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Effects of Deficit Irrigation on the Reduction of Green Shoulder Fruits

in Fresh Tomato

Nam Jun Kang*, Myeong Whan Cho, and Young Hah Choi
Protected Horticulture Experiment Station, NHRI, RDA, Busan 618-800, Korea

Abstract. Effects of deficit irrigation by different soil moisture-based water potential on the reduction of
green shoulder fruits in fresh tomato were investigated. Deficit irrigation with —30 kPa treatment signifi-
cantly reduced green shoulder fruit by 53.7% compared to the — 15 kPa treatment. The total concentrations
of potassium in levels of whole fruit was not different between normal red fruit (NRF) and green shoulder
fruit (GSF). However, the concentrations of potassium in distal part of GSF lower than that of a basal part of
GSF. Total soluble sugar contents in NRF and GSF were increased during the maturation periods. Contents
of starch in NRF and distal part of GSF were decreased during the maturation periods. However, contents of
starch in basal part of GSF was not change during the maturation periods. Activity of sucrose phosphate
synthase was higher in NRF than that of GSF. Activity of acid invertase in NRF and GSF decreased rapidly
during the maturation periods. Activity of acid invertase was significantly different in distal and basal part of
GSF. Total activities of peroxidase and alcohol dehydrogenase in NRF were higher than that of GSF.

Key words : ADH, deficit irrigation, green shoulder fruit, invertase, POD, tomato, total soluble solids

*Corresponding author

Mo

S jejol] Al ut EnlEE HA) R
ol Zasis A7lo] sstate vI%E Erlesh
Wi} e F ol 948 ERlER TR
), A feulre F2 458 Erker 448
o AMET Qirh EnfE o] Fol= A2, §
g, 271 2 A= T 9F] a9 9, 2= ¥
HIERRD Fo WAl alle] HitHos Hofsher)
(Damon 5, 1988), 53] ¢33 ErtEs #4o o
=9} tlEo] Ao] FAE Ashe 8% a9e=
2} g4

Erls B8] Hae AR aish vigo] §E)
7h A2 A FiZERel=e Ao St
ol Iegol Haw e 7heA Be el S
7Fete dde] MelH - sty g HAo|TH(Grier-

son} Schuch, 1993). v A5 ol B3
AR 0R QIEl] FEIIL Ak o] FE-A
o2 ZAER o= 97t Ut oleist et
& g7 AR Hls) e SR %77}
A= FAEA] o} AR opet FAE Ast
AN7le T8 A dFoer duld Ut
(Picha, 1987). ERlE Z}ie] ZEare zh] R
(Winsor®} Long, 1967), ¥¢] FajeF 25 o 2ha7]
o] EokB 7t} FF(Lipton, 1970) 502 <ls) &
AS717} iz, Al A7 o2 E 8 2 59
Al A o] TAEhY ATE RS i)
A gol wgsls Aeg delA Uuh(Picha®t Hall,
1981).

FHZ 770l g AvRpe] Fale] Eobd 1EA
ErlE &H7} A& 02 FURslaL o] Al
gt oz} AAZIE ol TRl Sick A

- 186 -



B 0] BrkE Bael FuEY By AAel AN 9%

A o] A% R FIsReds BT
1 sple) AL A A g ek wei
£70] 950 EolEg AR fEiie 4%
Zo AuEao) A7l Al Bge THR 22
How AT 4 gk APES AUSHE o) Wa
St B AL B 2ol o7 S8 2L
ApdEsize] Hagas) wae p)xE dPut 99
& Tosl] EA ErlE NS A V1R ARE
P st

T

1. AEME ¥ ESFE 22

E AP Qofdta AL @A Se 200
m’ Z7)8] @5y Zekeg sh2olN FEar o
#2 EvlEQ] AA’(Sakada Seed, Japan) FES
20063 29 179 AAAE 70 cmx25 emz A2
(300 cm x 100 cm x 35 cm, Ao x ¥l xFoyell 2 &
2 AAF T YA EAE MRS SAHd R Hst
of Aupstant. Al B 3sproE ARkl
) 3 o] TS FAH T

Prake BEGGEE 7Este diEe 2
glsle] zAsIged, - 15kPa 2BE URTE 33
R 2EFAE -30kPag AP AT ETES
#EAFEA0} 7120 Rich 5330(Agronet, Korea)S AHE-
3lo] AofelA T EXEAE S-S AR EYTE
2244 (SKM850C2, SDEC)S AH&3th. 82 ¥
130 el HRE 28 AglA] 15 kPas
7o s AP, Al 13H Il g7 3
s e FEIRE AP gElste] #5315
o}, 7ol Az I FAle AaEEae]
BES 2 B

2. FIId2 M

ErtE e Fupe) 2B S TS
AR A F de @l #7859t st
BojEhael wiEEEE FHEl) 80°C AxETINA
© 48N AFG F vhsle] FY)3E EHAEE AR
3I9THFig. 2). SR Vanadate'§ 22 w3liste] %
3357 (Lambda 18, Perkin Elmen)Z ©]83l4 Z7g3}
Qgar, K, Ca @ Mg= Ternary solution(HNO;: H,SO,

HCIO,, 10:1:4, vivv)oE B33 & dAE-383
B =4 (Atomic absorpvtion spectrophotometer 3300,
Perkin Elmer)2 #3351t}

