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B AL kiwifruit Qe ARBE 47 I & 7ML 2SI 45287 ovlA BHE
stk Kiwifruit e E93 £399 ¥F/EIHLS A ¢82 9&9-“1 Eds Fd9 484
83 W3S 2o Fo. Fv/Fm. Fo. Fv/Fm'. qP. aN& 5% F#&M 54 Rez AU °e
kiwifruit ©ge) B gduie] 4248 olnja) EMo2E &AT + 9\15\’1“5‘[‘“. EH9 Fost Fm9 ol
njzls 2339 ojnxg} SR BALY BaeH 58 F Fvimd olvixe ¥ T3 ¥4
o4 oA d2u § 299 Fy/Fm &2 4802 Sdagch o2 Fde A 338 3ol
oA 2739 2 olnAE wgddcn & 4 lon U dA Fhy FELE Fristed
8¢ ¢ AUs Aog wodHd

=90 - Kiwifruit (Actinidia delisiosa var. ‘Heyward). §348% olvA. 45233 W

o PHSFE EY2 YT BHg FozH ¥

ME Ale 888 $82 vebd & Aok (Govindjee.
1995). 2 A2 A Fo) ~EHA Flof 3Ug of ¥ol
Fd 2HolA BEsts dE4¥EL 1 2379 #3HFv) E= Fv/Fme Tae 4o 2EH Lo
285 velEs AN5E AFPT (Govindjee. os £45HA922 vells AE7 "Ark (Chakr
1995). BAdse o4y 2L ol W xF and Jensen. 1999).
sollA F22EF HdAHY A7IE FHROE doife] FFRM7IES 54 AEXY 5 ¢
W bssith 424289 FHEH BENE 227 24 jade] 2o AExHogRy J2AYIS
A2 (Lang et al. 199%6). gotg 9 oA (Gilmore 22517 sl MRHAo) HEL FFo] P2
and Govindjee. 1999). ¥2 +¥& E&4 (Osmond vz AERAME Z2Fo] 7hEdd £ EH
et al. 1999). BA7FS ZY (Bowyer et al. 1998) 229 QA BaHs FUY A5HHAMNT
= o 7tx 2EH 2 9FF BFADE A z3o] 7h5sict ARl Entgel 3 ujxde #
sd AR F Ak Ad 204 ¢ GEP ¥R gy GEA7F AoiH FHd Fie gELE
BAN719) e Yol AE4EF UEo] 4E. g BAslmgd Udd MAPELE 98 T A
27 2813 G 79 BRES5E FFsted AHg o gy, 42483y 332 AYd FRe 2
so] gob 83 238 Ed2 ¢ FREEE 97t Nated f88A ALgE F dew (Ciscato et
ste 7les Fol FLS 740] Fo. Fm. Ft & 8% al. 2001). @E48F3 A5 g ololAgse 7ed
W] JdFQd A7 ge Aol ol 374 7y gde FFHES WET o9 7t BN
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Kiwifruit> 53 4272 R34 2154 opd

Y A2 FEA=AN AZHe] B AdHoz GEAHY ZM Y HTO|O|K| A
M Qe AEgolnh fuetels 19749 W HEoPE T4 FFo|uA = FluorCam 700MF
AH=RRE EYHO) AFEE ¥3IF 8o A (PSI. Czech Republic)Z o] &sle ZAsldch ¢
oA ez HulEn 3 YiIe Z7lsin £33 342 Users Guide® quenching analysis

A FAolch a#Y. kiwifruit B £ ¥

ARzAold A7 Sol BN Hgol 4
A3, AT 3 FY9 2w ANE A3} So|
FAHR A B AP o) 53E 3

8% GEVHIA BAMel Qg kiwifruit FY ¢
HAYRE Feed &t kiwifruit 39
o] ot FFELEL 2 dZ28FG oln)
AS #8212 8871548 HESAY

ME Wy

M=

2 Aol AMRR kiwifruit (Actinidia delisiosa var.
‘Heyward) #d& 2717 gdstar A4e 4e9
AeP A AFAM FRIEA ALgsIET Kiwifruit
g gz FAdHom FEslo FAlstgon,

T w—

o] map fEstAch 1587 FFSA1R kiwifruit
HYdel YW T gohdel AwlA 3@ (1500
umole/mi/sec) & HlF3l actinic light (100 pmole/
m’/sec) atollA thA| E3iPg ¥ A2 33
£2og HFold FFIME AEEU} 22
. 918 Ed=E Fo. Fm. Fv/Fm ik ¥
A+LEE A2 A (Table 1). 4S2%83 oln]
Ae A A4 TaF (1500 pmo]e/nf/sec)° 23l
¥ 1.000ms 9} 3.960msol M WEEHe= 3L CCD 7
gz ¥xdstd 27k Foot Fme dFolmzz
YEeEh e o2 2E Fv/FmY ¥FolvjAE 2
Zsle] AT

