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A m ¥, Naudin® & M M & % &% 2 & 1 L & F ik
IZ XV Cucumis)g ® &8 i Cucumis melo L. IT 4 ¥ &
e, =T o XMoo ER L O E L T, conomon, makuwa,
albida, flava, reticulatus, cantalupensis, inodo -
rus® T 2N % F b D (B HF, 1972) . B K TIF,~
7 U v U (makuwa) e & ¥ M & » & < b F K S
T kB oMo BB 0 N RS T

Wb . — i, =~ 7 U4 o A v i, BB Y EICE N

&S
~
b

77 Cantalupensis% &H AN L 72 2 & % & o 2 7
LT, oW BRH, BHIZHrT T — LR
7 =R UV v bl o mREKX LT DZEERIEEAB BN A
v, W ERE IR D AL KD TR o lHE AR
> (reticulatus) X, Wb W 5 @&k & L T O H L
WS T A X 9o e, —ERMNSE ETART
5 2 O T E DLW Db WL AR — K Ay TIALR N o T
0O %k, v~ 27 U LR =EAnm v, ¥ 27 U L cantalupe-
nsisX inodorus® & M f © H » 6 M o XA v v D X
s 7 U0 v 2a ) (kW MEE, 1962) B F K & &,

T L THE\EIR G T RBHHE™NES, BED LWVSE
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it ¥, seed— sprouting ( Dos Santos-Yamaguchi,
1979), precocious germination( Welbaum 5 , 1990),
vivipary ( Marrush & , 1998) 722 &, # — »n & b 1
v L o (1936) 1%, AR IE K ¥ L £ R LT
WD R, KX T, ToBH Koo XRTE R FERNRE

B

¥ T 5.0 R ENREF T, IR HE

pa
r
oF
~

il 812 72 2 N, EBEO&RMEREICRE T D B % O

(Y
S

B Wiz, T 0 A BB T W R wn.

~ A HH e Y o E X, B o kR

&
i
A

S K

ob

A & B K F L T AT < o e

(f
N
i
e
M
%
N
S
™

I

» — > (Ackerson, 1984;Barlow & , 1980) ¢&

o
o
&
s
Y
C
T
-
—
4
_
M
=
\
"
w
S
3
78

TE, MEWMEZNRNT TSN TR, BTN

T O p% B R T W OB K I T Wb ), R

it

mom oM, kv M T D D
Welbaum (1990) =, A v > O F£ F KN % 3 o M #l
A

ZHNE2, Rt oREEI

&
¢
)

i

-
S

MO oW oL,

& ZF MM R HR MK e i B O5 o D VI S B S A

ot

) (LB ABA & A lK) oM L F X, B ZEEL
ABA I ¥ o B 2 2 W T T A w v EF xR F I HE,
T N | W B E T XAae o ENME SRS W

gL T W B .



O T B (1936) 1 kv R EARNEELERT OR
ZHE O BEMFIC O THE ST WD R, BN AE
ABA & B E AN X IF o B £2 12 2w T o HE T AL N
ZSAN

ABA X, 7 % © F % @ B (abscission) & £ ## § %
W & (abscisinll )& L T 1963 F I B B & 1, £ © #
B A o %4 F o kK IR (dormancy) # % & + 2% ¥ &
(dormin) & A — T & 5 Z & BN W 6 Tk o 7= . BIE
mo i T Wb ABA o A B EH I, B IRIR O E
EHER L TR X v N BEA R HE R AL o MO8
2 F L 2B ERTFREASEREDN D DONE L,
2006) .

RO R o o7 % 3 L ABA o BRI o v T, b
o B ¥ FiIZHE LT oHE N LY, RO
ABA & & N Z v i M T B % F 2N A 2wy ((Walker —
Simmons, 1987) Z & N M b h T W D . — F,

Milborrow ( 1969) ¥ ¥ f o f % 2 » v T H®

>

oo

ABA & & 3 # + O K 10 £ T o 5 & @ & L T

o
N

2T TR RARRIT PO ABA R E

S
Nt

S F
O%

O oM E L T Ww oA REEND D LEF XD

(|

L2>»L, b~ bR AnrroffRiIZTEWwWT, HF

LRI PO ABA & B L R EWRN K HF OB K EERO
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>
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1958) ,
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fIE
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¥ — < »v (H

1998) B Xk O

F N
%

MoA& H v =

=
a]u}

A

=

+ o ABA

¢ (Dos Santos:

=z

R %

2 A2 H z 5 Z

DN

B W T AU U AR E

£ 2 L o E R

' ABA O ¥ 1%

OB T

3, F =,

A o L 72

YA

FE XA O R

£ mob T kY,

e & 2 % w»w @ TR

o

<

E )

Yamaguchi

A AR R AN

T 3 2 & v 95 W

XYL U v(GA)

& w mw = h T w5

Sl

LA

i
M

<,

7 YA (

arrington, 1960 ;

<~ F (Dos Santos -

® O A

H D .

iz > W T ik, R T

/BN BN N 5
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L, R EANRE

Yamaguchi, 1979)
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B 1E AnunryroRENBFLRET 7 v
VVBBERECAREFEITHEHBRBEREMHN O R

&

il

HoE Pl R EN TR AR EOME TN EFET DL HEH G R
FENFKF L X, LRI DL X 2 Y, bM~v b, ¥ A4 XL
D% < OFEH THRE S T WD (W, 1936). H EWN
¥ OHF T, FICHEMEBHE IS W T EICR S &EFE LMD

(1
S
i
e
S
T
b
s
&
9k
S

ZIEE S SR - N S T b R

%
M
&
S
)

A - S ¢ Ve G VAT I A W

i
RF
M
rd
ox
[y
.

REWNEFIITRMERRA O R EWREIZ R

WL N TR, MITMH M~ MIZEBWT A

i
P
&
&=
B

W
=

O

% T R E KN OB F N £ < % A& T D & O H
( Yamaguchi 5 , 1967) N A b D . F 2, Yo A X
T X F vk BT B E=E R NE O KRE T
L w9y wmE N BV, BB =E RN ABA £ 2 T Y N LY
> (GA) o & & & KBIZCxE B2 5 x5 2 &M ®E s T
W %5 (Alboresi 5, 2005).

— 5, R OB o R oo M A R HFE L ABA o B K T o w T oix,



WNE O FICHE L T2 o®mE N DY, B F P DO ABA

RN Z W i E TR FE N D v (Walker— Simmons,
1987) Z &R ML AL T WD, LML, F~v XA VR
2zt E O RICE W T, H 7R R R 0O ABA & & & R
EARNEHF OBMSK EEZRORERR 2T OHEAELZ®RE IR
B B T, o F 2, O BRENREIEOH L E ORI NEE M
W Tl B LEARD AL N R WD

o1 E T, REANREFOE L EORL DL AR 2R

b

T T H B L, £

it

i3
&
&=
7R
s

o2 M v, B 5 MR E

MNO% ¥ L N A& ABA © B % % B L X 5 L L .
M B EUVHFE
B OER 1

1. #HEAEY LEARE

R, (M) B AR EX & EMNIEARNT Ao o F M
W T W ELEFMo B IZKRFEARNEFLLE WRMK S
Vs’ & R E RN B F L B W R MK “R-VS™ AN LD
b x % & L TR L.

Z
BB RUOBR T, B K E TAIT W, BRI A m A



GoE v e AR M s EWR DO NOs— NRE O R & K
2, 2 fF W E X (26.0me-L~ 1), & % g KX (13.0 me:-
L-1) B & O 1/2 %k EX (6.5 me-L" 1) ® 3K # T
B A2 4T o = . 2 % B E X o NOs— N B B o 3 & £, b &
A o\ v M2 NaNOs 2 ik 4 5 2 &0 kv, 1/2 % R E
K 13, KNOs # Hl # L K2804 THR B+ 5 Z &I & v 1T -
= .

