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Abstract: In order to investigate the softening mechanism of putharvest fruits of Diospyros germplasm, Diospyros oleifera,
cultivated persimmon and the main cultivar ‘ Gongcheng persimmon’ in Guangxi were used as experimental materials to an-
alyze the changes of titratable acid content, soluble sugar content, firmness, ethylene biosynthesis, total chromatism,
soluble tannin content, pectin content and cell wall degrading enzyme activities in postharvest storage of artificially dehydra-
ted ethephon. The results were as follows: (1) Compared with ‘ Gongcheng persimmon’ , the Diospyros oleifera had high ti-
tratable acid content, low soluble sugar content, slow color change and easy softening of fruits. Among them, YS-4 was the
most resistant to storage. After ethephon treatment, the firmness decreased to 1.620 N on the 4th day, and the soluble tannin
content decreased to 2.398 mg + g on the 6th day. The pectin content decreased the most slowly during the whole storage
period. The soluble pectin content value was the lowest at the final phase (0.832%) ; while YS-2 was the most resistant to
storage, the firmness of ethephon treatment was 3.6 times than that of YS-4 on the 8th day, and the firmness at the end of
storage was the highest among all persimmon germplasms. (2) The titratable acid content of ZP-2 was the highest, the solu-
ble sugar content was low, the change of color was the slowest, the decline of original pectin was the least, and the content
of soluble pectin was the highest after the end of storage period of ethephon treatment. On the contrary, ZP-3 fruit color
changed quickly and softened easily, the titratable acid content was the lowest, the soluble sugar content was low, the origi-
nal pectin content was the biggest, and the soluble pectin content was low. (3) Polygalacturonase (PG) and cellulase (Cx)
of ‘Gongcheng persimmon’ were much higher than D. oleifera during the ripening period after fruit softening. The relation-
ship between the softening degree and the cell wall degradation enzyme activity was different among all the persimmon germ-
plasms. B-D-galactosidase (B-D-Gal) and cellulase (Cx) played an important role in the early stage of storage, while poly
galacturonase (PG) played an important role in fruit softening at the early and late stage of storage. The results suggest that
different persimmon germplasms have different enzymes that play major roles in fruit softening progress. In general, com-
pared with ‘ Gongcheng persimmon’ , the storage tolerance of D. oleifera, in which YS-4 was extremely intolerant to storage,
and ZP-2 was extremely tolerant to storage. These results may provide a basis for the study of fruit softening mechanism of
persimmon germplasm materials.

Key words: Diospyros germplasm, deastringency, storage, softening, enzymatic activity
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Table 1  Fruit characters of Diospyros germplasms
. oy N, % -1
ot B SRR B SRR mrs, THRRE
Name Fruit shape Brown spots on fruit surface Browning of flesh Seed number Tag ’< o) 18
YS-2 4 12 x T E2 96.89
Circular None None or less Many
YS-4 e % P EZ 103.73
Circular Many None or less Many
YS-5 I3 JE 11 54 £ T Josig T EZ 99.73
Circular and cones None or less None or less Many
YS-6 [ JE2 1 ) % T =4 103.80
Circular and cones Many None or less Many
ZpP-1 i I 7% G G 7 94.14
A flat square None None None
ZpP-2 e S0 Jc Jc x 102.67
Circular or heart-shaped None None None
VA Tr I s i 1 7 7 162.68
Square or tomato-shaped None None None

1.2 i IG A 18
K ORI B b PR S AL B IR

Fli SRS e IR T LM AW D, 3 Wk 2R 500
mg - L' RIS 5 ming 5 min J5 , £ A
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al. (2018) AUy . AbFRZH 55 X BB 2 43 531) Bl #1136 B
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1.3.4 "TiF 2B ey ml 2 W] R R FH & A AL 4N
T 2 VL (8 = REAF,2007)

