31 EHE1IH
20124 2 A

ool R

Journal of Huazhong Agricultural University

Vol.31 No.1
Feb. 2012,127~132

O N

EsXEEREREEMNMRTR

wEZ MWE Pk

BB FEBH KW

1A PRI X FRA DA FR, KR 4300705 2. 9 B R A5 5 #M RAR BT AT, #0 4500095
3. AR N g vhoh SR H A R 8] L AL 310033

I 2 L TR AR B R, R SR Y B S R 28

2

FE AR S 2 R AR G (R SR B B R R AR TR R IR TR . AR
%

S5 77 D X R R SR IR D7 T 0 0 S AT 2

B,
XEERE HA; HEWE; X5
FESES S668.4; TS 255.3

P Tk
SCERAR IR ED

¥4 ( Fragaria ananassa Duchesne) J& 3 7%
PR g R a s R R VER NS 2
— IR T E R N R KR R 4
B, R WA B 3 7 v By 2 AL A8 s A0 R P =
e RWUGE 1~2 d BRI REAE BT, 4k, B A T
e AR RIS 0 S W T O R 5 e S BT R A
F18 g B R i ) 00 8 28 1l Ay o) 249 B g 7 K R R
B, 38 UIH BT R — S 0, A (0 1) R B T
TREEHT AR

FH i Jirt L T 2 e 5 | S ) R S M e 3 o R
JE R E RN Z —, BAERICRE RS KA
LR B RORE KRN R BB | R R
o B REE N | BRE 1R A L 20 i) RO ) A A Bot-
rytis cinerea Pers. ex Fr. \JBMEE Rhizopus stoloni-
fer (Ehrenb. ex Fr.) Vuill. .\ 22l ;K JH & Colleto-
trichum acutatum J. H. Simmonds . 3% B % Phyto-
phtora cactorum (Leb. et Cohn) Schroet . 3 il 2 J&
Oidium sp. FFAZ G TE, MAHD AR YRI5 B AR 2R 5L
B IR BB IR B Mucor piriformis .Mucor nucedo .
Rhizopus spp. Cladosporium spp. . Gloeosporium
spp. ~Colletotrichum gloeosporioides (Penz) ,Colle-
totrichum fragariae (Brooks) ., Rhizopus sexualis
(Smith) Call, Colletotrichum spp. . Phomopsis ob-
scurans (Ellis & EverhD %™ T IR EL B 1R Yt
S FECRE AR A AL, SRS

Wi H 7. 2010-12-03
F4TUH . WA E SR BOCH H (092102110038)

R R G IRB, ARSCN LR A kAR R AR A iR AR
SR L A SR ] B SRS L DR R E IS B R T 4R

A XEHRS 1000-2421(2012)01-0127-06

R E A PR DT 8 AR 0 R 5 BERE R Y By
FOR ,— B R AR S5 T8O e BF 50 1) B 2 T 2
— HXSER R A i B A BT B R . AU
Py A AR SR AR A IR AR 55 D THI R AT AF Ok R A
K 5 EL TR B TR B A 5 R A — R R, B AE
R4 JEWE T K R R S RIS %

1 HIEERER

KB4

TRk S R T B R) L 4 RS R R
R 5 2% B AR I X E 8 4 A I e A . IR
T 05T AT LA 43 o ARG IR Ve G L KR R B RN B R I
T AL SRR B B A o o 3 KA D AR R B
ICZ V2 TR B PR T8 0, R B0 . — A B
BRIV IR R 0 °C AR 90% ~95 %,
VKR AR B AR E 0 °C LA UK S LB (0 38 B DX S A5 fif
BB PR R R ) —EE k. KRR
fief A R T A A o AV A 1 IR R iR R A ek
Py AR DB A I 2R R R AR 1Y VK A IR O
—0.8~—1C kS RH —0. 5 CUKIRIAE K
TR TR "R K AT R AT 31 d IR RIF R P 6
T VR R R e K IS I O R R A RO L
FERSE T —40~—35 C F# %, RIGTE—18 CA%
TRV R TR A, T DA IR B B ) I R AR A H YL (H
VR IR R R R R B R A S Y TR, 52