2. #HEHRE

2007 % 3 A 13 H I K £ L4 RE LELEFHMICHEEL,
3 A 20 A 10.5 cm A v b & L L 29 A M & & L =
%, 44 11 HICAE 3O ZE - bt X2 N — I F =
7 A4 K (7:3) O #M 2z £ EHL L 156 LKA O KXY KIZ 1K
T oM x, BE I XA F v s v A (8 mX30 m) W I
30 cm W W T & & L 72 . &M &K T, & & H#KX 16 K 2
K 3 32 Kk & L 7= .

2 E, 5 H 8~ 11 H O M1 » = . &% & L TYHY

B RO R K A EH W, F @i 10 FEH F ¢ KB L .
BB o Kz, JE DM EFMNET KUY v — (i H&E 2
L+ h 1x4 ff, 4 B ~ =7+ — L K MW 30 cm, * A

74 A Y oy N ) TR WL 2. EMDL RSB E

-10-



i, T R T o 4 X Ik W TR BREOREEKR L X,

2!

3

BBl e B 226 R 2R %o X T h 2 LR 3 KEOIR

®

T 20 H M ¥ W L 7= .

P

BB IZ, BT 1 KM THEHEEL, BSOS 0 11
~ 15 i o ¥+ 5 % I1c 2 X F R & ¥ 2.

0o X, ook Bl R oo &K% 35 H LM 7oA O
50 H @ 2 [ 1T » 7= .

3. HEAE

2o oo R OE &2 N E L B, MW EEAENKE - RE M

ol

E L .

oM L 2 B FE X, 25C C 2 B M B AL L. B RK, ABA
G s W E N oM F B IO RTY T LY 2 L T -
80C T Wl M & £ L , 4 #r iz #t L 7= .

fl o f 7 1 > w T X, M EH L HETF LR YV H L T 24
B Wl B A X ¥ 2 %, W E &I KDYV R FELLETFTEZ R L
WO S, R 10C - FH X B E 30%M T o &K TR R L,
REHNREFRFA, BF AR LOR RS ABA R E O K
Wi a2 B w iR FRXR2IT o 2.
1) RERNRFEXEHRE

Mg A E N TR E LT ES R LD E T ERENE

.11.



F &L, BREKE KK T D HEE WAL L.

2) % F

gu

EX

H OB fE o+ & BlE (ISTA) I # U, I8 & %2 2 & % v
12cm ¥ v — L N IC f 1 % 50 ki & K L 8ml & & B K % #
K% ,256C ¢ 7TH M A ¥ F =2 X — L FF X2 AL L.

3) R %5 ABARE DO KBRZ R WE X 5 HBR

g‘IL

Boje b E W OH M CBEMELE CS-VST B LW “R-
VS’ % ft 3 L, Abscisic acid (98%, Aldrich) % & &
L 727 ABA K ® % (0, 61, 246, 492 B L ' 985 ng-
mL™ 1) % H vw, ISTA ® F & I # U % #F £ 2 0 & L 7= .
4) ABA & #r

o7 - M REH R o ABA & M ix, — 80T I W 5 * 17
L 7=% v 71 % M Wik . Arenas— Huertero (2000) ® J
Bl ¥ U, o 100mg B OE & WK K = F T OO B M L, #h
mH »x % 7 — 2 (10mM HCILl, 1%[w/v]&x U & = 1 v 82 Y
FY) 2ml 2 H vw 4C & £ F T 12 K M & & 5 # H L 7= .
o oWw 2 o R %, = oL o B L 2 kWA R A R W
Phytodetek — ABAkit ( Agdia Inc. ) & & v % B %
cis-ABA % & & L 7= .

5) X &8 &4 #

-12-



AT, AR T % 48 B ITF 8~ 10 H © ¥ T > W T

Joov A SPAD— 502) T # & L SPAD f& T

o
i
p{il
171

~ L 7= .
6) EWR P OWEB A A > (NO;,-) BE & M

R4 EE R, REK T % 2 8B CHE 18 H o

o

wWmE E Y L &b ITHERL, EW o 1 gt & LA T
g we Lo, BRSO O B FF ((Merch, RQflex10) & & Y

H

fit
-
R(.,

1. £ 8§ - BEF 1N E

HokE B OA K E T, CS-VST T B W T M m®E=EH (NOs—
N) B E» &< 222388 mMy 2 @Bm» o6 hn k. RE
X, “S-VS8S’ Tk W T NOs— N R E 2 &m < 222 1% & #
T H MmN AL L, Wi CR-VST ITEB W TIE WA T 5 M
MmN 6 k2. 1R FE Y o F KT, £BE% 35 X
M T IX NOs— N R E XN &< R 2 88N+ 2 8m» H DL

ol s Mo B, R % 50 H I B W TIX, "8-VSY

-13-



T A B T 2T A6 N7 o 7=H»n,"R-VS I 2 W T %,

(o))
o
=

@

=
A
ol

¢ > L 7= . T ki E IX, 385 H I, 50 B IV

E b I HFERET DL LR Do . AT,

=i
=
['\ra
-

PR
NOs— N E » & < 222 FEEMHE™»m < o 208 1-1FK).

2. EWR A EH - BEBRIZRTH D N, R E

e
=t

M B o NOs~ & E X, W R & b i NOs— N g E »

< Zph i &r®ome =, WBESEILRHF o NOs B E

It

Lo, W R M &L b i 35 B I M - 50 H N W9 b NOs—
N & 2N &5 < 22 503 &8 L 7= (8 1-2 F%).

3. RERNRF X - REBRBAALARTSP G TICEF PO

BOENRN K FIX, “S-VS® o 50 H I B v T X E L,
NOs— N B £ 6.5me X 72 6 "I 13.0me X £ » & 26.0me
K T#H mL7~.— K, R-VS’IZk W TIiE,+ X Td NOs—
N # E R ENREFEITHRDL N R > . B ESELREW
o ABA & & (¥, 35 H I # 2 B W T NOs— N & E 2 &

K 2 3 EEE TS 28m» 26, "R-VS™ X 0 °8-VS’

102]

TEE QRN DR o . 0B miT, 50 H W T HFE KT

3
N
a@

7+ F o ABA & B> W T3, HE = 213 » b

o 2 (8 1-3 F ).

-14-



4. B F R F ¥

¥ OFE K X, W KR MK L b i 35 H B WwW T, NOs— N
R E < 2 F LA B CHENT 52M8EM@m B AL AL, 50
A1k v TdH NOs— NRE® G 2 251FEHMT 2
o »n AL (% 1-4 % ).
5. R 74 %52 ABARBRE O KB R ZRHWLE X FHE R

“R-VS’ ¥, ¥+ ~T» NOs— N # ¥ X /» b % f L - &
Tl B W T, ABARE MM ® < 2513 8 R FENERD T D
Bom A b6 h =, — F, “S-VS’ » % F F X, 26.0 me
K o f 7 2 B8 W T ABA R E T &2 B 2 < J 8 v m »n &

5

N

727, 13.0 me X, 6.5 me X ® f + T, & B E o

ABA T T % 3F R B B P+ 25 8Hm»B» b h £(0HE 1-1K).