1.3.5 T aagml 2 n] i RS R HECH
2 (CHEERRSE,2007)

1.3.6 Tkt Fagm 2 R Folin-Denis 7
JE A PE T (Taira, 1996)

1.3.7 RRBR LS TEmRien £ KHARBE L
0 7% 0 5 D R A 5 AT A v R (R R AR, 2007)
1.3.8 By i b & 2 B & MM 2 TR Y A O
F 325 MR FEALEE (2018) B v, IWAMER AT T
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SETHHEMm
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KRBT YS-5 A SR AR(E, 4 0.440 mg - ¢, W7
WIS R G YS-2 R R 8RB0 7 & i, Ol 21,722
mg - ¢ FRERD YO AR A AT T
PR A 11.946 mg - ¢ HE 1B A1, 4 F)
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HR N 2P-3, 0 7.45 mg - g, ZP-2 SRR, Hirp
ZP-3 MIVEPER T B R N R Z, M 17.99 mg - g,
XU B A A AR BT T e T ARSI M O
I Ah PR R IR AT T ) TR

212 MR ETHEMEESZT TR HE 2. A A5,
JE I () X B2 YS-5.YS-6 Al bE & 2 L
Fhta#, YS-2 . YS-4 256 FTHE TR, A8 H
il #e R B R R R AR A R
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A. Control of Diospyros oleifera and ‘ Gongcheng persimmon’ ; B. Ethephon treatment of D. oleifera and ‘ Gongcheng persimmon’ ; C. Control of

cultivated persimmon and ‘ Gongcheng persimmon’ ; D. Ethephon treatment of the cultivated persimmon and ‘ Gongcheng persimmon’. The

same below.

1 BPAE AT ¢ AR H Al DR n] i BT A AR AL

Fig. 1 Changes of soluble tannin contents in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage
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Fig. 2 Changes of soluble sugar contents in Diospyros germplasms and Gongcheng persimmon during storage
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Fig. 3 Changes of titratable acidity contents in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage
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Fig. 4 Changes of firmness in Diospyros germplasms and ¢ Gongcheng persimmon’ during storage



8 1] PR GESE . N B A BT G S A A ol 5 R S R 4 5 1195

PUTESS 8 KAIEE 10 K, 408 9.94 F1 7.51 pL -
g' «h', MK S BA, ZM AL FRL YS-2 Ak
WG ESE 4 R BLIEE, 53 38 9.76 Fl 3.44
who- gt b YS-4 YS-5 e 8 K H B, 4351
4 12.60.10.36 pL - g - h', YS-6 745 10 KB
WEfE , 1023 pL - ¢' - h', HES5.C A%, 26
i AR BE AN R, AR RIS WA AE SR 12 R
PRUEAE 07 ¢ ASIROA Wi * 56 4 RANE 12 RBP4
WA, FE 5. D AIAN, 28 200 AL B S Y R TR i
A A i A A I (R AN TR, ZP-1 FE R
4 KB A, W15 R 2.94 pL - ¢ - W' B
W8 KRB A AT ZP-2 BRI, 4> K 2.34
F12.00 wL - g« h';ZP-3 H PRI (R A% L) A] 5 ety
R RS 12 K WE(H R 2.56 wL - g - b X
B A 200 B I I G KT R SR B A
A AR A R, 20 R A B 3G K AT 20
N 0 (L A5 SR A oA B S, TR RE il ZP-1, ZP-2
FUE DRI Al * AR B

