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Abstract

Objectives: The difference in resistance of two mango cultivars to anthracnose and the possible
physiology mechanism involved were studied to provide theoretical references for controlling
postharvest diseases of mango fruit by using the technology of induced disease resistance. Me-
thods: The difference in the resistance between two mango cultivars (“Zill” and “Keitt”) to post-
harvest disease was examined by inoculation or non-inoculation with pathogen Colletotrichum
gloeosporioides, and the defense enzyme activities of phenylalanine ammonia lyase (PAL), perox-
idase (POD), and polyphenol oxidase (PPO) and the contents of hydrogen peroxide (H.0:), total
phenolic compounds and lignin during fruit development and storage were determined. Results:
The results showed that in fruits inoculated with C. gloeosporioides, the lesion size on “Keitt” fruit
was smaller than that on “Zill”; in non-inoculated fruits, the disease index of “Keitt” was lower than
that of “Zill”. This indicated “Keitt” was more disease resistant than “Zill”. Compared with “Zill”,
“Keitt” showed higher enzymatic activities of PAL, POD, and PPO and the accumulation of more
HO0., total phenolic compounds and lignin content in fruits during fruit development and storage.
Conclusions: These results suggest that “Keitt” is more disease resistant than “Zill” to anthracnose
and the defense enzymes and antifungal substance probably play an important role in the resis-
tance of mango fruits to anthracnose infection.

CERAER .

WESIH: S, FOLF, XPrE, 2N, ERE, RiEE, ARV 2 TR SRRSO RIE P £ R A H
A FEEARD]. &AL, 2015, 5(6): 207-216. http://dx.doi.org/10.12677/hjas.2015.56030



http://www.hanspub.org/journal/hjas
http://dx.doi.org/10.12677/hjas.2015.56030
http://dx.doi.org/10.12677/hjas.2015.56030
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

Keywords

Mango, Disease Resistance, Anthracnose, Defense Enzymes, Antifungal Substance

2 ERMIREIX BRI ER L HE
RHETREAY

FEYY, B, Rz, FPE, T R, REE, ke’

U E A ER AR EX EEE RS, W A6

2rf [ s A bR Bt B AV E T 9 i R 8 A T 27 SR R AR B S AR SIS, R T
SMER RN R E R, TR M

Email: ‘gd-qiang@163.com

Weks HEA: 20154E9H9H; s HEH: 2015412 H25H; KA H#: 2015412 H29H

W E

HE: BFR2AERBF RN RER AP ER R EMERER, ARATREESBARBBEER
RIEHERMIRAKIE. vk DHATEREM “HREZI)” A “YUF(Keitt)” itdr, Eid A TEH
MABMHERRERP TN, HE2NRMERREHRENESR, HUE THRNMERRMAERLRE
S FE R T R RSB (PAL) - i L WER (POD)F1£ By S LB (PPO) 2 55 4 135 14 DA F it S Ak
£ (H:02). SBAARFBRSREREAYRSENZI. ER: SEMREFHOTRESE, “YUs” 231
MRRERREENT “HR” TR, XREMBEEHTREE, ‘YU ERORBEREEZNT &
77 TR, RP YU ERRFRERNOPERT “F8” T81; 5 “&R” TRMAN, ERLR
B AR Yl SRR LA B R RN T RAEEE (PAL). T E/LYEE (POD) R £ By & ALEF (PPO)
LR U AT E A (H202). BRMARZRSEXREREYRNESE. 41 “YUe” ERMR
ERFPHERT “HR7 TR, XA YR T R7E TS R RSt B B R B bt R R
EEEEMIER.
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1. 518

T4 (Mangifera indica L.)J& T-IPIERAERIGESE, RS RFIARET LLACHE AR, 25 5) J5 B A A8 4K, il
BRI AN L, RS 3 UM B g5 [ 1] . 2 5AE F [A) AR R R v 25 5 T8 52 0 SR A
PRERAZ G, TR IR G it 72 Hos 55 10 A, 18 O™ EL IR 22 55 4 2%« B Colletotrichum gloeoporioides
1L B BRI 2 T AR 5 T R H R A — AR [2]. BT, ESEBRAR R AL R B R
PEHIEE SRR o B NATTZ T R IS R AL 22 2R R R 1 % In) BN IA B 5 G . AR 25 5% BE DA AR SR R 4T
ZGPESE, NI TR BR A R BRI R AT [3]. PRk, SR B R s B R B R AR, LR ER
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o plEng A6