11

BB A PR, ST A S 6. E-mail: yszhen@mail. hzau. edu. cn
HIRER . Zmisk, B, R rm . RS A&, E-mail: penglt]12@mail. hzau. edu. cn



128

o gl K

31 45

W BT o it SO ] B 3 R 180 AR o o AN 3 5 DR A T 5
g,
1.2 EETLIE

5 7 990k Ak B Sl — b 22 4 TR Y 1R i
BOR S HATCHE TCT5 Y T 5 B AR 55 R L, 0 8 32 3
MATHYSGHE . A O FE AR 1Y By DR f 4 BF 5% o, UL B
oAb B A R A B ISR AL B . H AT R E
F18y v T A B 7 i R A AR UK IR IRSE 3
Fhb #7548 T AL PR J5 Hi%F 3 h BEA AKX
PR AR 2T L R AR AR T AN [ IR AR OK
A AL B, R B 42 °C HOK AL HE 15 min i T
42 CHE S AL FE 30 min, 52 H B K2 B4 B Ta] $E
R IE R, ZEVRAE I 7~8 WA F
BEARSE 10, 20 s, AT LL I Sk 400 o] O 5 A0 1) 2R 5 09 46
TR AR FRARR 92 2 T JE 2 45 BORT P i
A A SR ST ] b 3 A ) A
VE B AS A A T 3R Ak B g T B B A L 42 A 4 1
YEJ I TE T 7T LA — 28 5K 3R 1 5 5Tk P AH ¢
FR) Tl i e S TR il o AR A S L R T R A
S50 BT PE S DT A 280 Ml el /0 R S R 2, Ak
e A AT i T4 Ak B AL S AT SO DR AR 7 o B Y O
B — AE 5~15 CH TR IR EEAL #2541 F L Ab #1R
JESRSE R A BEEMK, L5 CAHE 30
min F RS RS A AR o SR KV A5 A e X
HJT B Sweet charlie B &E M Camarosa B 2% 73 5
AR 0 F 4 °C T A AL AR B A RS O I s R A
K SR S YRR s ) AT b AT I 9 A B A R B T IR
fief - 3 IV A 8 R A (B
1.3 iEHRAbIE

ity R ) P BT R S 0 R S B R X
HEAT A B I R 2R A % A i A 3, DA A B
FE R DR T B 7 VR DR oy S £k PR AL B
i 5 2 RAR = A 7 A U A ) ) S R 3 LY
RN 2.5~3.5 kGy™™ . 58 A1 J I 4 4 Ak 3
X HERERAT R4 00 B AR B AR 0. 05~1.5 J/cm”
S8 G i b BT DL Sk 2 M AT 9% B A EL DR 1Y A=
KEFERET 1,00 J/em’ & S TR H A8 A8
AR, AR AL AT AR 5 56 41 4 I Ak 3 41 11
SRS 20 Y 3 fe O P E SR S ) AL 3 R T Ak
LTI A R NN T = S W= g
TP,
14 RIRREE

A P B R A R i 2 T B — J2E X UK 43 AR

PR ELAG 2 37 M 1 5 e, DA T e I A 35 1 R WA T
10 ) SR 8 U 9 A D) 9 D A A A ) A A R R T AR
FrEA RAVER . HRT, H T 5085 L 6 1Y) B b L
FEAE A CEORBIR R KT E AR
F1D) 2 Wl 5 (5 SR B8 4 H SR VIR B |
TR A . A D0 1 T 22 0 W U IS mT D b 5 0k />
BEJERE A C R AT 14 Y5 1.5 %6 58 SR ME Bl b
PLRERE ST .20 C RV 4 d RS0 R & A O R
FLAELR T 552 L TR0 9 18 TT A E — 25 e o 5 R
W 5T B M BE 5 PR K MR R 5 U TR N g B Ak
PG R P S A R B RO S A ]
2 7 O A0 A B S AR 4 B D o 38 A R
L SR X A R VA Ak L AT DL )
BB ERBOR . BOPFEAED Y AE 12678 TR B
USR8 2, T S RN T R AR AR S R RS R
0. 04 Yo 4 il B 31 1 U TSI B S BOR e gL TE
KREEHAE SRR 0. 3% By W5 1R 45t ] LLF%E
IR R B AT s
1.5 HMWMER*E