223 MR ERE E T RS a) A
O LA, mIK6. A TAlL BOEE0~4
d IR 3, SRETE 0~4 d 208 F R IE LA
B o WA 25 AR < A Ik T A 68 2 (E a0 & T
Wb AE O 25.28, HKJE YS-4,YS-5, 4 i Ry
14.77 14.44 . MK 6:B AJ A1, 24 F 4b B4 & £
LE T X R, PIZHTE 8~10 d I FHHa3A I8 TF
G50 6 Rl RIWAM BazEE T M, 0~
8 dARIAM My L ARER, ZEBT
P AE 12~ 14 d FRRIZL BT AT AR 12~
14 d BRI/ N T A8 A . mIEl6.C Al
AL BGERE 0~4d 2R EEBTYE, Z
Ja X IFR B E BT, H zp-3 a2 FAb R,
FNECR I ZP-3 2 {E i, o 18.6, Lk 2 ZP-
2,026 K 15.8, AN M A EEH &AL, N
13.0, HE 6.D B A, 245 B ab B4 8 {6 25 5 T
XHEZH AL AE 8 ~ 12 d LTHER & T %, I
JF € 2 (E A W bR A I R )
ZP-3 (2l i, 25.0, Hik ] ZP-2, (A 24 (H N
20.0,7ZP-1 22 {H K, 0 15.2, 33X 156 BH A 5 52 Fif
BRI AE A | S50 2 B AR ¥, £ 0 ) Ak B RE
R A S

2.2.4 MR FERRIRAFTEANA TR A R R e
THEMARE TR, B 7 A AL A RS
HRTASIRA R, BRI E & T A8 A A,
T 1A 235 PR S D AR I i R RR IR YS-2 KR
2.47% U YS-4, 0 1.84% , * F&IW AR e/,
0.14%, MK 7.8 Al0, LML EEZ YS-2 R K
2.81%, YS-4 [ UE K 2.54% , < Z& W i AL R B
1.03% ., VB il DRI e T AR A
FEAL S s 0 SR B R RIS R, IR 7. C
FLHT, AR G B i R R B R R K < AR
ARG W5 8 KRG i e & i 5t 3 T PR
T R W ZP-3 J S e B i R I B K, BRI A
1.12% ,7P-2 [ /N W@k 0.54%, HIE 7.D Al
W20t ORI A PR S AN R SEAEIY 8K 0~ 4 d Py 2R
U R R, VR I ZP-3 R o R R
=K, FRE 1.37% 002 A M R 1.05%,
ZP-2 BEWE B/ N N 0.79% , 1 B £ 4 A1) b # ] 4 1F
il R SIS I D R R v R R

225 MR ETHEMBRKAZTH T FELNH
WIE TR S 2 BT, 8. A Al
AIAEVER G TR B, YS-2 Sk, R 0.57% , Hivk
B YS-4,0 0.41%, “ F&3% A /N, N 0.09%
M & 8. B ] J, £ A b BE 21 7 s T X RR A,
TR A 20 A A BRA p YS-2 ] i R A
Hermr, M 1.00% , bR BE R 0.68% , < A% 3 H Al
AR, N 0.70% , THiE M 0.34%, MK 8:C Al
ALWTGECOR W ZP2 AT ME R R S E R, N
0.66% , Fe¥k J&: ZP-1,0 0.57% , * 7% 3% A #i* &/
$0.44%, HIE 8. D A, & LIRAALH)E 0~4 d
il SR ST I SR B R T AR KR
TSI A AT AR A i T (BT ZP-1
N ZP-2 S A K, WA Z2P-2 A] s v R e
iR, N 0.62% ;7P-3 T, N 0.53%, X i
YA 0 I Ak B A BE AR 2 T SR Y
T Ak 3 AR PR TSR RS ) AT R AR R Y
Ak,

2.3 P i Ak 3B X BF 4 A F 5T SR S 4 B B PR R ER R
4 B9 5 i

2.3.1 MR % PCEE®RS TN PG Cx,B-D-Gal
=B R S AR A B i R 2 O E AR



1196 OO0 M W 40 4

— Y52 Ys-4 Y$-5 ——e—YS-6 --—a-- ‘FEHA
14.0 A LSD. o =2 037 14.0 B ‘Gongcheng persimmon’
0.05 —4-
12.0 } 12.0 F LSDO 05:2. 393
10.0 | .0
80 f .0
< 60 | 0
w40 f 0
" = 20 f 0
® o 00 .0 ===
a 0 4 6 8 10 12 14
§ —&o ‘ =3
3= e A
Re § 3.5 -~ 3.5 b ‘Gongcheng persimmon’
N2 g | ¢ £5D0.0520. 032 30t X LSD g 5 =0. 599
(]
i% 2.5 2.5
>
£ 20 | 20|
1.5 1.5 F
1.0 1.0 }
0.5 0.5
0.0 0.0