3. BrslE B4

Evkg gpae gambala) gl g e
7R Y3 T AR} SRR ol £
A g2 AEstth e3E-S Somogyi WM
(Nelson, 1944)02 ¥-A19=d], /M4 B2 U2
50 mgS 80% OSNERS(vV)Z 85°CS] FZoA 0%
223 & 15,000 xeolA 1583 AAEEAA FE
sttt &N anthrone ¥HE- AleF(150 mg- L™
H,SO,, wv)OZ 80°CoIA 78 3027t WhEAIZ ¥
630 nmoll Al Akl glucose A HOE FAISHALE.
HEL 7184 B FET T AESS FWNN
ZEd| ZHFE 78l 100°Colr 788 The
Z559 2o 9ko] 92N HCIOE #7181 308X
Bzl & 1587 94 Belsle &35t 94
B3 AL o] g3l flef e WO R 7HEA
FE A=, o] £YS HAECE TSI

e L

ol

jid
P

4, 20 Y =3

20 FAE SR A% 849 DS pH
7} 8002 ZAE 100 mM Tris $5-§H 02 23}
ged], RAPES ol83le] AR 1 gd 3mLe 2
gojog mhyst & 4°ColA] 3087 ARNEEAAS
B F NG 353l BAEES S8
A%k ArZ ALgsdTh @A -2 albumin
bovineS FFHHAZ AMR3] Bradford WH(1976)
°2 590 nmell M AEEsick. BHde] gsadel 2
Ayl Azlol] Hoddle= EAE= aleohol dehydrogenase
(ADH, EC. 1.1.1.1)%} peroxidase(POD, EC. 1.11.1.
7S e d@rlE diakge] #efsle Eas
¥ sucrose-phosphate synthase(SPS, EC. 2.4.1.14)¢}
invertase(EC. 3.2.1.26)5 E3%it}.

ADH®] 42 Rumpho®} Kennedy®] ' (1981)
of &l A=, ¥EES S0mM Tris-HCY,
1.0mM NAD, 15.0mM DTT ¥ iz FFd4oz
TASIAIL 95% 23S Hrlstd WA Ba
o] B4 mg @AT £ umole] NADH} 84
e AOS R 3}%.0™ extinction coefficient= 340

~187 -



nmolA 6.22 mM'em & AH8-ERT)

PODS| &4 ¥hE-Ed| IsrAE Hreke
guaiacolPll A tetraguaiacol®] FAHE ¥& SA8IA
CHPutter, 1974). ¥H&E-2 10mM potassium phos-
phate(pH 7.0), 0.3 mM guaiacol L Tjd FZfo
2 P 0.1 mM IRIseAE A8l 25°C
oA 127 RRSAIATE B4 4L mg DT
£ umol?] guaiacolo] AT RAOE 3o
extinction coefficient= 290 nmlA] 6.439 mM'cm™!
< ARE3IAT

SPSe] 4L 100 mM sodium phosphate(pH 7.5),
100 mM  Fructose-6-phosphate, 100 mM uridine 5-
diphosphoglucose, 10 mM MgSO, & Tz F=
£ EFst 25°CelA] 1587 WS A Th(Vassey,
1989). ¥h3-E- 100 uLoll 30% KOH 100 pLE &
3l W3-8 FUAT] F WhE-EL] EAYSE hexose
£ A7) 100°CoIA 10823 A28t # 2
% 100pL Y353 2mL9 anthrone A]<F(76 mL
H,SO,, 30 mL H,O, 150 mg anthrone, viviwys A7}
&t 40°CellA] 2087 WhS A1) F 620 nmellM &
& Sl a4 S S5 S diET=
100°CoA] 2%-7F 3R] ©E F2RS ARG

Invertase®] /32 10mM sucrose, 50 mM Hepes
/KOH(pH 7.5) ¥ @3 FZo0g Z3std 25°C|
A 15837F wkgAlFHE ¥heE 100 uLoll 30% KOH
100 pLE 3381 WS T F HhgES0 &
ABRE hexoseE HHA|F|ZA}F 100°Col|A] 1027 A
28t th(Vassey, 1989). 2] & 100 uL ¥HS-E
2mL2] anthrone A]2F(76 mL H,SO,, 30 mL H,O,
150 mg anthrone, viv/iw)yS 7181 40°CollA 208
7H 9k A2l F 620 nmoll M B3-S S &
A 848 A AR diET= 10000l 283
) A FE48 ARSI

5. ADHe} POD 549| M7|HE

%9 f84% sodium dodecyl sulfate’} ¥ = A
2 8% polyacrylamide AolA A&7 50 pgd] o
HAz 28l A19s3dTh A5 95 fde
pH7} 882 ZAE Tris-glycineol o™ A 3 100
VE ZA3A 4°CollA ar7t ZAAHT A719F F
714o] i Sl AL FTo] 30°C & AdEjollA

Normal red fruit Green shoulder fruit

Fig. 1. Comparison of normal red fruit and green shoulder
fruit at harvest stage.
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Fig. 2. Effects of water potential on the fruit weight and green shoulder fruit of fresh tomato during the maturation periods.
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Fig. 3. Concentrations of inorganic compounds in distal or basal part of normal red fruit (NRF) and green shoulder fruit

(GSF) at the 50 days after fruiting.
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Fig. 4. Changes of soluble sugars and starch contents in the distal or basal part of normal red fruit (NRF) and green shoulder

fruit (GSF) during the maturation periods.
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Fig, 5. Changes in sucrose phosphate synthase (SPS) and acid invertase activities in distal and basal part of normal red fruit
(NRF) and green shoulder fruit (GSF) during the maturation periods.
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Fig. 6. The specific activities of alcohol dehydrogenase (ADH) and peroxidase (POD) in the distal or basal part of normal red
fruit (NRF) and green shoulder fruit (GSF) during the maturation periods.
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Fig. 7. The gel activitics of peroxidase (POD) and alcohol
dehydrogenase (ADH) in the distal or basal part of nor-
mal red fruit (NRF) and green shoulder fruit (GSF) dur-
ing the maturation periods.
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