7 I AT BILAM A L AR R 2 Ak AR A Ry
PR M RE L AT DL 2 P L A ) A0 B Y R A
SRBFREN H 0y, BT TR0 et
A AT 2055 P A B T2 T R R SR R R
KR E Ny 40 kHz, 1A 250 WY #8745 I b 2
“EFVHEEE 9.8 min, AT L 2 R AG IR 524 5 1A
f 2 95 2 o TR B mT LG BRI SC Y 5 B . R R R
3 T 58 A5 1l Sy b B B85 97 8 O vl R 0 HH VB A
BN A (B, LA 100 kV/m i L 3 4b B BT AE 30
min, 5 S R) 4 B RS 4R AR K 5 4. 22 A/m
V18 38 745 T b o R R S I AR R AR RO W
VB S )i o SR s & B G R g, 4 By
AR 5 R TAR IR H e A KA
1) 2 J il 55
2 HEER
21 S

SR BRI BPRAE T G AT AR IR B, R R S
SR JE R R B O e T B . B R B s o R
BERGHEFERENRKRFERS LA AR Ak
e, — A L AL AR EJ A RATERB
J PR B R B T LA R K S B A K BT Ik
KRR AL 38 T U AR A R & 00 B IS8 5 2 1)
PEE . 7E 20 °C F,4.50X 10 "8f 6. 0010 7



Bl

SRR A RERER T R T T

129

mol/L B W A B 48 h, JK 55 B 46 T 58 T %5k 3|
99.5% . AWML KEMM B 4.6 mm T
1 mm, [A) i 96 F J W BE 7t 32 31 25 il Bon R
SRR B H A HEEARKEE N, Nadas 451
S B GL AL BRAA AT DA o S S s S PR L &
iR R AT 3 d Y Camarosa A EMIKRER )G »
FEH R R CE 2 4, ARSI R AL 20 0 . 1 4 R
Ji 2 ARGRF) 75 06, R WY R AR AL B AR R S0 S
Joa 1 S R . (PR, B SEUNS RRE R SE Y B AR
ROR ARG E AT HGE & PR S KA BE 20 C R I
JEL 1) Camarosa . &% >R 5 9 i H BR300 1E
[Fi) B 5 A0 300 AR AU T % R SR o7 e g S
V) P B R I P 5 ek L RS S ) I L R v R R S Y i
i SRR B L PR, SR AU T R R R
R HE— DI,

T P U R 7 R b e L R A 1) IO P i
o Avis ZEUV PR TS M GO R R BB
BT IR R, 45 R W . 10 mg/L 3% P & 4b B K 5
BAFNAR S B 6 b, BT A58 4 90 0 1 461 F A ol & . 20
mg/ LI P ST DL 58 4 400 il K3 85 TR R K B3 T TR 42 A
A K 20 mg/L G Ad B Rl DB 114 AR R
526 h, IR TR 60 %0, 7 i A4 €0 5 F B 13 9%
AHBEWE, HH,0,.CO, N,ONO &S K7
B Ji R fif bt A A SR B . ] 60 ~100 kPa &
O, A% B AE 1] DL 9 SR S P M L A R AR AR S
) (1] L TR 5 1) A 8 L 4 e SR S R e AR AL RE T
PR R 1Y £ FH T R OE RS B R R S Y R
WA B FRE . 783 °CL10%CO, 11 %0, K
BRG] LA G 2 AT O st R el K 0 5 | Ak ) 2R 5
JERE, BFET R AE 4 °C R ] 100 kPa CO, &b B
TR RS 4 h, W N Akihime, Seolhyang Al
Maehyang % i Fl i H1 055 M A SR 9288 B 5 {0 CO,
VAP o A SR ST ) % M SR A T S e vk R IR
X B DR A L RUR R s (> 15 YR LR
SC BT TR R, B R R G K I, Al Jamali
SESIRGE AR 100 kPa B9 N, O A1 3R 585 v i jiig 25
R L K RO SRR A L B EORE R A B Y SR
SR B OEH AACIR A, BRI [R] ) 3 DA
SR R AR T IR [ A R R S B A
AR, 5~10 pL/L #) NO F 2840 Bt vl DL
VR R B [V 4 e A R, K B R SR AR
22 KiHER