[s]
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E)ﬂ _‘=”_A4

[=3 —
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SPSS program (SPSS Inc.. Release 7.5. 1996)
AR o 5% 3o fo4d AL sac

Table 1. Short descriptions of chl fluorescence {CF) parameters used in the text

Abbreviation

Description

Fo Minimum CF in dark-adapted tissue

Fm Maximum CF in dark-adapted tissue

Fv Variable CF in dark-adapted tissue
Fm/Fo Indicator of the physiological state of the photosynthetic apparatus in dark-adapted tissue
Fv/Fm Photochemical efficiency of PSI in dark-adapted tissue

Fo Minimum CF in light-adapted tissue

Fm' Maximum CF in light-adapted tissue

Fv’ Variable CF in light-adapted tissue
Fm'/Fo Indicator of the physiological state of the photosynthetic apparatus in light-adapted tissue
Fv/Fm' Photochemical efficiency of PSIl in light-adapted tissue

Fp Fluorescence intensity at the P level in Kautsky nomenclature

Ft Fluorescence intensity at the steady-state T level in Kautsky nomenclature

RId Relative fluorescence density at the steady-state level

qP Photochemical quenching

aN non-photochemical quenching. (Fv-Fv')/Fv

NPQ non-photochemical quenching. (Fm/Fm’-1)
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Merdt Barl ded 4S54 F ojuja] Yo 1
% 37k ® 5 Aok (DeEll and Toivonen. 2003).
Mg kiwifruit Fdo 8 548 AHBA,

B

ERE #249 2 €42 €3 ‘2.12‘4. W=
AAHoz $#e =xde2 Ho 3, 3
3, 39, A FEE ¢ ":} (Fig. 1A). ©
He gude] Fgo AW xMo] A 7v
g gMojn Ui 4 AY Fan AL Fa
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B WHE sz ¥tk A= 4E3A de
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F3le A52889 A HE AMsAT
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Fig. 1. The photographs (A} and chl fluorescence kinetics (B) of the cross-section and surface of a fruit. a.

mesocarp: b. endacarp:

c. placenta: d. surface. The thin arrows indicate the positions of saturating

flashes and the open arrows indicate the position of continuous actinic light on and off.

Fv/Fm

Fig. 2. The photographs (A) and chl fluorescence images (B) of the surface and cross-section of a fruit.
The chl fluorescence images are shown in false colours where blue represents the weakest and red

the highest fluorescence signals.
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A&t (Table 2). 2 3}, kiwifruit $99)
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et. al. 2000) Bo°] Uk aFU o5& P& #
A EHe J2LFFL EAMse wyolgln @
F Qlck dine] 2 AFdM:s EHY gE4Y¥F
€ FFdERA 27t A8z e FHI9
AANPEE 4& F AU WA G =4
A 249 AT ETS 3E AT 539 Ay
£ 9O #d) 4EHL ARz Bors
ol F2 AAZ ALY F g Ao ¥t

Table 2. Comparison of the chl fluorescence parameters values between the surface and cross-section of fruits

chl fluorescence Fruit surface Cross-section
parameter Mesocarp Endocarp Placenta

Fo 9.6° 9.1 157.0° 161.2°

Fm 690.8° 959.7 215.0° 2119

Fv 600.1° 861.6° 118.0° 50.7*
Fm/Fo 7 103 19 1.9
Fv/Fm 0.87° 0.90° 0.23° -0.33°
Fo' 119.1° 133.2° 153.8° 161.3°
Fm' 659.4° 865.6° 245.9° 180.7*
Fv 540.3° 732.4° 92.1° 19.4'
Fm'/Fo’ 5.56° 7.15° 1.74 172
Fv'/Fm’ 0.82° 0.84° 0.16° -0.58"
Fp 326.2° 644.0° 176.7° 184.2°

Ft 273.7° 488.7° 137.5° 1429°
Rfd 0.20° 0.40™ 0.31* 0.45°
qP 0.72° 0.51* -0.84° 1.36°
aN 0.10° 0.14* 0.72° .22
NPQ 0.05° 0.11° 0.12° 0.19°

Means within a row followed by the same letter are not significantly different at 5% level by Duncan's

multiple-range test.
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