Journal of Bio-Environment Control, 16(3):174-179, (2007)

CH7| B714A} el

dE o wol| ojxl= Sk

MSE™ - MATZ - HSET - UAS? - M - BYEP - LY
AEE1e 9 ATIARAGY, WA/, BRE

Influence of Atmospheric Vapor Pressure Deficit on Fruit Fermentation
of Oriental Melon(Cucumis melo L. var makuwa Makino)
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Abstract. Although the relationship between fermentation and factors such as soil water, redox potential,
rootstocks and climatic conditions has been reported, its mechanism of fermentation is still not clear. Tran-
spirations of leaf and fruit at different climatic conditions, influence of soil water potential and atmospheric
vapor pressure deficit (VPD) on fermentation were evaluated. Transpiration rate decreased with decreasing
soil temperature and soil water potential. Low VPD conditions which occurred during low air temperature
and high humidity also decreased transipration rate. These data exhibit that fruit water balance affected by
various factors relate to transpiration. Our results also indicate that high hydraulic conductance of root, high
soil water potential and low VPD condition exert a significant effect on fermention of oriental melon and so

called “water filled fruit”.
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SVP=6.1078 exp [17.26939 x TAT+273.3), M

(T:air temperature)
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VP=(RHxSVP)/100, (RH: Relative humidity)  (2)

o] o, lzRE Fr] o2 i ks
ZAkel7) $lslad 4] (1) o83l F71ek AEA Y
Z71948 e, il F &-F% A TR
728 £5% E3E HolEHEAE o83ty AR
10 cm F-9JollA S5, 29 v} Fd FHY
L5 AQXMREA|(ST-8819, USA)E o83l 37
b2 243 3ke) B AEA FHe 5= 313
om A2H FHe] AUEEE 100%2 7HPgstHTt.
FAFHAAN Yojuh= 2 Shirazi®t Cameron
(1993)2] Weight-loss techniqueZ ©}&3l] &3I4
om WS thea) 2t} Bals 27|28 E o
ZA AL FAE ST T AZ/GHB-301L,
Hanbaek Sci. Co., Korea)ol] ¥ 2% 30°C, At
FE 0%} &5 15°C, AEE 90%] T 2219
A BAMEE 24A7E B9t 1X]7E 7HH 0= S35,
9 F 200 274% gk EuEks Fstd FHR
wo) Zuteko 2 ¢, 7Pzl mE wag) WAl
S Z2AR] S8l 200432 49 19, 48 270
AL et 2710] ¥A=O] Low VPD 7= o
AL, 20043 428 179, 49 2598 g A% £
o] BA=o] High VPD ZU0Z &4tk 9l
53 3 7% 7} oo BAsly wEnE I3
< st

23 3 O

Eckeny) 9] Fibl vRE d3s AR
Aale] YHAG9] Aol wet dof Ak ST
A, A2 2087 2¥ 1999 AL 128°C, F
ARS-& 1.01 mmol-H,0-m2-s'8 R Filo] A
9] QI HWolgaL 2¢ 21Y9] AL 14.5°C, SAkE
2 511 mmol-H,O-m2-s'2 A& A3 A F
Akgo] tha ol om A4 3597831 3¢ 799 A
0] 21.9°CE s wat FHELS 157
mmol-H,0-m2-s"'2 FA) Z71810. 281 32
80U7 49 29¢d= AL 264°C, FAHEL 207
mmol-H,0-m2-s7'2 X|22] Aol uwet S48 &
7he we 3RS VERRItKFig 1). 9] de] A%
Aol W b FTS RARE A, AR

-175-



2 A= = . % .9 . e
ARG - AGRA - HEE - A S - H3 - A" - AW
B 30 0 r [ Control
Transpiration 1100 mg/1 TiBa

25 + —O—Soil Temperature 25 25 F + [10.01mmoi{ ABA
=z 2
e i
£ S
22 F 205 2020 -
z < E

123

£ 4
£ H s
315 15 8 2
2 g g
g 2 g
g Z g L
2 10 0 b E 10
53 &
] g
= = -

5 T 5 5 .

0" o - ’ . ' 0 ’ 10 kP 80 kP

- a K
19-Feb 21-Feb 07-Mar 29-Apr ?

Fig. 1. Effect of soil temperature on transpiration rate of ori-
ental melons(Cucumis melo L. var. makuwa Makino),
‘Geumssaragi-Eonchoeon’ grafted onto Shintojwa. Verti-
cal bars are standard error of 10 samples.
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Fig. 2. Effect of leaf age on transpiration rate of oriental
melon(Cucumis melo L. var. makuwa Makino).
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Fig. 3. Effect of soil water potential and plant hormones on
transpiration rate at harvesting stage of oriental
melon(Cucumis melo L. var. makuwa Makino) 16 hours
after treatment.
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Fig. 4. Comparisons of temperature, refative humidity and
vapor pressure deficit. Low VPD and High VPD condi-
tions were acquired on 25 Apr. 2004 and 27. Apr. 2004,
respectively.
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Table 1. Effect of VPD on transpiration and stomatal conductance of oriental melon (Cucumis melo L. var. makuwa Makino).

VPD* Air temp. Light intensity Transpiration rate Stomatal conductance
(°C) (u-m?2es™ (mmol*H,0-m2-s™)  (mol-H,0-m™2-s™")

Low 18.0 499.9 0.96+0.357 0.15+£0.04

High 32.0 1,201.1 6.26+1.13 0.25+0.06

7 ow VPD and High VPD conditions were acquired on 19 Feb. 2005 and 21 Feb. 2005, respectively.

YStandard error of 3 replications.
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Table 2. A comparison of the vapor pressure deficit bet-
ween leaf and air under different climatic conditions.

z H VPleaf_ VPair

VPD Leaf Air (kPa)
T=16.9°C T=17.3°C

Low RH=100% RH=90% 0.16
VP=1.93 yP=1.77
T=27.6°C T=30.6°C

High RH=100% RH=25.9% 2.55
VP=3.69 rp=1.14

“High VPD condition was obtained during a sunny day (25
Apr. 2004) while low VPD condition was obtained during a
rainy day (27 Apr. 2004). T:Temperature, RH:Relative
Humidity, VP : Vapor Pressure.

Table 3. A comparison of the vapor pressure deficit
between fruit and air under different climatic conditions.

VPD Fruit Air VPgui— VPy Evaporation

(kPa) (g/ry*
T=16.0°C T=15.0°C
Low RH=100% RH=90%  0.28 0.43+0.20
VP=182 VP=1.54
T=28.0°C T=30.0°C
High RH=100% RH=50%  1.66 0.79+0.31

VP=3.78 VP=2.12

“Evaporation was calculated by weight loss technique
(Shirazi et al., 1993). T: Temperature, RH : Relative Humid-
ity, VP : Vapor Pressure.

Table 4. Influence of soil water potential and vapor pres-
sure deficit (VPD) conditions on fermentation of orien-
tal melon fruits.

Fermented fruits (%)

Soil water

(kPa) High VPD Low VPD
Swelling Ripening Swelling Ripening

-10 ND ND ND 28.9

—-80 ND ND ND ND

ND : Not Detected.
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