IKAG R 2 — Tl 9 U 2R L AT DA SR e SR S AR

BT REh CA  E G7 HBUE  [F B K TR 5
RS YO A % UK AR BEAE PR AR 2 2R S
TS [ F) B 2 R 00 A 1 B AR R [ vk B 1Y
TK A% R A B B A L i AT LA RRR I R S T e 1) £ S
I AR S R 1 IR ) 9 B i e 2 T B A
AT A [ R B (9 245 % . Barbalar %5 R HLR
AR S5 K A7 B2 4b B Selva % %&s , 27 68 41 il 2R 52
0 7 A RV T 1R R G R 3 R A B R
4 2 mmol/L, 4 mmol/L /K4 MR W & i 2R 52 &
= DR A T K A 198 Ak P A, 7 7 T A 3 R ) IR
JEFEHEN
23 HEEHRFREF

K5 AT A B SR GRS W A BT k2
— EERAMFR T —HOEBRM., KA A
S TR TR 4 S T UK W TR T G VO T B G S T O
TSP TR e 55 7 ol Ak 07 FH 108 1 2 - RS TR 70 X A 1Y
Bij JEE DA B S8R . Vi 53 T IR (iprodione) 45 5 5o T4
F} (captan) 48 3 B (thiram) &b 3 55 7555 5B 52, 7] DL
/D SR B O e R 4R R T R I Y
TFAE 9 22 2R WA 18] W8 304 1 75 T ¥ (boscalid) B3 WE Bt
TR s S 92 SRS A 5 81 20 °C R PR, AT LA s 2
Camarosa F545 2 52 6 19 (1) #) B50AR 2 R IR B3 1) K
TR . BRI M (fenhexamid) X 588 K 8506 A — &2
89 B 3 A AEL RS R SR 25 B A 8RR T W T
B (600 ~700 mg/1.) ol % 1 25 J% (cyprodinil) 4%
G 0% B G fludioxonil ¥ i Ak 34 AT LA R IR 5 4 2R
S G S ] £ AR AR A R K G 1 R R A AR A T
BER G RLR IR . oA ORI B AR R S
SRR ST AL BT v (B BE A AT R R R 0 1 o L
R 20 T 700 4 ok 1Y 24500 5k B L BRI TS gt DL R e
TR A5 R R0, A2 B T A T R 0 28 3 4 L Al B 22 4
A Y A A TR BT UL
24 HfttieFabE

230 R L AL PR B AR SR SEAE 4 °C TR R 2R
SR R R I AR T R IROR S HLE R 15 d
J5 s HoA SO 508 i B A 25 AR N R S R K K
B A )T B B I T 68 R, U B R 2 T AT S 4K BT
RERYICI Y L ORAT 50 Y0 £ Ak B RE SRS, W] LU
2 0 T R R0 TR B 2R SR R R R R
U R G T A AT R P e Ak B, 1 2R S B R
Ao L S & B AL 0 3R 5 B SO W B a8 T
F7 o RO BE R Y . REAE R AT 3 d M 100 pL/L
i E TR B 2 DD SR S R L TR 1 d g



130

o gl K

31 45

W BORASEEDT T TR B 2 b T 40 o) AR 2 N K B L
FSE R, 6 mg/L BEREZE 30 min FURRAE,
JE R IR B 56 V0 . iz AL AT DLCKS R T AR FE AR
2 AN B G AR S SR A TR R e /N

