25.8 25.8 23.4 24.6 1.8 0.7 1.2
6.1 25.3 22.0 23.7 23.6 21. 4 22.5 1.7 0.5 1.1
2 25.5 21.6 23.6 23.8 21.3 22.5 1.7 0.4 1.0
3 29.3 24.5 26.9 26. 8 23.6 25.2 2.4 0.9 1.7
4 30. 4 25.8 28.1 27.6 24.5 26.1 2.8 1.3 2.0
5 26.6 24.4 25.5 25.4 23.9 24.6 1.3 0.5 0.9
6 24.9 22.8 23.9 24.3 22.8 23.5 0.7 0.0 0.3
7.1 29.2 25.4 27.3 27.6 24.7 26.2 1.5 0.7 1.1
2 32.1 27.5 29.8 29.1 26.0 27.5 3.0 1.5 2.2
3 31.6 27.7 29.6 29.4 26.5 27.9 2.2 1.2 1.7
4 30.9 26. 6 28.7 28.7 25.9 27.3 2.1 0.7 1.4
5 30.3 26.9 28.6 28.4 26.1 27.3 2.0 0.8 1.4
6 29.7 27.3 28.5 28.1 26.5 27.3 1.6 0.8 1.2
8.1 29.4 26.9 28.1 27.6 26.1 26.9 1.7 0.8 1.3
2 29.6 26.8 28.2 27.9 26.0 27.0 1.6 0.8 1.2
3 29.9 27.3 28.6 28.6 26.8 27.7 1.3 0.5 0.9
4 29.3 27.5 28.4 28.9 26.5 27.7 0.4 0.9 0.7
5 28.9 27.3 28.1 28.7 26.5 27.6 0.2 0.8 0.5
6 27.5 25.8 26.6 27.0 24.7 25.9 0.5 1.1 0.8
9.1 25.5 24.1 24.8 24.6 22.6 23.6 0.9 1.5 1.2
2 26.1 24.3 25.2 25.7 23.2 24.4 0.4 1.1 0.8
3 26. 8 25.4 26. 1 26.9 24.5 25.7 -0.1 0.9 0.4

H1-1-2%  EAKOFZ ORIEOHER (20134EFEIR S, AR

iR (°C) .
A 1k (a) K (b) W (ab)
RE  RIE TH ke R TP ke BE T
5H 27.6 24. 1 25. 8 25.8 23. 4 24. 6 1.8 0.7 1.2
6H 27.0 23.5 25.3 25.3 22.9 24. 1 1.8 0.6 1.2
TH 30.6 26.9 28. 8 28.6 26.0 27.3 2.1 0.9 1.5
8H 29.1 26.9 28.0 28.1 26. 1 27.1 1.0 0.8 0.9
9H 26. 1 24.6 25. 4 25.7 23. 4 24. 6 0.4 1.2 0.8
RIS 28.1 25.2 26. 6 26. 7 24. 4 25.5 1.4 0.8 1.1
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v ok ®m R E ¢ 1.4C, &k KR E T 0.8C , ¥ ¥
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2.1. E MWK

H o 2011 # & B F 2 “HWHF & KR &H O FE
% 1-1-1 W A,B & % L & 2011 4 K B T 13
o e K OE M R I3 ¥ ok @O M % 44, TO0 A H
T, WK X B MM X Il X T 2N E K L.
L2 fE o o e (B 1-1-1 K A) W i, K
WOk v B OB MR % 44, 70 H B I B W T, gt ok K
£ T~ N <! I N S N = v G GRS AV G (VRN RS SR S (=
& oo Iz 2011 & B R &K T I, W OFE T g
B4 % 21, 119 H B I B W T, & K ¥ MW E &
O M XK o Y T 2 E R 1.3 fF, 1.2 fF
= (% 1-1-1 K B) EIE: R N SO
B4 % 21, 119 H H I B v T, # K KX o & K
ARSI 1 N < A P N = RN G SO NS ) R B Y A
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A 20114 KFE
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U Bk
200 [ st B 200 [ . R
150 150
100 f 100
' TI i ﬂ in BN BN
0 0
44HEZ 700 B WMAB  T0HE 21HE 11988 21HA 11988
FES R H K&
C 20124EfEIR S
200 [+ kK kK FE 23 * *K ETT] *kk ns *kk ns ok
M m m m (! m m M m M m—
150
)
L
u 100 F
=
" [ ﬂ (NN
U TH NN | 1
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FH = K& KFn 2 <FE RETHEA G)IRAN
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—~ 150 B
g
L
W 100 F
=
0
30 &0 30 80 30 80 30 &0 30 &0 30 80
FH 3 K& KFn 2 < RETHREA A)IIRAN
fi e
FH1-1-1X