0 4 8 12 16
M5 K# Storage days (d)

Bl 5 MFAEAABS © AR OR A R 20 A A e ) A A

Fig. 5 Changes of ethylene biosynthesis in Diospyros germplasms and ¢ Gongcheng persimmon’ during storage

Ys-2 - YS—4 Ys-5 Y$=6  ---e-- ‘FEHA
40.0 ¢ 40.0 ‘Gongcheng persimmon’
A LSD ¢. 05 =7. 381 B

35.0 | 35.0 LSD o5 =10.21 2

30.0 | 30.0 F /,'

25.0 25.0 R

20.0 20.0 B
o 15.0 15.0
2 100 10.0
% 5.0 5.0
5 oo 0.0
S 0 4 6 8 10 12 14
S
° ZP-3 -==a-- ‘S A
% 30.0 30.0 ‘Gongcheng persimmon’

D

= =
W 25.0 f 95 LSD g.05 =4.568
o
W 200 _ 20.0

15.0 15.0

10.0 10.0

5.0 5.0
0.0 0.0

0 4 8 12 16
M5 K80 Storage days (d)

Bl6 AR AR C 2RI A IR 0 25 9 AR Ak

Fig. 6 Changes of total chromatisms in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage



P ¥ 53 : S 1T 1, =)
8 1] BTGRP A BT ) 7 B A Al o i SR S0 M 14 52 i) 1197
— e Y¥$-2 - YS-4 YS-5 ——Y5-6 —-—o-- ‘FEIEH’
50 r _ ‘Gongcheng persimmon’
A LSD ¢, o5 =0. 940 5.0 B
LSD ¢ 05 =0. 798
4.0 4.0 b
3.0 b 3.0 Ff
2.0 2.0 |
€ 10t 1o}
b
=
[}
% 0.0 0.0 . . . . . .
°© 0 4 6 8 10 12 14 0 4 6 8 10 12 14
c
s zZP-1 ZP-2 ZP-3 --eo-- ‘FHHAK
0 _ _ ‘Gongcheng persimmon’
mE|;H 28 ¢ LSD o, g5 =0. 205 2D D
4 LSD 0.05 =0. 243
20t 2.0}
i
B
1.5 1.5 F
1.0 } 1.0 F
0.5 f 0.5}
0.0 0.0 . . . .
0 4 8 12 16 0 4 8 12 16
Mo K3 Storage days (d)
K7 WPA AP BT  ASIROA A s R A AR b
Fig. 7 Changes of pectin contents in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage
— e Y$2 —=YS-4 YS-5 YS=6 --=-- ‘FEHAR
1.2 - 1.2 ‘Gongcheng persimmon’
A LSD .05 =0. 192 B LSD ¢ 05 =0. 284
1.0 + 1.0
~ 0.8 | 0.8 F
£ 06} 0.6
8
=
8 0.4t 0.4}
£
5 0.2t 0.2 |
(5]
o
2 0.0 . . . . . . 0.0 . . . : : :
E 0 4 6 8 10 12 14 0 4 6 8 10 12 14
A3 -1 —a— 7P-2 IP-3 - —o-- ‘S A
ll%l;lltHl 0.8 o LSD 4 05 =0. 045 0.8 ¢ b Gongcheng persimmon
S 0.7 0.7 ¢ LSD o, 05 =0. 089
iﬁ 0.6 0.6 F
8 oos5t 0.5
=4
0.4 0.4 +
0.3 0.3 ¢
0.2 0.2
0.1 | 0.1 F
0.0 L ! ! ! ) 0.0
0 4 8 12 16 0 4 8 12 16