5 B

1. ZEEREENERTARF L ABAEEICRE T &

Yamaguchi 5 (1967) (£, WM T H b~ bk &8 W T, =

F o E AN L WG TR FENRIENZEZLRET D E WS
L TCWwWad. AR TbHLERENREELS VR KEIZE W,
IR =~V NE By T A G ) FEN R HFE R N | < b fH EoRN
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S SR (VR

Daie & (1979) X, w4

=
i

B = #F o X Z I Vv b~ b %

o ABA & E AWM T 5 L ®wE LT WD KRB TIT,

i e RE = X o e L, B ESE N ETHT D ABA F &
N T s MmN A N . Kl 35 H OIX M B W T,
= o fE m N BHF T b o = Welbaum (1999) X, * =

> “Top Mark’ ® f 1 & 2w T, &% 30 H »» b ¥ 3IF

B & A L, &Kk #% 35 B ICH W EN LELRICET D L #H

H# L Twad. oy, ZXE% 35 H oK ESHEWRIT
o ABA & & 1T, R EWN K F o mH i EE R KE 2R L
L TWwWde&3&E 2605 A H B o 2B % 35 H WK O
T b % HF R A AL T B e R ORE = E oM B & oo B
v 3 3 E N o Lo 2B % 35 H I o 7 b W
W e 2 F oM OB B o 8o v L e s, BFE

~F ., WEMEEEIE, WML T (NO: ) OF T
2

W W I v, B O®E ot BE £ (nitrate reductase;
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Za
=

e # & B # (nitric

NO o & mk & # = %

W NO o i &

fie S D & D HmE

2006; Sarath & ,

Lo 8 i NO »n

-
—

2002) 2N H b R D

M s M D R R B M

i

&R E N F O N iE,

Alboresi &b (2005) X,

Z O AT N i B O N £ S S

* 7=

N

T Yy~ v UV v (GA)

&L &

~ab
Sy

i

F LT B Y,

278 0 L T w5 A g M b

oxide

( Bethke 5

2006)

&

NO » B 5 & & b 7

B

%

~ab
Sy

st
<

mp

M

-
—

synthase:;

( Crawford,

)

VAT SN AR

B 5 L T W

5

7
=

He
=

ik

D

&

2006)

(R /B S 20 7 NI S R 3 N 7 S S gV

>

NOS)

Iz

-
—

LA B
%
2004, 2006;
ABA
Lok o WoE

AW B oo M ok

b NI HE FHF o ABA O

59 b5 . F

N a4 X F X

H

~ab
Sy

n

H

Za
=

fis MR

KB x5 oz

v GA &

b BF X b LD

2. RN HREFORMEER L ABAE E O B &

Walker— Simmons ( 1987)

FOE BT oM & M L B g8 O

A

ABA &

z W & L, # #

=
==X

=

G OB DN 25% 1K W & &

A

T, E F+ f o ABA &

[
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oo o D R EE O 8 R o ABA & BB W TR FEWN

»OFE L OB R M LD REARNREFELLS WRECTCHE IR
N o 7= . Welbaum (1990) X, #* v v o % % KN ¥ HF o #A

fl K &2, Rt o REEICKDHETFOLEBEN LB L, ABA
OEMH EE X, B EE L ABA R E O R 2 2 B K I A &

B

>

L,® 7 VAR ZIT - 7= .%F o0 & B

r
¢
N

%
Auor R 0 IR

(S
H

& ABA R E o K F BN A w0 R E

N F o KR TH L &rxxrmrLTWS. AWRKBRIZED
FBE O R MEMEEE B W TH X e ok EEHEL R RO

ABA I E o & F 12 £ v R FE RN EFHEWNT DSHERLE R

Do, R I W Tl EWEZRET R O ABA G & B B

b

¥ F omH ERN TH Y, £, R EHNEFOR®KME

I

» — KR T hHh D LE XD I .

\|
/|

— J, Walker— Simmons (1987) X, /N ZF o f & IF K

o

PR fE & BE O O O X MM o BRI 2w T ABA K B K

N TR R B T v,

Mo XD | OB E o R
ABA 2 X 2 % F mdl 2R » & v, 2 F DV ABA I x T 2
Wz Em v s ®mEL YD, ARABRICE W T L,
NOs— N £ # ju jt X & 2 g X o fE i > v TH KO

B{om A &bz (% 1 X).
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3. BRERNHBFF LEWHTHRS - BEHRRT 0 N, & E
(NN IR
A a v o U 7T v HFE A4 A K B P2 W OTIX, EWH K O

NOs 8 E o % # & L <, % £ B K #H/ 1FX 4,000~ 5,000

ppm % @ (£ & PH & L T W B (b @, 2004). K & B o IE
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Table 1-1. Plant and fruit weight, number of seed per fruit, weight of 1,000 seeds, leaf color
as affected by nitrate nitrogen fertilization.

Nitrate
nitrogen Plant weight Fruit weight Number of seeds per Weight of 1,000 seeds v
Line concentration (g) (g) fruit () Leaf color
(me-L ™)
35DAP” 50DAP 35DAP 50DAP
S+ VS 6.5 724 p* 1,115 b 178 ¢ 263 b 28.9 a 33.4 a 48.3 d
S+ VS 13.0(Cont.) 810 b 1,291 ab 214 b 245 b 29.5 a 34.2 a 556.9 ¢
S+ VS 26.0 1,262 a 1,335 a 234 ab 248 b 30.1 a 34.1 a 63.8 a
R+ VS 6.5 690 b 976 ¢ 202 b 218 ¢ 20.9 b 22.5 c 53.4 ¢
R+ VS 13.0(Cont.) 666 b 839 d 235 ab 291 a 22.1 b 24.2 b 60.3 b
R VS 26.0 756 b 793 d 273 a 287 a 22.1 b 23.1 bc 66.5 a
Line (L) o *% NS NS *k *% *%
Nitrate (N) *k *k * NS NS NS *%
LineXNitrate (LXN) *k * NS NS NS NS NS

z Mean separation within columns by Tukey s multiple range test at the 5% level.
y *% % and NS: significant at P<0.01,0.05 and non-significant by 3-way ANOVA

x DAP stands for days after pollination
w Values are measured by chlorophyll meter SPAD-502 (KONICA MINOLTA).
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Table 1-2. NO3 concentration in petiole sap and juice around
placenta grown under different nitrate concentration.
Nitrate _
nitrogen NO3 concentration in juice
Line concentration concentration around placenta
(me-L Y in petiole sap (ppm)
(ppm)
35DAP* 50DAP
S VS 6.5 1,576 c 2.4 d 6.7 ¢
S+ VS 13.0(Cont.) 3,942 b 7.0 ¢ 9.7 b
S+ VS 26.0 9,092 a 11.6 b 14.7 a
R+ VS 6.5 1, 640 c 2.4 d 3.0 d
R+ VS 13.0(Cont. ) 4, 240 b 10.2 b 3.3 d
R+ VS 26.0 9,614 a 16.6 a 5.7 ¢
Line (L) NSY * *
Nitrate (N) *% *% *%
LineXNitrate (LXN) NS NS NS

z Mean separation within columns by Tukey s multiple range test at the 5% level.

y *k, % and NS: significant at P<<0.01, 0.05 and non—significant by 3—-way ANOVA.

x DAP stands for days after pollination.
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Table 1-3. Rate of sprouted seed, abscisic acid content in juice around placenta and seed as
affected by nitrate nitrogen fertilization.

Nitrate

. Abscisic acid content in juice Abscisic acid content in
nitrogen Rate of sprouted seed i ] i §
. around placenta seed
Line concentration %) -1 -1
| (ng-g FW) (ng-g FW)
(me-L )
35DAP* 50DAP 35DAP 50DAP 35DAP 50DAP
S+ VS 6.5 0.00 a’ 0. 86 b 211.4 c 41.3 b 47.2 a 41.4 a
S+ VS 13. 0(Cont.) 0.00 a 0.82 b 171.6 cd 38.5 c 45.2 a 36.5 a
S+ VS 26.0 0.00 a 3.21 a 121.1 d 39.8 c 35.1 a 31.1 a
R+ VS 6.5 0.00 a 0. 00 c 489.0 a 52.0 a 45.7 a 43.9 a
R+ VS 13. 0(Cont.) 0.00 a 0. 00 c 375.9 ab 59.9 a 34.0 a 27.1 a
R+ VS 26.0 0. 00 a 0. 00 c 280. 5 b 44.8 b 35.2 a 27.9 a
Line (L) NSY *% *% *% NS NS
Nitrate (N) NS * * * NS NS
LineXNitrate (LXN) NS NS NS NS NS NS

z Mean separation within columns by Tukey’ s multiple range test at the 5% level.
y *%, % and NS: significant at P<0.01,0.05 and non-significant by 3-way ANOVA.
x DAP stands for days after pollination.
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Table 1-4. Germination rate as affected by
nitrate nitrogen fertilization.