FKALBE iy REER R R IF T 22
2 EKAVERBRBE R b0 A% (A H)

VERIEIC K Y, wwEx ) okx w0 g 2 FR N0 1% 1%, 5%,
10%/KHETHEZED Y, nsiTHEERL

N— [ TAEHERR 7 (n=3~5)
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1.1.3.2.2. £ 5 K
1 % B o 2011 # BB 52 ‘W ¥’ ¢ K &H’ o &K

¥y o E HF E W o W T ,®8 1-1-3 XK mxws L 7= .2011

o

KB o ¥ HF E 3,8 K & 8 B % % 44 B B T X # K

™

A oM X Ol ok X T Wl OFE T 1.4 5, KR EH T

—_

L2 2 o = (O 1-1-3 K A) . 2011 & B R B T

%

Wk W # OB 4 % 21 H H & 119 H B I B W T, oK
o2y M M X 2 b X T &2 E R CHFET T 2.8 f, 1.3
o, CRE T T E b 1.3 s 2 (O O 1-1-3 [X
B) . + 7 b b, W FET MK, M H#H KK HHNLEETDH

5 R EH T ObL oKL Ik E Y N ME LK

1.1.3.2.3. X m B

2012 4 B W B T #H & L - 6 & & 12 o wW T, & K I

)

F o ¥ Hm M & B 1-1-4 X A, 2014 & fE B & < f#t &
L =2 “ K & & “am R A& R Co W T, & K E
O ¥ H OB A2 % 1-1-4 K BT or L 2. 2012 4 E KB O
weook WP OB 4 % 123 B A I kB T D Kk OKE H 0O ¥ @

= S S/ |G S/

Pz

Mo X ook X T W ¥ T 1.6 &, °

Oty

T 2.0 %, KM’ T 1.2, ‘x < F' T 1.7

_27_



A 20114 KHE
Ol moK

80
— ——
= 60 |
o
w40 +
il
#® 20 r
0
FER RE
B 2011FERE
80 ~ * % * *
[ [ (] [
2 60
)
w40 F
i\
w20
O z
21HB- 119HB 21HH 119HH
HES K&
i T

F1-1-3K  HEAKUEEDN R RIEDIES B2 ] T 352
2 PEAAVERBRAA H 5 0 B
VERREICELY, ¥, TIE, FNEN%, 10%KETHEEDY,
PN [T HERA 7 (n=3)

_28_



A 20124FKE IR B

O JAH ®EK
520
=
X
) rl
0
K& K 2<¥  Rm Al
WP ERLA BLUAESL
B 2014%FERE
30 — o
S 20
X
&
=10
K
0
N A EBAEAL
mi FE

H1-1-4  HEAE N R KEE Y OIEmREIC K IE T
Tt RREIZ LD, **m%m@fﬁ?%&b nsiIHEERL
NI HEFRSE  (n=5)

_29_



ot

il

1

K

o W

B

7K

s

7K

EIN

s

R

H

~ab
iy

[
5 h 2

—

O E

5 o

n <

SR

B S

B B

L

2012 4

.6 fF

12

BN

JE

n oo Iz

L 7=

(TR

i

y

7R

il

JEE

>%

il

%
1

)
|t
(Y

_30_

)

it

O = N

U

i

—
o

R

[ | < R S

K AL

A

Bz

£ )1

K AL

[

oL

Pa=S

jﬁ‘ , (3
WK
oz Xk

5 N

B4R

OB A

==
=

7~ b

Fn

J

R

&
+

ES

A W

U s

ES

(\‘{d

o n = °

5 D I:Lh:j



CHOFE oM oM OB X v b ot ok OB OB W T OE
E N E << T (8 1-1-1, 2 X)) , #THZB » kK x < (
1-1-3, 4 ) , H F I o & F » # h, BT & B DY