3 EMEE

5K 7= WO B (R
B4 A B I R AR ) R A g O B R 2 R A
PREE Y & T m AR . IR 2 RRMY & A 16
PEBCTE A3 S AF 5% K 8K 7 J IR 6 5] i) 22 4 R
2z 2 47 209 Bautista-banos U BFSE R, LT
A T PR B B Sy = 8 I3 14 R B 97 TG 79 % g SR
SR 1T R AR A B A I 2 0 VR R K AR R AR
I 8 790 o A B0 TS Y s RT LA A5k AR R R SR S
TE NP J8 e 2 v 0 65 A2 5, T R 10 507 I 4 B A X
RERBEIRA B EMBIER., HESE YR T 8
Folt R SR A 41 BBV T A R S DR L TR Y 0 A
FH R KB OB O S R E R RS
R 7K B VRN R SR e v B W IR A .
SNEERERRL 65 TR A -CEEE SRR
IELL, 2,3 JmE — -7 AR IR TR £L 22 4L W 1l ik 22 Ik
F Bt CgPep33 % K AR 7= W) % R85 R J5 BB 9 3 H
A AE L AT E 27 HRE %) T ORI AE K AR Y B R
e

L0 K TE T R A i L T A 3R B R A
VEFH o ke b FAE B2 A Tih 28 A BRI R, SR SE
S V) JEF e 5% R WG B I T SR S R R B B LR
FE & WA Y'Y, Hadian %0 76 B 5%
fif VEEACHE INETAR L AROBR 4 BlORS T B R SR S0 B
i AR B A5 SR B, 2 B A IORS THh G R B % I RS A
R B TR F 2 B A R AT R R, Herp 750 pL/L
() PSR T BE 6 A4 ) 3 FhpR AE Sh AR SR 3R 3k L)
AR s 36,2 Y0 AT A 32, 4 06 T 4eT TR A 3 4 A T
Ab PR I BRI, R R S RS RN AR H B AR
FAb2E 255 TBZ AbHL, bAh . B iy Wi B T
e Y KA T B 3 T 2 43 S R O T TR G
B ECTR O LR R AR IR AR
WA A 7, DRI, 7 R LR G b A T A Y R
F Kt 58 A8
32 HEWmNEY

F 1953 AF 5 U 4 1 Al B2 76T TR 6T M AR SR 5
9o i TR EL A B B F LUK S [ N Ab 2 38 % 45 B0 1 B
ARG R SR EIAT T2 T . B R R AR

3.1

S o B UM W) T A B AR Bk B L TR T
RS L FAN SN R N F N A
REFHUFF B I SRR ST [ R A R
B 5 REAT 2805 il DK 8 5 |2 1A J 62 R i it
P ORI AR AR 5 Rl 20 8 B o R K R T
HA YRR — 5 W E 19 7K A7 B R e 2R W AE 5
R L1 TR A 00 BT R, o A [ 365 L T 0 6 U L R
(IR AL AT T 22 51 L ORI RE | oh R i SR
L A 3 AR SN T T K S T LT B BT, 34
SV TG | 27 4 2% Tl R 2 1 D Sf 400 1) B 2 SR I o D
BRI ARG o TR TR R 2 A R 4R e
S B 1 15 5 DO R A R TR R A T A
TS SE HUCAE Wy 0ok e L TR 3 2 B — 5 1 4% ol
HOR AL TSR A K 32 Z PP I Z R R e
AR AR R L I
4 B =

KRR T ] Az )™ 1 g 22 KOt il B4 1
B 25 By i R HE B IR BT IR . B TR
] g A T AL 18 R 0 0 o R g D R % S ) )
H i 5 s (EAF X 3 2R 6 ARG 55 R S8 KR SR U
BT E B2/ L R ARG 2R I TR S 1R 1 BF 52 ™
I T AR o R R R R G DU RCOR S R R R
S LR L5 TR TAR - — S A Xk e i
Z BT T 32 i A AR A I ik e R 14 J 2 A
Jo IR] A5 5 — g 375 S R S P 1 AR A 2R S T Y
fEE AR 25 G+ T P08 A R IR DR S 114 2B 0 B T AR

BN S AT )RR 4 B 2R A L BT YR AE
F% BT 5 1R AL 5 DY 2 TR A BIF 9 0 R i 1R
Yead T LA [a] b B 0T 2 o) 0 4 3 09 4 T BIL AR S oKf
AT I e 3 A AR IR L S 4T B R O 3k

2 % X #

(1] KA W, B AR, s i PR & IR O 50 [0 1. A 7™ it i 2%
F,2006,64(5) :36-39.