Nitrate
nitrogen . . !
Line concentration Germination rate(%)"
(me-L")
35DAP* 50DAP
S+ VS 6.5 58.5 p* 99.0 ab
S« VS 13.0(Cont.) 76.0 a 99.6 ab
S+ VS 26.0 80.5 a 100.0 a
R« VS 6.5 30.5 ¢ 97.6 b
R+ VS 13. 0(Cont.) 36.5 ¢ 99.0 ab
R - VS 26.0 74.0 a 100.0 a
Line (L) w7 NS
Nitrate (N) k% NS
Line XNitrate (LXN) *k *

z Mean separation within columns by Tukey s multiple range test at the 5% level.
y *%, % and NS: significant at P<0.01,0.05 and non—-significant by 3-way ANOVA.
x DAP stands for days after pollination.

w Seeds were stored for eight months after harvesting, and incubated at 25°C
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Germination rate (%)

- —_ -1
100 - NO;-N 6.5 me-L™* . NOs;-N 13.0 me-L™! r NO;-N 26.0 me-L

90 - r [
80 r r
70 r
60 - r
50 r
40 - r
30 - F
20 F

2 =+

0 61 246 492 985 0 61 246 492 985 0 61 246 492 985
ABA Concentration (ng-mL™") ABA Concentration (ng-mL™") ABA Concentration (ng-mL™")

Fig. 1. Germination rates of melon seeds grown under three different NO;—N fertilizations when exposed to
five different ABA concentrations. S-VS -H-,R-VS -&- .
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Table 2-1. Plant and fruit weight,
affected by potassium fertilization.

number of seeds per fruit,

weight of 1,000 seeds,

leaf color as

Plant weight

Fruit weight

Number of seeds per fruit

Weight of 1,000 seeds

Leaf color”

Line coEZZiii;z?on (g) (g) (g)
(me-1h
35DAP* 50DAP 35DAP 50DAP
S VS 2.4 996 p* 1,036 ¢ 275.3 b 275.6 b 29.67 a 36.41 ¢ 34.0b
S« VS 4.2 1,058 b 1,023 ¢ 302.7 b 320.9 a 31.10 a 35.00 ¢ 35.9Db
S VS 6.0 (Cont.) 1,273 b 1,050 ¢ 326.7 a 339.9 a 30.04 a 35.46 ¢ 45.0 ab
S « VS-KY 2.4 1,240 b 1,748 b —v 97.2 d - 91.22 a 28.7 ¢
S+ VS-KY 4.2 1,406 ab 1,933 a - 211.8 ¢ - 73.13 b 31.2 be
S+ VS-KY 6.0 (Cont.) 1,536 a 1,861 ab - 209.7 ¢ - 62.04 b 33.1D
R+ VS 2.4 993 b 779 d 175.1 d 271.5 b 18.94 ¢ 23.85 d 39.8 b
R« VS 4.2 900 b 718 d 180.2 d 261.7 Db 21.48 be 24.38 d 41.9b
R« VS 6.0 (Cont.) 1,043 b 782 d 248.1 ¢ 273.7 b 23.72 b 24.81 d 54.8 a
Line (L) *%7 *k *% *% *%k 5k *ok
Potassium (K) *% NS %% * * *% *%
Line X Potassium (LXK) NS *k NS NS NS *% *%

z Mean separation within columns by Tukey’ s multiple range test at the 5% level.
y ®%, % and NS: significant at P<0.01,0.05 and non-significant by 3-way ANOVA.

x DAP stands for days after pollination.

w Values are measured by chlorophyll meter SPAD-502 (KONICA MINOLTA).

v Without data.
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Table 2-2. Potassium ion concentration in petiole sap and
juice around placenta grown under different potassium
concentration.

+ . . . .
K concentration in juice

Potassium K" concentration around placenta
Line concentration in petiole sap (ppm)
(me-L") (ppm)
35DAP* 50DAP
S« VS 2.4 4,573 d* 5,353 d 5,070 cd
S« VS 4.2 4,692 d 6, 050 cd 5,980 b
S« VS 6.0 (Cont.) 6, 290 b 6, 490 c 6,023 b
S « VS-KY 2.4 4, 865 c — 4,197 d
S « VS-KY 4.2 5,522 c - 5, 537 c
S « VS-KY 6.0 (Cont.) 6, 557 b - 5,830 bc
R« VS 2.4 5,531 c 5,977 cd b, 227 ¢
R« VS 4.2 6, 452 b 7,333 b 5,973 b
R« VS 6.0 (Cont.) 7,766 a 8, 397 a 7,140 a
Line (L) %7 *ok *%
Potassium (K) *k *k *k
Line X Potassium (L XK) NS *% s

7z Mean separation within columns by Tukey’ s multiple range test at the 5% level.
y %k, % and NS: significant at P<0.01,0.05 and non-significant by 3-way ANOVA.
X DAP stands for days after pollination.

w Without data.
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Table 2-3. Rate of sprouted seed , abscisic acid content in juice around placenta and seed as

affected by potassium fertilization.

X Abscisic acid content in juice
Rate of sprouted seed

Abscisic acid content in

Potassium around placenta seed
Line concentration & (ng-g” 'FW) (ng g 'FW)
(me-L ")
35DAP” 50DAP 35DAP 50DAP 35DAP 50DAP

S+ VS 2.4 0.25 g* 12.01 a 151.9 e 13.8 f 30.1 ¢ 13.3 d
S+ VS 4.2 0.10 a 11.13 a 129.2 e 23.8 e 29.9 ¢ 10.5 d
S+ VS 6.0 (Cont.) 0.16 a 4.14 ¢ 238.7 d 21.1 e 38.3 b 8.0 d
S« VS-KY 2.4 v 7.54 b 141.6 b 121.4 b
S« VS-KY 4.2 3.94 ¢ 3569.8 a 285.2 a
S« VS-KY 6.0 (Cont.) 2.28 ¢ 387.5 a 270.6 a
R+ VS 2.4 0.00 b 0.00 d 348.3 ¢ 43.6 d 51.6 a 27.3 c
R+ VS 4.2 0.00 b 0.02 d 437.9 b 41.2 d 52.7 a 15.3 d
R - VS 6.0(Cont.) 0.02 b 0.02 d 1171.3 a 63.0 ¢ 67.8 a 24.9 ¢

Line (L) sx7 *k ET] *k K% K%

Potassium (K) NS * ok *k * *%

Line X Potassium (L XK) NS NS *% *% NS *%

7 Mean separation within columns by Tukey’ s multiple range test at the 5% level.
y *% % and NS: significant at P<0.01,0.05 and non-significant by 3-way ANOVA.
x DAP stands for days after pollination.

w Without data.
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Table 2-4. Germination rate as affected by
potassium fertilization.