M5 K8 Storage days (d)

B8 P AR A R 2RI Al R A R AR

Fig. 8 Changes of soluble pectin contents in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage



1198 OO0 M W

40 %

o BE9 A ATH, IS A PG BEIE P46 2 5
T ARIRA R B B AR TR
fili BAA S TR ISR A TS 8 KNG
PR B e K1H (24.67 mg - h' - g'l)o Ch A
YS-5 BTGP A, YS-4 7E5S 6 KA 12 K G PE
WE, M 9B I, AL FEA R YS-2 Ab, Rk
TR TR, CIEFIAE AL PG B M 0 B IR
INFXF IR A, F AR AR 4 KBTS TR s B B KAl
(26.22 mg - h' - ¢") | ZJ5— H R FF R BTG Pk
YS-4 FEW 0~ 10 d A Ta] Bl % 1 /0 AR
PR — A, I 9.C T, iSRS PG il
B B E TR A G W 8 K T
PR AR, ZP-1 A1 ZP-2 BTG PETESE 4 K BLEE
— NEME (43 9)°h 14.50 12.50 mg - b - g') , &
Je B R R BT, BRI 16 KRG M TR
BARMH (15.60.12.81 mg - h' - g") ,ZP-3 A& (Y
HEAESS 4 K (16.29 mg - h' - g'l) A PE N [k
RYIEfE I B AESE 12 K (16.74 mg - h' - ¢g') .
B 9. D AT, £ F A PH G 15 P 5 00 BR 2 A
[\, AL FEHEIR T ZP-1 . ZP-3 F1“ F& 3% H A B 05 Pk
e P S B o T TS PR D (R L AR H A
PG BTGP GR 288 T WAl e s WA DR e e
(RIS PE, YS-2 B 5 PG A Ik 5 3 i o6
KR, ZP-2 W S R EE A E R R (R
2), Ui PG EEXT YS-2 Fil ZP-2 HAT JEHE/EH

2.3.2 MR Cx BEERA T/ HIE 10 A A%,
AN A Cx BTG PR AR TR A R
R TR, 1£0~4d, 38 H R Cx BT Tk
T E T 9.33 mg + h' - g #E 10~12 d, Cx 7if
PE T R B A ARE, SRS BT, R B YS-6 i
TN Z B IE N 6.70 mg - h' - ¢! HKE
YS-4, [#0E M 5.50 mg - h' - ¢, I 10.B AT,
LRI Ab BB A SN I A BRI X A8 IR A
fili* FEATC R, S I Al TS PEAE S 4 Rl
BT, Z 05— B R A S M, YS-4 7R AR
12 K H PRS0 (B K 14.92 mg - b - g7
HH & 10 C AT AT, A R Al 2R 52 Cx 75 P 722 4k i 3
ANIE], ZP-1 [ BRAESE 12 K, ZP-2 Fl“ A8 Ik
F Al il PR DA AR Sy 0 AR SR 4 RFNEE 16 K,
ZP-3 [l PRV R AESE 8 K, W&l 10.D I

