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ABSTRACT

The objective of this study is to investigate change in diurnal respiration and transpiration of the
fruits of kiwifruit during fruit growth. Three-hourly fruit transpiration and respiration rate were
measured by a chamber technique. Results showed a tendency of higher transpiration and respiration
in at maturation to commercial harvest period in 1995 fruit than in 1996 fruit. Fruit respiration rates
were very similar to the transpiration rates. The air temperature record for the fruit maturation
period in 1996 showed a sudden drop on September 19~24 and October 14 down to 7~13°C. These
results suggest that abnormal fruit transpiration and respiration rate in the fruit maturation period

might be influenced by the air temperature.
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Fig. 1. Installations to measure transpiration and respiration rate of the fruit during the fruit growth. A: Mass flow system, B:
Viny! chamber around fruit and gas analyzer (LCA 4), Grey curve line: process of air flowing.



154 Korean Journal of Agricultural and Forest Meteorology, Vol. 8, No. 3

ol 3 17347HK] 19960 = 78 12YU%E] 178Y
7R o} 27 FHH o R AIE 7|FHA AR H
07 24A7FE}t A& A9 YiElE 2793t

o] FFETE e vy Fugoz Vel
o}, #4e] Ru=(Han and Kawabata, 2002)2]
o oafl Alkelder & FF g o] Hals 1k
22 3] EIIGOH § o] oA 3HY S
e BAFEES COyug ems)] B9E Vet
FAEEE F 9719 U AuissE 23}
7130 FAE Alketd A iR SRS

1

HAFES H0ug em™s)9] B9 UEH.

AdZ 7 s FEAE A7) leaf
chambere] = 259 $% sensors 242 P
w2 LETA(HMP 133Y3, Co. Vaisala)e} Ax3F
€ 3 sensor(Li-190 SB, Co. LI-COR)Z Ztie H
=o)@F 2mypell X8 102 Eew =49 Y
dataS main frame(HP E1300A, Co. Hewlett Packard)
ol 18 channel 51/2-Digit multimeter(HP E1326B, Co.
Hewlett Packard)’} 43%|% computerol] H35le] 34
St

. A. Stage | E. Stage | o
<3 Jul 12-13 6
< 504 . 1, =
2 L s -4 3
T eod Aug 1819 4 y -] =
g - Q a o1, =
Z0d  o-Q - - €

=, - . [ 1 S

ol 1 1L RN T S AR 2% T BPAS)

11 15 19 23 11 15 19 23 03 07 11 £

Time of day (hour)

B. Stage |l

~ 00 6
9 Sep. 1-2
= 80
g. PD‘D\u\ﬂ 4
2 60 D’D’D’E
£ = 2
T 40 oq &

ZO_L.a_JO..—L_a._J:.‘C L]

11 15 19 23 03 07 11
Time of day (hour)

Hy0 (ymol Fruit - s-1)

Time of day (hour)

—O— Humidity

-0 Transpiration

100 C. Stage !l . E. Stage Il P
9 Oct. 13-14 Oct. 12 =
2 D‘D’C\j . E
2 60 3
5 A 2 E
T 40 !
20 0 o
115 19 23 03 07 11 11 15 18 33 03 07 11 &
Time of day (hour) Time of day (hour)

100 D. Commercial harvest 6. Commercial harvest 6 o

;\'; Nov. 17-18 b Nov. 22-23 I
=~ 80 4 =
2 . ! =
T 60 oo
£ D‘U/D‘D‘( 5
T 40 \%
T2 : =3
1M 15 19 23 03 07 11 11 15 19 33 03 o7 e

Time of day (hour)

Time of day (hour)

Fig. 2. Change in transpiration of the kiwifruit according to the change of humidity during the fruit growth in 1995 (A, B, C
and D) and 1996 (E, F and G). A ; The last measurement before dawn. Values are means =+ SE for n=9.
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Fig. 3. Change in respiration of kiwifruit according to the change in temperature during the fruits growth in 1995 (A, B, C
and D) and 1996 (E, Fand G). & ; The last measurement before dawn. Values are means + SE for n=9.
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Fig. 4. Seasonal changes of daily transpiration rate (A) and respiration rate (B) on fruits measured by a gas analyzer (LCA 4)
in kiwifruit during the fruit growth in 1995 (@ ) and 1996( O ). Values are means + SE for n=9.