Potassium Germination rate (%)"
Line concentration
(me-L Y
35DAP* 50DAP
S+ VS 2.4 88. 3 a’ 98.8 a
S+ VS 4.2 81.0 b 99.2 a
S - VS 6.0(Cont.) 80. 3 b 99. 8 a
S+ VS-KY 2.4 —v 90. 3 b
S« VS-KY 4.2 - 85.7 b
S+« VS-KY 6.0 (Cont. ) - 83.0 c
R« VS 2.4 92.7 a 98.2 a
R« VS 4.2 91.3 a 98.8 a
R« VS 6.0(Cont.) 89.7 a 98. 6 a
Line (L) xxY %k
Potassium (K) * *
Line X Potassium (L XK) NS NS

z Mean separation within columns by Tukey s multiple range test at the 5% level.
*%, * and NS: significant at P<0.01,0.05 and non-significant by 3-way ANOVA.

Seeds were stored for eight month after harvesting, and incubated at 25°C

y
x DAP stands for days after pollination.
W
v Without data.
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Germination rate (%)
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61 246

Fig. 1. Germination rates of melon seeds grown under three different K fertilizations when

exposed to five different ABA concentrations.
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Table 3-1. Effect of high potassium fertilization level on the yield of fruits and seeds
. Number of seeds per fruit Weight of 1,000 seeds
Potassium . . . (g)
Line concentration Fruit weight Brix
(me-L ) (g) %)
35DAP* 50DAP 35DAP 50DAP
S+ VS 6.0(Cont.) 1016 ap* 10.85 b 294 a 340 a 27.7 ¢ 35.2 ¢
S+ VS 12. 0 (High) 922 b 11.55 ab 285 a 336 a 29.2 ¢ 35.3 ¢
S« VS -« KY 6.0 1772 a 8.45 ¢ 172 ¢ 203 ¢ 60.3 a 64.7 a
S« VS« KY 12.0 1826 a 10.05 b 168 ¢ 193 ¢ 52.9 b 54.9 b
R+ VS 6.0 759 ¢ 11.00 b 203 b 283 b 20.9 d 24.3 d
R - VS 12.0 772 ¢ 12.40 a 187 b 277 b 20.1 d 23.8 d
Line (L) wx? % k% s o™ *%
Potassium (K) NS *% NS NS * *
(LXK) * sk NS NS *k sk

7z Mean separation within columns by Tukey s multiple range test at the 5% level.

y *%, %k and NS: significant at P<0.01,0.05 and non-significant by 2-way ANOVA.

x DAP: days after pollination.
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Table 3-2. Effect of high potassium fertilization level on mineral element

concentrations in juice samples around the placenta®

Mineral element concentrations

Potassium (mg-1.7)
Line concentration
(me-L Y
NO; K’ ca®" Mg2+

S« VS 6.0 (Cont. ) 9.8 p* 4769 d 12.3 b 26.3 a
S« VS 12. 0 (High) 12.3 a 5900 bc 10.7 b 25.7 a
S+ VS« KY 6.0 4.8 cd 4295 d 19.4 a 25.3 a
S+ VS« KY 12.0 7.5 ¢ 5393 ¢ 10.2 b 20.8 b
R« VS 6.0 2.4d 6350 b 17.3 a 11.8 ¢
R« VS 12.0 3.8 d 7940 a 7.8 ¢ 11.3 ¢

Line (L) $x7 *k %% %%k

Potassium (K) *% *% *% NS

(L XK) NS NS NS NS

7z Mean separation within columns by Tukey s multiple range test at the 5% level.
y k%, * and NS: significant at P<<0.01,0.05 and non-significant by 2-way ANOVA.
x Data of the fruits harvested at 50 days after pollination
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Table 3-3. Effect of high potassium fertilization level on the percentage of viviparous
sprouting, abscisic acid content in juice samples around the placenta and in seeds.

Percentage of viviparous Abscisic acid content in Abscisic acid content
. sprouting juice samples around the in seeds
Line coiZZiii;:Ton ) placenta (ng-gleW) (ng‘gleW)
(mmol-L7™)
35DAP 50DAP 35DAP 50DAP 35DAP 50DAP
S VS 6.0 (Cont.) 0.28 3% 3.67 a 199 e 44 e 42.7 ¢ 22.7 ab
S+ VS 12. 0 (High) 0.10 a 1.81 b 273 d 96 d 50.2 bc 32.7 ab
S+ VS« KY 6.0 0.12 a 2.00 ab 717 ¢ 129 ¢ 52.1 b 36.9 a
S+ VS« KY 12.0 0.15 a 0.84 ¢ 985 b 324 a 60.6 b 47.6 a
R+ VS 6.0 0.00 b 0.03 d 897 b 60 e 73.9 a 7.7 b
R+ VS 12.0 0.00 b 0.01 d 1297 a 197 b 57.3 b 24.0 ab
Line (L) $x7 *% *% k% *x *%
Potassium (K) NS *k *% *% * NS
(LXK) NS NS ** ** NS NS

z Mean separation within columns by Tukey s multiple range test at the 5% level.
y %% % and NS: significant at P<0.01,0.05 and non—significant by 2-way ANOVA.
x DAP: days after pollination.
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Table 3-4. Effect of high potassium fertilization
level on the percentage of seed germination.

Percentage of seed

Potassium germination”
Line concentration (k)
(me-L)
35DAP* 50DAP

S - VS 6.0(Cont.)  85.0 p” 90.5 b
S+ VS 12. 0 (High) 92.0 b 95.0 a
S« VS-KY 6.0 94.0 ab 97.1 a
S+ VS-KY 12.0 97.0 a 95.3 a
R+ VS 6.0 88.0 b 95.5 a
R - VS 12.0 80.7 ¢ 92.3 a

Line (L) *xx7 * sk

Potassium (K) NS NS

(L XK) NS NS

z Mean separation within columns by Tukey’ s multiple range test at the 5% level.
y *%, % and NS: significant at P<<0.01,0.05 and non—significant by 2-way ANOVA.
x DAP: days after pollination

w Seeds used for germination test were stored for 6 months after harvest
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pa3
1992) 1, A v v B FE ~ 0 4 4 ABA L N, R EH L K

~—~

N

M L EHRELTWVWD. o @EEIX, Ritosm R

5

JEWZ > b R EWNEFEZMHE T DL ATEMNEN D DL

N oo X T W A (Welbaum, 1999). Z v & @ E o, B,

(Y
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% 25 H o B %2 0, 100, 300 mg-L ' ® ABA & W% % # T
+ 5 = L kv AT - .
2. #E®E

20114 83 A 29R I K & £+ %# £ W L F W M ICHKEEL,

4 5H I 10.5cm A v MIZ & L L 30 M AFE L & #%,
4 A 22 HICK¥E 3 KoM %t —FF AN — I % 2 7 4
M (7:3) o ¥ M % £ E L 15 LFO KV &I 1 KT o
Mx, % 77 A F v s ANy A2 (8mX30m) W IZ 30cm
Ml © & & L 77 . & M B X, & & ;X 16 #% 2 K B i
32 Bk & L 7= .

Z B, 5 A 25~28 H oM KAiTwW, R %K L L THYPFFEH
oo R K OA A H Ww, k@ 3 %M oMK AT 10 FE F
TR LK.

B EWK O WMKIZT, E M EHMNETFY vy N — (B & 2
L+ h™ 1XxX4 &, 4 B ~ =7 4 — ) KM MB 30 cm, x*
7 o4 AV ox N ) TR WL . ML ARZEMA X

TEF, ¥ X T oL #HKXIZTEWTHEBREOOREKR 25 2,
Z OB s A s R 3RO ENNE N E R 2K O K
W E T 20 B M #¥® L, T o #% I F L HRE L B R
L 7
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B, BT 1 Kt S CHEHEE L, B S50 11
~ 15 #i o + 25 %5 2 2 B & R & & .

0o x, o7 Rk Bl R oo & R & 35 H L 7AYo
50 A © 2 [[@ 47 » 7= .

1. BEAHZE

¥ 1 ®E ¥ L CY S Y s L FRE o HEABICS W THA
L 7= .