A1, 2 ) A B A RS Cx Tl T M B T R
SIS A B AR HEAE T Bl B HOAROE ZP-3,
XF ZP-2 it i P T i i AR g N B

XFHEZH YS-2, YS-4 F1 YS-6 f6E 5 Cx f TG
PER B EVEEAM G, 246 FI b2 < A8 A A ° A
Y Cx B s PR B F A, M 5 Cx
TP P R ARG (3R 2) , UL & 4 ) Ak 2
REHETER Cx Bl X Al iy P8 ¥ 4 . AN [A] © e R AR 45
Al * Cox il 3% 14 0 L HE S ERE () A [R) , 2 0 ) Ak 34 g
PE Cx BTEPEVEME . 206 FI A BEAE A S0l ¢
fili* Cx W PR B
2.3.3 AR 5% B-D-Gal B & ey T4 WK 11:A
B, W3 1) SR 52 B-D-Gal BETE P8R 52 | T #4
#YS-5 F YS-4 4 TESE 6 KA 10 KIFIh W
HE T IR 9 0 1 89.03 Al 55.50 mg -
h' e o' N 11 B FroR, £ 0 ) A 33 20 76 1 34 e
KFXF AL, AR A 7E 280 &0 A Ak 31 B
TR TR B EAANTR], YS-5 F YS-6 7E55 4 K
J& B-D-Gal i 1% Mk - FF, YS-2 Fl YS-4 7E55 10
KIG G rEdsE A, X4 YS-4 i 5 B-D-Gal
il % M 2 S TR O, X BR AL YS-2, YS-5 R & 0
FIALHRA] YS-2.YS-4 YR & 5 B-D-Gal 75 1 &
Wl EPEAAESE (K 2) I 11.C Fror, 5 i)
[R5 B-D-Gal [ 16 3R 2 F RS T
ZE o ZP-3 9 B-D-Gal [ 35 ¥ % W, N 22.95
mg - h' - ¢ M ZP-1 H:AK, K 18.06 mg « h' -
g'o W 11D Fis, ZHFIAL AL SE ZP-1 Fn < 4%
WA A AR AN ] B-D-Gal B & M09 1T
MALFRES 8 K5 ZP-2 F1 ZP-3 g 1% 7k 32 2 4 41
VLHH 20 R A H 2 ) ZP-2 A1 ZP-3 IV 1) B-
D-Gal B i, ZP-1 1 ZP-2 (YA i 5 B-D-Gal [iff
R ERACKR(E2),

3otk g AR

3 NI EAEFHRIRULETEAEETS

BT IR R SR R 0 DR R N SR WA I A R S
TS A R T B RS R, ST T
BTN TG RER RS BT R T,



8

4]

1199

30.0

25.0

20.0

- h'FW)
o
o

o
o

SEME PG activity (mg- g '

Ty
'

| PEBAE

#

=
o

Fig. 9

25.0
20.0

15.0

h™

10.0

25.0

20.0

15.0

FUEERGEM Cx activity (mg - g -

10.0

Fig. 10

ORGSR . N TR A BT ) G S A A A o R ST 14 5 i
YS-2 - YS-4 YS-5 Y$-6 =--a-- ‘FBWA
[ _ 30.0 ‘Gongcheng persimmon’
A LSD ¢.¢5 =4. 355 B LSD 4 o0 =4, 753
i __é--"“"~~-~§. 25.0 | IE"“°°----Q,_-—‘Q‘~~~-§~\
& Rt N '," e
r g =~ 2000}
- 15.0 Z\K/;\:——i
) 10.0 |
3 50
* * * * : : : 0.0
0 4 6 8 10 12 14 0 4 6 8 10 12 14
ZP-1 a— 7P-2 ZP-3 --—-- ‘S AR
_ ¢ LSD , o5 =1. 558 25.0 ~ B ‘Gongcheng persimmon’
LSD ¢ o5 =1. 732
r 20.0 -
r 15.0
3 10.0 |
r 5.0 |
0.0
0 4 8 12 16 0 4 8 12 16

M5 K8 Storage days (d)
K9 WFARFR S5 ARSI Al I PGS PR R AR 4

Changes of PG activities in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage

—e— Y52 —a— Y34 YS-5 Y$-6 ----- ‘G A
_ 5 LSDo ps=4. 705 25.0 5 ‘Gongcheng persimmon’
LSDg, 05 =4. 355
L 20.0 } P N LTI
/ % s

L 15.0
L 10.0
L 5.0 }

0.0

0 4 6 8 10 12 14
ZP-3  -e-e-- ‘TR

25.0 ‘Gongcheng persimmon’

b LSDo.0s=1.512
L 20.0 -
L 15.0 L
L 10.0 |
L 50
0.0
0 4 8 12 16 0 4 8 12 16

M5 K# Storage days (d)