(2] A KRR, RERE SR 92K 5 0 T B AR it AR LT ], Al el
FH#,2002,22(2) :64-69.

(3] dH:, X 1A, B 45 vk IR OR S B AR p WF o2 [0 . & W RBH L 2008
(3):237-239.

(4] FrEE, BMEILIrod , 4. BORE R oAb BE K I 580 G BT 52 0t Jig
(1. B4R . 2007,23(1) : 109-113,

[5] VICENTE A R.MARTINEZ G A,CHAVES A R,et al. Effect
of heat treatment on strawberry fruit damage and oxidative

metabolism during storage[ J]. Postharv Biol Technol, 2006,



o501 SRk 5. FRER S HE G T o 131
40:116-122. 74 .250-257.
(6] BREN-, R, T4, 25, Puoah B 5 00 R B 3 s R RSB AE I [23] NADAS A,OLMO M,GARCIA ] M. Growth of Botrytis cine-

(7]

(8]

9]

[10]

[11] #l

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

A ST S (], P R 2457 418, 2010, 32(8) 1 48-52.

HETE NG LA LT B S L A IR B 2R U4 BT R A AR S R A
RO I FELT ] P AR ML R 241 . 2009, 32(4) : 37-42.
WANG K T,CAO S F,JIN P,et al. Effect of hot air treatment
on postharvest mould decay in Chinese bayberry fruit and the
possible mechanisms[ ] 7. Inter ] Food Microbiol ,2010,141:11-
16.

BR M o R 9K R B SR T AL BT R AR SR S R 2
R LT]. A2 23k . 2006, 23(2) :50-53.

FERREIRA M D, BRECHT ] K, SARGENT S A, et al.
Hydrocooling as an alternative to forced-air cooling for main-
taining fresh-market strawberry quality [ J]. Hort Technol,
2006,16:659-666.

B W AR SO R B R AR B R ROCR BT ). B A R
2006,31(5):114-116.

MARQUENIE D,MICHIELS C W,.GEERAERD A H.,et al.
Using survival analysis to investigate the effect of UV-C and
heat treatment on storage rot of strawberry and sweet cherry
[1]. Inter J Food Microbiol,2002,73:187-196.

POMBO M A.DOTTO M C,MARTINEZ G A. UV-C irradia-
tion delays strawberry fruit softening and modifies the expres-
sion of genes involved in cell wall degradation[ ]J]. Postharv Bi-
ol Technol,2009,51:141-148.

MALI S, GROSSMANN M V E. Effects of yam starch films
on storability and quality of fresh strawberries (Fragaria X
ananassa) [J].] Agric Food Chem.,2003,51:7005-7011.
HERNANDEZ-MUNOZ P, ALMENAR E, OCIO M J,et al.
Effect of calcium dips and chitosan coatings on postharvest life
of strawberries ( Fragaria X ananassa) []J]. Postharv Biol
Technol,2006,39:247-253.

VARGAS M, ALBORS A,CHIRALT A,et al. Quality of cold-
stored strawberries as affected by chitosan-oleic acid edible
coatings[ J . Postharv Biol Technol,2006,41:164-171.

FAN Y.XU Y. WANG D F,et al. Effect of alginate coating
combined with yeast antagonist on strawberry (Fragaria X
ananassa) preservation quality [ J]. Postharv Biol Technol,
2009,53:84-90.

BOPRIE T B HE BRSSO R T M E A TR X R A
PR R[], W1 ARk K224 4R . 2010, 36(2) :237-241.
CAO S F,HU Z C,PANG B. Optimization of postharvest ul-
trasonic treatment of strawberry fruit[ J]. Postharv Biol Tech-
nol,2010,55:150-153.

B R L i 4 W L TR R T e PR R A 3 X B AR Y
(10 THR AR B2, 2007 (1) : 175-177.