1R RN EFEHRE

A E N TSR FE T TEN AR DET ERENRNR
F oL L, BRME K KK T DEE WAL L.

2) % F & B

H OB R 7 M A M o® (ISTA) I # U, & %2 2 & % v =
12cm ¥ ¥ — L W IZ B 7+ % 50 ki & K L 8ml @ 7% ¥ Kk % ¥
Ktk ,256C T 7THMB A v F 2N — L EHFRLELTWHAEL L
3) Brix g o @l %*

v # % 50 A, B A% 2 8@ HA 0O F FIC o w T oA EMEE
¥ o4 B & W YT B R (7 % =) & H w T o® L o7z
4) ABA & #r

B - R o ABA 4 Hr ik, — 80°C I W # & 77
L 7=% v 7 % H w7 . Arenas— Huertero (2000) » J5
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Bl UL, M 100mg 2 OE & K 1Kk E FE T WM B ML, #h
W H A % /7 — v (10mM HCI, 1%[w/v]I® U v =1t v U
FY) 2ml 2 JH vw 4C & £ F T 12 F B K & 5 i H L 7= .
HOoHE O® o= o om o, = oL 4 BE L 2 B W AR W 2 M W
Phytodetek — ABAkit ( Agdia Inc. ) 2 Xk v i B &
cis-ABA % & & L % .
5) B A+ 0o EBAA VRBESM

MR 4 4 > (NO® , K™, Mg ", Ca?" )i i3, It %
50 H o H % 2 o w T /WM K H X Sk E F ( Merch,

RQflex10) & X v W & L 7= .

1. ABA o B R R R 4 b VIZCHEFINEIZRERIFT

&
L]

ABA & B R E o s v, R E N A

il

o #om 3 2 M
m oA A b L7t Brix fE X, ABA & B B E o i v F
LML . 1RV oS %Ki, ABA B E RN H L
b F LA BEREALLED, T EHMKBICT R E T
mr . AR B o T F ] F, HEIWCKID EHMLLET

P

H, 1R LYV oM ¥ %, 500 X O T K =
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T KB E 6.0 meL ' X X W ¢ 1.5 meL ' X TAH B I

WAL (H 4-1 K ).

2. RERRFOHZEORL D> ZHEMBMOMKESBEADER
T o E® AT VDR EODOEER

ABA W B B E N & < & 5 13F &K ESEIRHTFH © NOs
TR EM™MHE ML L. ¥/, KEE 1.5 me-L- X XV 6.0
me-L- 1 X T NOs~ # K 2N & W@m@m<Td -7 . K E L,
ABA /L # # & 300 mg-L 'K TF L L #BN+ 5 MEMm N A
5 k7. Ca2+d X O Mg2+ i B (T, ABA & # B EZ o # N
fE W ST s s A e (B 4-2 K ).

3. RERN R F LHERBABAALRAA D LG o VICETF PO
ABA & E 0 B &

4 ABA L E R E S & < R D F L, 50 H I IZ KT
DR EANREFRITARECHEAS L. — F, BEEE DR
W o ABA & B3, ABA @ OE OB o B O fE Vv oL
. 2, KEE 1.5 me-L 'X XV 6.0 me-L ' X T
ABA & B N & » » 7= . f +H ©o ABA & & & 4 £ ABA &

B OE N & < AT E WML . (F 4-3 % ).
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e T <, Yy oAl xR E T S
O g G K 2R E LT EES S DL E R
F e, AR B ICEB T D4 4E ABA L HE T KX
oM AL . T RERSL (1992) O

5 . Welbaum (1999) X, & ¥ ¥ X £ H o

L A mr v R FER OMEF OFEFEZME T D
BN H D LR L TRV, AR BRI

mod ol b MRS LR T Ao A RN DD

S
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b F L W moAE E A & 5l X L,
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Mg 12, A oM F b KD MR E R o

=

ABA 2% & B @& B o B 7+ ® F &2 M #H L 7= 777
wHR o f it I 28 2 K1 L TW5H I & &R
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Table 4-1. Effect of abscisic acid treatment on the yield of fruits and seeds grown at a low potassium

fertilization level.

Weight of 1,000 seeds

Potassium Abscisic acid X . X Number of seeds per fruit (2)
Line concentration treatment Fruit weight Brﬂ1x
(me-L ") (mg-17") @ ®
35DAP" 50DAP 35DAP 50DAP
S+ VS 1.5 (Low) 0 890 4~ 9.35 ¢ 277 a 294 b 26.9 b 30.1 ¢
S - VS 1.5 100 937 ¢ 11.55 ab 240 b 269 ¢ 28.7 a 31.3 ¢
S - VS 1.5 300 939 ¢ 14.90 a 234 b 254 ¢ 30.3 a 32.5 ¢
S VS 6.0 (Cont. ) 0 1016 b 10.55 b 317 b 340 a 27.7 a 35.2 b
S+ VS 6.0 100 1105 ab 11.00 b 282 ¢ 306 b 29.7 a 36.6 b
S - VS 6.0 300 1256 a 13.95 ab 266 ¢ 285 b 30.7 a 38.1 a
Potassium (K) *%7 NS *% *% NS *%
ABA treatment (A) *k *k * *k * *
(KX A) * NS *% *% NS NS

z Mean separation within columns by

Tukey’ s multiple range test at the 5% level.

y k%, 3k and NS: significant at P<0.01,0.05 and non-significant by 2-way ANOVA.

x DAP: days after pollination.
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Table 4-2. Effect of abscisic acid
juice samples around the placenta.*

treatment on mineral element concentrations in

Mineral element concentration

Potassium Abscisic acid -1
Line concentration treatment (mg-1.)
(me-L™) (mg-L™)
NO; K" Ca™* Mg™
S VS 1.5 (Low) 0 9.5 ¢* 3984 d 15.2 a 23.8Db
S+ VS 1.5 100 11.7 be 3873 d 10.3 b 21.8 b
S+ VS 1.5 300 13.5 b 5367 b 9.1b 15.8 ¢
S VS 6.0 (Cont.) 0 9.8 ¢ 4769 ¢ 12.3 b 26.3 a
S VS 6.0 100 14.8 a 4273 ¢ 7.2 ¢ 21.5 Db
S+ VS 6.0 300 16.5 a 6291 a 7.9 ¢ 18.9 ab
Potassium (K) *x7 *% *k *
ABA treatment (A) *% *% *% *%
(KX A) * NS *3k *ok

7z Mean separation within columns by Tukey s multiple range test at the 5% level.
y *%, % and NS: significant at P<<0.01,0.05 and non-significant by 2-way ANOVA
x Data of the fruits harvested at 50 days after pollination
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Table 4-3. Effect of abscisic acid treatment on the percentage of viviparous sprouting,

abscisic acid

content in juice samples around the placenta and seeds grown at a low potassium fertilization level.

Percentage of viviparous

Abscisic acid content in

Abscisic acid content

Potassium Abscisic acid sprouting juice samples around the in seeds
Line concentration treatment %) placenta (ng-g 'FW) (ng-g 'FW)
(me-1) (mg-L7"
35DAP* 50DAP 35DAP 50DAP 35DAP 50DAP
NERS 1.5 (Low) 0 1.05 ga* 10.57 a 99 e 76 b 40.2 b 19.7 b
NERS 1.5 100 0.32 b 4.13 b 176 d 60 b 51.5 a 31.4 a
S+ VS 1.5 300 0.22 b 1.84 ¢ 562 b 133 ab 57.2 a 37.2 a
S+ VS 6.0(Cont.) 0 0.28 b 3.67 b 199 d 44 b 42.7 b 22.7 b
S+ VS 6.0 100 0.20 b 0.95 d 324 ¢ 109 ab 42.4 b 27.2 ab
S+ VS 6.0 300 0.19 b 0.79 d 832 a 252 a 51.7 a 37.0 a
Potassium (K) %7 K% Kk Kk *% *x
ABA treatment (A) NS * *k *k * *k
(KX A) NS *k *% *k NS NS

z Mean separation within columns by Tukey’ s multiple range test at the 5% level.

y *%, % and NS: significant at P<0.01,0.05 and non-significant by 2-way ANOVA.
x DAP: days after pollination.
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Table 4-4. Effect of abscisic acid treatment on germination percentage of seeds

grown at a low potassium concentration.