=
o
o
=
=2
-

o M T H D & B WD B R
o, MHEAT T oEoMm ot k¥ oS h T w5 o M T oE, dt oK

OB O % K 80~ 120 H H o ¥ M E N ° K

il
A

1
A

~ 1.9, “ XK fm’> < 1.1~ 1.5 1, < %2 <

~ 1.6 ff & B < 7 5 7% ¥ A F N HE K & 2 0o, N

FCE® AR LE (F 1-1-1K) . — JF, R H
o R4 L om IR A T i, 2012 IR R L 20
OO OB T oKk R X s EMW O MR~ RE

B o, EWME NN HEI R D LT R, I HE

F CE®EIWCAEEF L - o Xk 95T, 4 @mE R L K&

SEIL S IR - S QRN S N 5 G - N G S S VT I =S C

M Z » /L b h

b A F T KX o ERK WK XY R A X 4T,

B 4 T B KO E X A4 T T DN T

(6 /@ , 1974). K % B T # R L o~ & FEE, k&

O

nowE At 2 4 7, R S < FETON AR E T

SR oM oTH R A& L o/ IR A LT s R x4
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AL E A N ®E Ik EFE TR BSOSO W T RE LK
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B/ O1 8 T FE B L - E B oo I E R A & T oo &2
2011 A K B o3 @t ook L # OB s & 135 B A (10 A 14
H )W, 2011 4 B W B & # K & 2 B B % 1756 B B (11
H 25 H 2, 2012 A OE R OB T O oKk L B OB s # 61
B A (11 A 17 B ) &, 2013 4 B B & i3 # x o = B
WM % 158 H H (11 A 3 H ) I I # L & oA, B
F L oK FE o FFE, KFE B LG REICO T ta
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Summary

Taro is commonly cultivated in upland fields. However, the ‘Taimo’

cultivar in the Nansei Islands and the ‘Binroushin’ cultivar in Taiwan

are cultivated in flooded conditions. Therefore, we considered the

potential for taro cultivation in flooded conditions.

The effect of flooding on the growth of taro in pot culture was studied.

Under flooded conditions, the upland cultivars ‘Daikichi’, ‘Yamato’,

‘Eguimo’, ‘Sennan-nakanowase’, and ‘Ishikawa-wasemaru’ were able to

grow as well as the lowland cultivar ‘Taimo’. The petioles of these five

upland cultivars elongated to 1.1-1.9 times those of the control. Indeed,

the yields of mother and daughter tubers of the upland cultivars had

increased to 1.4-2.3 times those of the control. These results suggest

that these upland cultivars were able to grow well and showed improved

yield under flooding conditions; the growth and yield were equivalent

to that of the lowland cultivar ‘Taimo’.

We next studied the effect of flooding on photosynthesis in the

cultivars. In comparison with upland field conditions, growth under

flooded conditions led to an increase in the photosynthesis rate in

‘Daikichi’, ‘Yamato’, ‘Eguimo’, and ‘Sennan-nakanowase’, as well as
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‘Taimo’. The observed increase in yield under flooded conditions in

these cultivars has been speculated to be due to the increase in

photosynthetic rate, since the corm yield of these cultivars is closely

related to the amount of photosynthetic products. The photosynthetic

rate is governed by stomatal and mesophyll conductance, both of which

were 1increased under flooded conditions. Stomatal conductance 1is

governed by stomatal density, size, and aperture. Although stomatal

density and size were not affected by flooded conditions, an increase in

stomatal aperture led to increased stomatal conductance under flooded

conditions. Mesophyll conductance is a reflection of the photosynthetic

enzyme and photosystem activity. Under flooding conditions, the

content of chlorophyll, the major component of the photochemical

system, increased, suggesting high photosystem activity. In upland

cultivation, the leaf surface temperature was over 40°C in periods of

high temperature and high sunshine, leading to a reduction in

photosynthetic enzyme and photochemical system activity. Owing to

transpiration, the leaf surface temperature was 3.4-7.4°C lower under

flooded conditions than that in upland cultivation. Therefore, the

reduction in the photosynthetic enzyme and photochemical system

activities is suppressed, and mesophyll conductance increases.
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The increase in photosynthetic rate was not significant for

‘Ishikawa-wasemaru’. Therefore, we believe that the improved yield in

this variety is due to factors other than the photosynthetic rate, which

require further study.

As described above, we revealed that upland cultivars of taro were

able to grow as well as the lowland cultivars under flooded conditions,

and this new cultivation method could improve the yield. Paddy fields

play multifunctional roles, including conservation of national land

(flood and landslide prevention), water resources, and the natural

environment. There is a possibility that cultivation of taro might help

to maintain these multifunctional roles. These results are expected to

significantly contribute to agricultural production in the future.
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