A RE B PR, SRR R B A R SR B e L) ). & AL T
FK 5K ,2010,31(1) :155-158.

SHARPE D,FAN L H,MCRAE B K, et al. Effects of ozone

LR 5

treatment on Botrytis cinerea and Sclerotinia sclerotiorum in

relation to horticultural product quality[ J]. ] Food Sci, 2009,

[24]

[26]

[27]

[28]

rea and strawberry quality in ozone-enriched atmospheres[J]. ]
Food Sci,2003,68:1798-1802.

KEUTGEN A J.PAWELZIK E. Influence of pre-harvest ozone
exposure on quality of strawberry fruit under simulated retail
conditions[ J]. Postharv Biol Technol,2008,49:10-18.

AVIS T J,MARTINEZ C, TWEDDELL R J. Effect of chlorine
atmospheres on the development of rhizopus rot (Rhizopus
stolonifer) and gray mold (Botrytis cinerea) on stored straw-
berry fruits [J]. Can ] Plant Path,2006,28:526-532.
AYALA-ZAVALA ] F,WANG S Y,WANG C Y.et al. High
oxygen treatment increases antioxidant capacity and posthar-
vest life of strawberry fruit [J]. Food Tech Biotechnol, 2007,
45:166-173.

MATSUMOTO K,HWANG Y S,LEE C H,et al. Changes in
firmness and pectic polysaccharide solubility in three cultivars
of strawberry fruit following short-term exposure to high CO
[J].] Food Qual.2010,33:312-328.

AL-JAMALI,A F,BANI-HANI M T. Improving postharvest
strawberry fruit quality by inhibiting fungal growth with car-
bon dioxide and nitrous oxide at high ambient temperatures

[17. Acta Horticulture,2007,741:P16038.

[29] 2= o, 25 [ 5, RIFR, — S 1k S0 3 28 X A 1 R 2 08 40 M0 1) 52
e [J]. = Al K224k, 2008,23(5) : 719-722.
[30] EFieE, ERP LB, S KGR E S KR Y O RS

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

PR/ LT ). AR el K228 41, 2011, 30(2) : 193-196.
WY, b M, 2w k. R AR B IR AT S A AR LT ], PG AL
Z,2001(1) :8-10.

BABALAR M,ASGHARI M, TALAEIA, et al. Effect of pre-
and postharvest salicylic on ethylene production, fungal decay
acid treatment and overall quality of Selva strawberry fruit[J].
Food Chem,2007,105:449-453.

BLACHARSKI R W,BARTZ J A,XIAO C L,et al. Control of
postharvest Botrytis fruit rot with preharvest fungicide appli-
cations in annual strawberry[ ]J]. Plant Dis,2001,85:596-602.
MO E K,SUNG C K. Phenylethyl alcohol (PEA) application
slows fungal growth and maintains aroma in strawberry[]].
Postharv Biol Technol,2007,45:234-239.

KARABULUT O A, ARSLAN U,KURUOGLU G. Control of
postharvest diseases of organically grown strawberry with pre-
harvest applications of some food additives and postharvest hot
water dips[J]. ] Phytopathol,2006,152:224-228.
AYALA-ZAVALA J F,WANG S Y,WANG C Y.,et al. Meth-
yl jasmonate in conjunction with ethanol treatment increases an-
tioxidant capacity, volatile compounds and postharvest life of straw-
berry fruit[J]. Eur Food Res Technol ,2005,221:731-738.
NARCISO J A.BALDWIN E A,PLOTTO A,et al. Preharvest
peroxyacetic acid sprays slow decay and extend shelf life of
strawberries [J]. Hort Sci,2007,42:617-621.

HASSENBERG K, GEYER M, HERPPICH W B. Effect of



132

e p Al R 2 AR AR 531 %

acetic acid vapour on the natural Microflora and Botrytis cine-
rea of strawberries [J]. Eur J Hort Sci,2010,75:141-146.
AL R — M ORI G A O B A R
TRy LT B A BT S JF & 2003, 24:96-99.
BAUTISTA-BANOS S, GARCIA-DOMINGUEZ E, BARRE-
RA-NECHA L L,et al. Seasonal evaluation of the postharvest
fungicidal activity of powders and extracts of huamuchil
(Pithecellobium dulce) :action against Botrytris cinerea » Peni-
cillium digitatum and Rhizopus stolonifer of strawberry fruit
[1]. Postharv Biol Technol,2003,29:81-92.
L B2 A TR RRE R T T 43 B B R AR ke A A
LT 7 ARA R, 2006 (5) - 85-88.