Percentage of seed germination”

(%)

Potassium Abscisic acid
concentration treatment 6 months 12 months
Line (me-L™) (mg-L™")
35DAP* 50DAP 35DAP 50DAP

S VS 1.5 (Low) 0 92.7 5* 95.3 a 92.7Db 94.8 a
S VS 1.5 100 88.0 ab 75.0 b 90.0 b 84.3 b
S - VS 1.5 300 83.0 b 69.0 c 83.0 ¢ 80.7 b
S VS 6.0 (Cont.) 0 85.0 ab 90.5 a 95.0 a 96.4 a
S VS 6.0 100 77.0 ¢ 83.0 b 90.6 b 85.8 b
S - VS 6.0 300 75.0 ¢ 78.1 b 88.7 ¢ 86.4 b

Potassium (K) *%7 * %k NS NS

ABA treatment (A) *k *k *k *k

(KX A) *k ok NS NS

z Mean separation within columns by Tukey s multiple range test
y %%, % and NS: significant at P<0.01,0.05 and non-significant

x DAP: days after pollination.

at the 5% level.
by 2-way ANOVA.

w Seeds used for germination test were stored for 6 or 12 months after harvest.

-74-



ZA
[aliii}

ZN X T & fiF§

’

ABA & # » X v »

LF o & R 2 6 .

£ ABA R OE

&

i

/A,

i

&

)

=)

==X

&t

4

o
A

i

o
&
S

-
—

# 7 %

B

(i ABA & B E

Yaivaxd

L 7. % 3 &% T

= L 1) &

12me -

N I & ol T

O N A ABA AL

bt

£ N R F 2 MmO

73

M

/| VA

ABA

D

3 OB

=F

AN

£ 7=,

-

ABA

& L,

&

‘(\\

L

X

&

b2

Bl

N
F“m\

L xR L 2.

A~

[&

& Z L UV U Ao &

=

B E AN K

=

e

¥&

N

il

I

L, < o

~A

mn

>

R

EE R

}H

Bl
1
&
N

A~

[&

=]

B oL B OE RN R

el

U U A B

et

=)

2 N L

M

2%

)

, FE 2 R E RN OR

£

e
> ML

Mo o F W fl 2 % &

-
~—

2B OH U B om LY v os e (K

’

T A I L

R
i

1 7y b 7

-
—

5 L & L 7= .

i

iz X v K by v A

aw

-
—

BE T » 2 & 2 5

-75-



A E TEF I HIZHEEZ@E L ZEEALLHE[LITS T

WA O E®RBEDEEL ABA © B %

B - o kIR & % ZF X ABA o, ¥ <1 U > (GA):
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WMm]E=E EoxRZICEIY P~ FMEHR o0 ABA &G & N M
T L5 EHE L TCWVWD. b O E DL, KR EBRICE T
Lo MR E F oM fE W X D ABA HF & o W Al A4 b A

A4 =y 2B E L TWwWLHREM.ENN™ DL LB ERXL I L.

-76-



¥ 7~ , Alboresi b (2

> X o M T o KRIKRTEICE S T D

#Z” ABA £ 1T ¥ N L

>~

A

-
—

= 5 %

GA £ p = 2 L Tw

5.

£

— 5, i M ®

#

-
—

Wk NI s h

-
—

NR) & X v @@ m® (NO

%

NO o & mk & # = %

-
—

Y NO o i 5 |

fie S nnH & o WA (B

2006; Sarath & ,

-
—

Lo B8 NO »

2002) 2 H b D

-

I TR N C SR <

KOFEN O F 0 N

—

5 LE X B D

E E ox B L T W

-
—

( nitric

( Crawford,

2]

=,

i
M

005) &, M

st
w<d

I

HE

o>

=
]

y v (GA)

i
M
i3

Zo R TE /4

L A g ME AR

)

(Y

( NOs )

N

( nitrate

2) W& L s h, & 6

-
—

E MM b R T WD F

oxide synthase;

-
—

2006) Em

L0 M oo KRR RS,

ethke o | 2004, 2006;

2006) 2N A b D fho,

Bl 5 L T W % & O W %

-
—

b, K BR O

NO » 4 # L T v %

-77-

NOS)

b I E o ABA

N

~ab
Sy

i

fiH§

B

N

T,
i

S

(|

D JE T HE

reductase;

3

— M 1t

=,

s

H0 g0

e

¥ 3F M

Libourel
ABA X

e
( Desikan

L
At

o

H

W fE

~

C

ok

A i



Marrush 5 (1998) Z ¥ — = > 2 B8 W T, & &K B Iix #
i ksWw T, VYU oA fEE&EOKTIICHEY, HFPR
o ABA & & » KT T 52 & a2 xx L. —F, Y
AN, ABA 2 F oMWW & v ok EH ke RH Ik
BE X R MBS T WA W, Cera (2006)1%, — ffi o

4 F Y T H KN MERTRKTHHIKTIE A Type

B % | DN fHFEME T 5 & E LT WD . 2 FxF Y F U
Bl & B £ (NCED) 72 & ABA O 4 & KT b 5 8 EF 0

W KT 9E MR Typel BE F 2 F £ ¥ i, » UV v & fi H
W X 2 MWK N o KT o & ABA O W o B 1F = @&
T X 2 0 M NN H BH. — F T Benlloch -Gonzalez bH

2010) T, B~ U & H W2 RHBRBRIZCEBEBWT, B U T A

R Z I X b o F L v E g ENM™XNE ML, ABA & = F L v O

B EMIC XY [ AL oMSE™MEI LD EHREL T WD

KA B o BV v A i iR

N

e
S

WA 9 ABA &

B
S
=
—

— F Lo s G A EEL T WS AEENRN DD LD

Z b 5.

-78-



WMRBRE=EZRXR VY vLAOHRAENEH

%1

a@

H.

4 =

VAl o)

X,

1.5
2
=
<
v
B IR

)

v

fiF§

=

P

=~
=

5}

I A

M

8

i

il

Ll

(= AR
o N g M

B R N A

Paivaxd

&

ABA v # g JE

Pt

=F

H

fie

o2 =

AR
= e

5 2

O E L R T O NOs -

Iz

3 =

E oo 8B onc ffEon

it 4 % X 9

me-L~- 1 X X D

D

I

S n

e o

H

P2

& &7

, =

#® 3 2

# (NR)

»nomEm < b

% fi§ MR %E

B

"N,

O AH SN DK

&

B W T, ®m AV

=7
=
=

NOs i & 28 &
NOs  # J£ 28 8 W L
6.0 me-

0 Y

VoA O KR

N % L b Ew DM
Ruiz & (2000) 1% ,
moaz oy B oK oo

o4 5 L WE LT

F oo W R ok R (

( FOster

D Hopk X E Mk

-79-

Z

v

ESEE T

2 o O W K S o M

=g

K™ o B £
Ao Rz
ZoBE o Lo,

& K+ JE N H moL,

= .

