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Preliminary Study on Firmness and Related Physiological Indices of Three
Early-ripening Apple Cultivar During Late Development of the Fruit
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Abstract: In order to study the mechanism of softening in early-ripening apple cultivars, the fruit
hardness, activities of amylase, cell wall hydrolysis enzymes and ethylene production were compared
among three early-ripening apple cultivars. The results indicated that: (O The fruit hardness of the three
cultivars decreased during fruit development, however, in 75 days after blooming date the declining ranges
were different in the three cultivars. The declining range of ‘Liaofu’ was 35% while that of ‘Taishan
Zaoxia’ and ‘Jizaohong’ were 50% and 53%, respectively; @Activity of PE and amylase of the three
cultivars showed little differences. The activities of PG and Cx in ‘Taishan Zaoxia’ and ‘Jizaohong’ were
significantly higher than that of ‘Liaofu’, and the activities of PG and Cx in the three cultivars were
negatively correlated with fruit hardness; (3 Ethylene production was positively correlated with the

activity of PG and Cx during fruit development.

Wi H#A: 2010 - 10 - 23; fEE A 2010 - 12 - 06
EEWBE: WK 8637 IKIEAIIH (2006AA100108); 14 Al R TFIH
* {5154 Author for correspondence (E-mail: chenxs@sdau.edu.cn; Tel: 0538-8249338)



134 Z ¥ R 38 %%

Key words: apple; early-ripening cultivar; fruit firmness; physiological index

oA A R A PR — K, RS AR s S S A, H AR G B R T
Fefl (65%) %y, R ZGEFIEEIWAL R, 2009), 3= 5 AR A (1 205 Aok 2 47 78
ARV TR FE . R VR EAN L o EEXT BRI, [N 22 LR ) TR T R R FRE5T,
RS TEERRE, SEER T R, AT & ZRILEER SR B R
AR A GEER 58, 20090 Horbril Z Al R 27 P SR~ 58 0 58 AR A 1 rh o & Rk )
MBSO Rl AR R, BAT EGRE AMISE R LSRR N, B 2 AR T MR R
8, HEREATH IR T A Db SO ARG R b CEMgIE 55, 2007a, 2007b; BRERR 5%,
2008), HIZMKIRAFAE RSP oy AR 4R IX — RS IR AL PR ), Sem 30k R . DRI, SRAIEITR
R AR AHLEE, T — 20 Ak st fe Bl ix— R A E R L.

KL RLRE B RE, 2 RAOCHE ) 1 . (ISR, #2513 (Ben et
al., 1993). #k (Brummell et al., 2004). BRMERk (EDits 55, 1994) SEAS[R) R S SR A IR O
BAFAE 22 5. AESFRTTI, HEEJGAE (1991 #FTRIL, ZHPFILMERE (PG 233 ‘§17
RIS B R AP AR AL OGRS, SR (20060 NWIWACKHYE ‘w7 SERRESORFEMNE, B
FREERG (PE) WSSl RE ARl R B4R, BE g iefrfe il 22 5, (HA R — DRk, FRsER
Sy R I Y SR G NG E AL IR VNN = B NS

BRI, ABFFTH Bl AR R AR RLBCE R RO A, BT T R S R T AR R A A
JAHRBRETEARA, B A TR R SRS SR TORE, 1k b 230 0 R A 1) 1 42 B8 A
fiilho

1 ARSI

PRI T 2008—2009 AT Ll AR ANV K 2=V EW) A4 27 1B 5K o A0S =8 Sl ZR A T i vt L 2R L
W ORI T, DL OCRINEEE o g 5 OO 3 A ERSER SRR, W6 ~
SAEAE, WHAER, AKEGRIER.

TG R Vb, MRS, STHB A BT 3 AN R R SSR BN 75 d A, g
BIFAESE 30 d FFanfE 10 d BUFE 1R, F8)5 60 d FFURHE S d BURE 1 IR, EHAAE)G 80 d JSL5e 4 it
FERAE SR I BEN R LA KR & — SO SRS 10 AN TS IR bR e » BTG Wse g5 B 300h 3
N =RIR L[

RSH R GY-3 28 S SIhe 5 11 5 o

ZRPINEREIRN (PG MATYERM (Cx) FEPENE Z eI (1996) J5ikiidT, FIRHNH
filf (PE) 3EHENEZS M Zhou %5 (2000) [WJ7VERHT, JEMBEETENE 2 (R = SE i H R R
FERN5EY CEZEEE, 2002) HHiJ7ikit4T,

5 ANFERBCESE AT M I ZE M BB A28 N, 25 C 5% 2 h Ja FVE ST S B AR HEA T 205 2 )
o ZHEINE B GC-9A BV, i nL-h' - g'FW, @iligft: [EE A GDX-502, #;
SN I Hp 338 40 mL - min™', Z0KHA S PRI, 70 BSARREE 70 °C, A= AR I Z8ESE 120 °C.
SARKESIERER 1 mL, EE 3 RBCERIE.

B3NSR PR SRR, SRR S & 0 M BE B . SR B S M AT AR DS T, A3
FURHNAHOC R EL, RTINS



1 3] KBRS SR 3 ARG PR SORCTY i IR RE A AR SR ZE B AR AU B 9T 135

2 HiR 50

21 BAERSMHRILABEIEFHEETL

3 AN EL SR L A R S R R A O R B T A EE e g R L 1. B 1 RTRUE L, 3 AN A
(1) ST P LAY BN B A, H S AR R] R B R R s R IR AR R e e, o AR
AP AL )G 50 d BIHE)E 75 d, BEPEE N FRATEE N 35%, M1 CRIEERT R R R RRIEEE 2
g 50%F1 53%, b B bR RRIEIE RN R R 10d £

127 -&- R BT Jizaohong
- ZZ(I 568 Taishan Zaoxia
10 -A- JIAR Liaofu
§g 8¢
<z
™~ .=
R 6
)
4 L
2

50 55 6‘0 6‘5 76 7‘5 86
16)J5 K%L/ d Days after booming
Bl ERINPRGHERTEEHEMBEEL

Fig. 1 Changes in firmness of three early-ripening apple cultivars during ripening period
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Fig. 3 Changes in ethylene production of three early-ripening apple cultivars during ripening period
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Table1 The correlation coefficient of ethylene production, related enzymes activity and firmness of three early-riping apple

ZR IR Taishan Zaoxia 4L Jizaohong JLAK Liaofu
T H Item T LI fill BF LI JHOH 5 fili g LR RO 2
Firmness  Ethylene production Firmness Ethylene production Firmness Ethylene production
fifiJ$ Firmness - -0.9085" - -0.6645" - -0.8008"
PG WGPk PG activity -0.9694"  0.9513" -0.9707" 0.9090" -0.9913" 0.7374°
PE 51k PE activity -0.1758 0.0558 -0.2941 0.2098 -0.2795 0.1099
Cx W% L Cx activity -0.9642"  0.8072" - 09135 0.7799" -0.9892" 0.8216™
VENM IS T Amlase activity - 0.2168 0.1842 -0.0234 0.1577 -0.0386 0.1280

TE: % R S%IIZER WFE K L0R 1% R E K

Note: * means the significant level of 5% and ** means the significant level of 1%.
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