DL AR L RS PT . AN [ il 288 S X A R B AR ) 5
(10, BR&E5 N T,2006(4) : 13-14,
CAO SF,HU Z C,ZHENG Y H,et al. Effect of post-harvest
treatment with BTH on fruit decay.microbial populations,and
the maintenance of quality in strawberry[ J]. J Hort Sci Bio-
technol,2010,85:185-190.
TZORTZAKIS N G. Maintaining postharvest quality of fresh
produce with volatile compounds[J]. Inn Food Sci Emerg
Technol,2007(8) :111-116.
HADIAN J,.GHASEMNEZHAD M,RANJBAR H,et al. An-
tifungal potency of some essential oils in control of postharvest
decay of strawberry caused by Botrytis cinerea s Rhizopus
stolonifer and Aspergillus niger[]].] Essent Oil Bear Plants,
2008,11:553-562.

[46] WANG C Y.WANG S Y, YIN J J, et al. Enhancing antioxi-

dant,antiproliferation, and free radical scavenging activities in
strawberries with essential oils[J]. ] Agric Food Chem,2007,
55:6527-6532.

FAN Y,XU Y, WANG D F, et al. Effect of alginate coating
combined with yeast antagonist on strawberry (Fragaria X
ananassa) preservation quality [ J]. Postharv Biol Technol,
2009,53:84-90.

ZHANG H Y,MA L C,JIANG S,et al. Enhancement of bio-
control efficacy of Rhodotorula glutinis by salicylic acid a-
gainst gray mold spoilage of strawberries[ J]. Inter ] Food Mi-
crobiol,2010,141:122-125.

DE-GOUVEA A,KUHN O J,MAZARO S M, et al. Control of
leaf and flower diseases and postharvest quality of strawberry
plants treated with Saccharom yces cerevisiae[ J]. Hort Brasil,
2009,27:527-533.

BATTA Y A. Control of postharvest diseases of fruit with an
invert emulsion formulation of Trichoderma harzianum Rifai
[J]. Postharv Biol Technol,2007,43:143-150.

LONG C A, YUAN G. Kloeckera apiculata strain (34-9) to
control Botrytis cinerea during the pre-and postharvest han-
dling of strawberries[]J]. Ann Microbiol,2009,59:77-81.

GE L L,ZHANG H Y.CHEN K P,et al. Effect of chitin on
the antagonistic activity of Rhodotorula glutinis against Bot-
rytis cinerea in strawberries and the possible mechanisms in-

volved[ J]. Food Chem,2010,120:490-495.

Advances in controlling of pathogenic fungi
infections in post-harvest strawberry

YANG Shu-zhen' LIU Li-mei' PENG Li-tao'
ZHOU Hou-cheng® PAN Si-yi' Zhang Li-hua’

1. College of Food Science and Technology s Huazhong
Agricultural University sWuhan 430070,China;
2. Zhengzhou Fruit Research Institute ; Chinese Academy of
Agricultural Sciences s, Zhengzhou 450009 ,China;
3. Hangzhou Wahaha Group Co. ,Ltd. » Hangzhou 310033,China

Abstract Post-harvest strawberries are susceptible to the decay of fruit and deterioration of quality
due to pathogenic fungi infections,a main factor leading to economic losses for both growers and retail-
ers. With the increase of strawberries planting in China, it is urgent to effectively reduce post-harvest
rots of strawberry fruits. In this review,new management developments for controlling fungal diseases in
post-harvest strawberry were summarized in terms of physical,chemical and biological approaches, which
can help to extend the on-shelf time of strawberry fruits.

Key words strawberry; fungal diseases; postharvest; control methods

(AR L G)