o] W YF e EET HES Ve

HABE A 1949 dF Y 3FEE
IS G Bt 7120] FolRFE FolA]
< YepiANE 3 S A 194013 olE 199583}
19963 FollA] gttt 53] 19953 P A
& A A Bl 19963 A Bl kx| 121
9] FE7)0] o] 712 oF 10°Co)EYel = B-atal
15:004] <X 05:008 Z2H 19963 FAH B} =
ATt T FAk riR AR oF 25 HEe® 1
A Wl F Y I 5FHE Fig 4Bol ZAE
Aok, 2 Aol ek dhAF g 1995 Fpeo) A
S A 7RE BN = AES BYed 53 3 A
<719} $87)9 ol2ule B} 52 =S Vel

Fig. 55 19953 99 1944E] 25U71x]9} 109
1295E 15970A]9] 7Pg=2R] 71, duisEet ¢
ZHS 102 oz 4% 275 Yehix ok
I Zol 7ledss B 999 HA7I2o] 10°CHF
Z 71E3 2ol AY 6dA Al FHACh 10¥0] &
ANz 108 M4Yol= FYUS Aot 19969
A 1HoE BAEA Eot od Fakeel HA
71&0] 19°CE 71232 102 F<=olls 13.2°CR F
A7)&o] 10°C7F HE go] g1l 108 dkeEel
10°C~13°CH=7} HSIT

Agolle 2hapdeie] ool e TF9] peak
9} ethylene gas A7g°] S non-climateric ZHIZ
EFE 310 (Wright and Heatherbell, 1967), 1
o]%o] F=F3t FolE ethylene gas Ao ¥3A
(Hyodo and Fukasawa, 1987) climateric -2 Z &

e or
1
S W

FElo] o]2igt ripening®] o2 ol=riar Az
sich,

Sawanobori and Shimura(1990y= il ZHAAY-S
of e TFES AR A, BHo] o off I
FRIA TN F 205 Wjol] o|2HXA A& TAE
PAY 27-& 7} ke AT JETh 1 588
9] 7k AElY FFgelata nEs 3 vt Aok
I Tnaba er al(1989)Ys-2} ¥ilol] ofspa el A
%ol =4he] FFEL HP oY ethylene gase A
o] HA] kvl Bag Frt.

ko] F groupd] TEEE SFPYHEL S 5
g T dAF 252 21°C) FEZ FAHF &3
3l WS o8t B A Qo] dF T
IEEE 3L AAE A RS S48 ARy
FoF eIt 18 BE ¢e] F groupEth <]
A71¢} FAPE e AdAQ] 24 2 =Xz219] V)
20N TFETE vlwata o] AAle] S
e &5 ¥ 47 . B A¥AME Fig.
39} Fig. 40 Jehd dalo)] ojspa spdel 827
e TFEETF FUL 4E714 TS A
olx)E A4S Bl Sawanobori and Shimura
(1990)0] B9} IX|E 3l QUtk SEAIRE 1995
el ol S @A A3aAlet 55
7lell 2 o] FAAg 2uNbr|e} IR S By
HA=Z E=34t) o3t EFEE Eo} Sawanobori
and Shimura(1990)°] &%t vl7} e AE)Y] F3F
= g Aoz Azte] "k 1 Yl Fel shiel
3 ARG ) Qe 7129 WilE vws) Byt



Han: Change of Diurnal Respiration and Transpiration Rate of Fruits in Kiwifruit during Fruit Growth 157

10004 a5
1600 a0+
1400t 4+ 35+

1200 b 301

100011004 254
800+ 804 204
600¢ a0+ 15T
4004 404 104
2001 204+ 5 ¢

PR S
L

Temperature (T)
Relative Humidity (%)
Radiation (gmol m2 51

6 12180 6 12180 6 1218 0 6 12180 6 1218 0 6 12180 6 1218 0 6 121%

19 20 21

22 23 24 25

SEPTEMBER

Fig. 5. Weather conditions measured at an interval of 10 seconds during 19-25 September 1995. Solar radiation, air
temperature, and relative humidity are represented by black, grey, and whitish grey, respectively.
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