L-1X T NO

=)

==X

{2

e

fiF§

vy

n

n

iz

Do

=)

2 o ¥

ok R ENRN R F N E T

[

Iz

, #H 3 =

I A b

£ D

Yaivaxd

w4

i

Z

* 7=, 1=

iy VY

% <

N

78

S
k=118

4

R
oF

'

o

M
A

£

Pl
£

1 DA

=
I=EN

,%)

D)

kT o AR — H — )

and Jeschke,

1993)

% BT B Y, W

& o,

ES



L T % v R

& #F 2 b h T

i

ob

2\

ENRFOREMREL

ZN

L

B

Nt

A

(iliii}

i

<

mn

b

(55

X

vy

1)

N

Y

~(3

W OB oo P

il

Eis

-

X

it

7

vy

ES

™

o

N

Bjs

2R

o

it

R F

b

—

it

|7

50 H I # X T %,

%
i

»n

i

&

o
=
R¥
&

fie

[y
[\r,
RF
o
x<a
iy

m
<l
)
W
XA

>
S
T
=3
~

Si
O
e
i
o=

B

F L & W

\:/\g«
(=

H v 7= .

N

A
78
b

O
o

A
v
o
iy

¥&

|7

%}ﬁ\
B

xR & oo 2

o LT OF

-80-

< R .

4 %5 ( Marschner,

R%
/T”ﬁ L

N gV

R ARV
i S

Nt
c

\AS

L

L <

&

5

i

D

o)

Rt

=
=]

ABA © B 4%

2

D

|7

%

}H

K

=

1995)

kv, R
U v A O
B = F 0 W I
= F N & &
Z b b

e ESE
B i LD
[ N A W =
¥ F L OH W R
F oM T R OE
o' x, B o1

=
wm
<
w0
-

ABA

A
3
O

o
(v



X, “S-VS-KY’ T M E L T Wi koo b oo R L
50 H T I Bt g N H Sk, i v 2 721 TH F 5 5 13 £ 3

o TRV, T oK oB R EK, BE®RIT OB

(B

Dot N 2 e B 8 OCHWRE “S-VS-KY’' I H 2

mCH WE RKE o R S BERE OB KR OL B E WY R KR
XN 1 AR D R T H D, BTSN R o T

B O3 E B D 35 H IXHE O K EWTRELREHFF O ABA G

e
e

ES N 2E L S R M CS-VS® B LW S-VS-KY’
XV v R EARNEFLEWWSRKL  R-VS o©F B E WK R L
o, RN oS E 0 R KB E L ABA G B 0 %
B s b pH S, L2»L - K T “S8S-VS® Lt ‘S
VS-KY’ o f& & J&8 2 Rt v ABA & B (T K & & M & b
ool b, RERNEEOWE S5 ABA B OE B M

o T R BERDZAeMtnr d D Lk .

y

/A

AKHEE oK, R TH D A v o R FERNEFLEM
e e = F X MHF F 2 FEL YV v LA K MHET TRESE LRI
o ABA & & MK T T 2 2 &I kv ¥ AET DL N R

-81-



f&

A
B
A

aid

4*

=
R

N
.

4*

=i
<§1'
c

N
.

b

(Y

%H

¥

il

Py
v
5

7B
bl

(\“(.,

&£

vy

J&

H M ¥
=8
S

S

F L O# oW

Fill

(Y

K T %z

%

Ny

‘(\\

s

b

o
=

H

bl

(Y

‘(\\

oA

12.0 me -

<

D

&

-
—

-
—

D

0

L~ 1

& E R

s, Z

P I R 5

T b B

kK 4 vV v & @ B F T o ABA A

[N <)

&
ﬂk

7B
bt

=
B
Nt

Jl

e

&

N

L %

xR Oz

K % % FE M OM B R 2%

[N P

\\g@

D

e

%:

vy

I

D

F

N

7=

e

i

Y
L

B2 H B o ABA

e

ﬂ:

2

e

O O FE T

P T 1T %

oo Ko7

EE

I &=

(i 5

H A

#F L

= S N [ A

L % W % #

g5 R OE B E o K

I oM E SR N R ERNREF

KR HEEZOERNT O D EE XL LD .

D fE R,

® K7

i’ 4 U v A KM T TR ENE

5 Iy F

O o TR

oS0 M

{1

#H

HE ~ o 8 0 b " B T H

B mE NN HH SR 2L

=
I=EN

D D

N

-82-

W ogE R

£V

W Z

D FE

b

&,



Eh i E T h D

-83-



-84-



N (R R T — V)

R HE

-85-



Nutritional and Physiological Study of

Viviparous Sprouting in Melon Fruit

January 2013

Graduate School of Horticulture.

Chiba University

Yasufumi Ochi

-86-



Summary

The present study was consisted of the following
four experiments carried out at Japan Horticultural
Production and Research Institute during 2007~ 2011.

Experiment 1. Melon(Cucumis melo L. group)
plants of a resistant line and a susceptible line to
viviparous sprouting, known as vivipary, were grown
with three different concentrations (6.5, 13, and 26
me + L~ 1) of nitrate nitrogen in order to clarify the
relationship between viviparous sprouting 1in the
fruit and endogenous levels of abscisic acid (ABA).
Vivipary was 1increased with +the highest nitrate
nitrogen treatment in the fruits of the susceptible
line. No viviparous sprouting, however, was observed
in in all nitrogen treatments for the resistant line.
Higher nitrate nitrogen treatments decreased an ABA
content in juice around placenta, showing higher
content in the resistant line than in the susceptible

line. These results suggest that high nitrate nitrogen
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application decreases ABA content 1n juice around
placenta, consequently causes the increase in
viviparous sprouting , and that the susceptible line
has lower content of ABA in juice.

Experiment 2. Melon plants of two resistant lines
and one susceptible line to viviparous sprouting were
grown with three different concentrations (2.4, 4.2,
and 6.0 me - L~ 1) of potassium to investigate the
relationship between viviparous sprouting and
endogenous abscisic acid (ABA). Seed yield per fruit
was considerably decreased with decreasing
potassium application in the susceptible line. In the
resistant line, however, no influence on seed yield
was observed. Potassium concentrations both in the
petiole and in the juice around placenta were higher
in the resistant line than in the susceptible ones.
Vivipary was increased with decreasing concetration
of potassium applied in the susceptible lines. No
viviparous sprouting was observed in all potassium

treatments for the resistant line. ABA content in the
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fruit juice was decreased with decreasing potassium
concentration. Germination test was carried out with
different concentration of ABA, and resulted in sharp
decline of seed germination with increasing ABA
concentrations in resistant line. These results
suggest that lower potassium application may cause a
decrease of ABA content in fruit juice, thus may cause
an increase of viviparous sprouting in the fruit, and
that the resistant line shows the inhibitive effect of
ABA on sprouting at lower threshold value of ABA
concentration.

Experiment 3. The present experiments were
undertaken in order to clarify the effects of a high
potassium fertilization level on the occurrence of
viviparous sprouting in melon fruit. Melon (Cucumis
melo L. group) plants of two susceptible lines and one
resistant line to viviparous sprouting were used at
two different potassium concentrations. High
potassium fertilization level (12.0 mmol - L )

resulted in a remarkable decrease of the occurrence of
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viviparous sprouting in the susceptible lines, and in
the increase of the endogenous ABA <content. No
significant differences were observed in the seed
number per fruit, the seed weight and the percentage
of seed germination at a high level of potassium
fertilization.

Experiment 4. Further experiments were conducted
in order to analyze the effects of exogenous ABA
treatment at a low potassium fertilization level (1.5
mmol-L ') on the occurrence of viviparous sprouting
in melon fruit. At 25 days after pollination, ABA
solution at different concentrations was sprayed on
the fruits of the susceptible melon line grown at two
different potassium fertilization levels. Even at a low
potassium fertilization level, exogenous ABA
application inhibited the occurrence of viviparous
sprouting, and increased ABA contents both in the
juice samples around the placenta and in the seeds.
ABA treatment, however, led to a significant decrease

in the seed number per fruit and in the percentage of
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seed germination, as a result of a remarkable increase

in the ABA content and potassium absorption.
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