B10  BPAAG BRS¢ AR OA Al RO Cx i PR A2 4k

Changes of Cx activities in Diospyros germplasms and ‘ Gongcheng persimmon’ during storage



1200 I 40 &
—e— Y52 Ys-4 Y$-5 Y$-6 ----- AR A
100.0 A LSDo s =7. 068 100.0 r B ‘Gongcheng persimmon’
) ' LSDO>05 =12.804
80.0 80.0
60.0 F 60.0
=
ﬁLI_
"ap L - L
. 900 /ﬂ- LY - Y- #-Y 1a 40.0
‘C
:\%'E 20.0 |+ 20.0
g
2 0.0 0.0
&= o 4 6 8 10 12 14
2
# zP—1 - —— ZP-3  mme-- S AT
z ',é 40.0 c LDy 45=3. 929 40.0 r D ‘Gongcheng persimmon’
- 35.0 /.01 LSDo, 05 =5. 331
? 30.0 f 30.0
T
@ 25.0 25.0 1
20.0 | 20.0
15.0 | 15.0
10.0 | 10.0
5.0 F 5.0
0.0 i . . L 0.0
0 4 8 12 16 0 4 8 12 16
i X% Storage days (d)
BlT1 B AR 5T 5 ¢ ARSI Al E Y] B-D-Gal i 1Y 22 £k
Fig. 11  Changes of B-D-Gal activities in Diospyros germplasms and ¢ Gongcheng persimmon’ during storage

PRSI (B4 2011) . 7RIS ), R
b TR R AR S, AT PR B T O BT R s R
(TRFERESE,2009) , BRILLIAM , 45 G T 5 R AE
A EAE R, AT DL SR S R R AR AIG, SR S T (T
JRM SRR 2017) , ARG, AT R T
SRV A ] Bl R 0 R R R R R S ]
PR T EEN B EEMXCR, OmALIESE
AT WEEEAE 0~4 d AR TR, TR T S
FESS 4 R G FF 16 200 R B i R KAk A T
12~ 16 d B B AT ¥ 1 B 7 R B R G K, DA B 1Y
LS TP NOLT e
32 MREBUSERREETUNXER

SRIE Ry 21 B AN B rp e 2 R ) R, SR S
oAbt A b S R v R U2 U AR, TR AN RE A
fift , e A P EOR S (FA A% ,2000) , 7F 5L
AR, J R DR SR i 08 A7 A, Ja A a)
U2 )2 ) s fit 2 D R 1) T M R 1 B A, AT
Bl T I 5 T A SO 45 (1994) BF 5T 22 B, SR Sz 0 il

SRR A W B OGS R, T R
BEREOMKEKER, ARBFFEA, Wi 20 F kb
AU AT 0~ 4 d JRA RS & = KIEE T, 5
0~4 d fifl B 2080 R X R, I HLETF A i s R 52
T B 5 SR i S A (B IR G AR, S T R
Jie S B R O 6 R, AT ISR 45 8 — B
{H Paull et al. (1996 ) BF 58 A K A& 3R, Jirt SR fie ) 1
T BB AT T SO BT [, YS-2 R AR R
oo, RS W dre DR, (E A R oA e A A1, B UE T
JECR B T B A — S SO S A A A X —
WA
33MBRLBUEAMEREEEETUNXR
FESR IR AL I B b, 40 R % A 5 ke SR S
AR RN (B RE,2016) o SR, A [A] K it
it AN [R) S S v 3 (4R F R [R), L7 SR S S
Al % & O Bt A 2 5 (Huber, 1983) . B & i %5
(2009) Ng et al. (2015) X E % (2018) B 58 IA
K B-D-Gal it FECR AR FEEH K Z — 1l



8 1] PR GESE . N B A BT G S A A ol 5 R S R 4 5 1201

x2 ZHEAREENBHEAMRINEES 6 M EEBRNEXES T
Table 2 Correlation analysis between fruit firmness and six postharvest physiological
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