WS R FITET R O/ E R, BAEEMNAEFE L AR E . B9k, YUk
HFESFHACE S R 2R AN AW EN. B TARSAOPUREAEZR, FHAR RS ST
WA FUR PR PR E R 224 AR 2 —[4]. RIS FBE a1 s RS2 i B S huae /1wl
DASE I3 7 R a5 AR H (5] BRI, RS0 0 B0 PR 22 S T FOAH DG AR BEALA, 0t R i
FHRHARBE T R G RN A EEESE . “CHRREIl)” A YRR (Keitt)” 2 ME SR 5] EE R
AN AT R R, TS E R D A, ETTE DA s A KRR . R XA R PRI
i 22 AE LLRT DA FUARIE 6], BY “HUHRE” PUmtkar T “dat”  (HRRIE T RR SO I A= 441
PN MR G 2. P2 AR, Bifile R e RSLMpui b e B mENER. R NERAER
fiF(PAL). i %ALY (POD) ANl 2 My 4 14 iy (PP O) 55 75 Al i P 1 £ w5 15 7 Rk SR SR S5 0 P 1 3 54t
YIRR[4] [7]. S4h, EME(H0,) BBy FIAR R R EFEY R & =5 PUR MR g B UG, it
93 P 5 1 SR S0k e ol 7 AR [71-[9]. E AT, B AR GEAEAN ) S b IR SR S Hm v R A R —
AT N T R R & IETUE R T R A S B S IPURE T, IR R 1 SR SRS R T
M fa s, BT D BEXFIX BN A S SR S P M 1) 22 5 B FOAH SC A SELAEA TR 72 o BRATT LA R ol
CHERR” R YU IR, SRA N TR BIE B R E SRIEEAR S5 A I T, BT 2 AN R SRS R
WP 2 7 M L S5 HURMEE 28 PAL. POD Al PPO 255 I ATE TEFT Ho0p. M FIA R R 51
A ECR, AR SHERBA T RR G RIE AR K4 .

2. MRS %
2.1. WM 5E

R T 2014 AT P E Bl HFHE B F 80— e R A W R g AT o UM S, KB —
;, 12 A AT R (Mangifera indica L)W “&fk” il “YUEE” % 5 8k, #HTH GRS TR
1655 8 JA(5 H 30 H, MBI Rk E O KI)JFIERAE, & 2 FRAE 1k, JERFE 6 K. B0
Tl gy BILERE A I BEALE SR 30 A, H RWERIE I I SLi0 = . BY R RANL 1~2 cm, RJEIRBUR/ NS,
T R AU R, B R — S RS RIS . RS B Rk e JE i,
10 MTERBS SR, VI G LR ARG VR, T-80°CUKFEH R AfE, frlll. T8 H 8
H 85 Ja — UCRAE (L) )\ ) T RS2 BENL % 2 41, — 41 %% JE 1 (Colletotichum gloeosporioides Penz.)
FERP AL, — AR Bk R A RORIE B B A 7 B B e R s Ak, AiffE, H
PDA (potato dextrose agar)5 72 3L 35 7= B L H &, T 4 CUKFEIRTF . WF 2 A PDA B 7= L 185 77
M 28°CHy F¥%53% 7~10d, WIHRULSE B R B AR L0 ) o AR 7, FVE s ) /il R,
T K EL A T 1 x 108 MEF/mL (B 10 mL. RSP 15, R RS 3
M A AE — RS PIMARIR IR BT FE R RS — N SR L 2 mm) o FERIG SRR B et iy, W
N 10 pL BRI W T2 0. AN MmFEER 10 AN, R 3 K. B AN B R SEH AN E R 0.02
mm T LI R LG R4S, JEE T 22°C £ 1°C. 85%~95% RH [IRFFRMT . EHIME R IEN, MER
SEHEM R IR BT ELAR(mm), AR TR RS TR A ERR AR S0 3 d U R 1R, T-80°CUKAH
hERAE, R

22. ERBERETHE

S EERAE0ITNE, BRIGIERED N5 He 0 %, AKX 1%, WML RIELHR 5%
PAR: 2 9%, RBRmAR 5 R SE AR 6%~10%; 3 2%, B & RSL M 11%~20%; 4 2%, B 2R
KR 20% L L. TR = [SORFEHME x 7 RE) x 100105 F el x SR %).



2.3. TR UHEXEEERNE

PAL 5 PEI g 218 Tian 5[5 775, LA ODaggo /NI BE 1 0.01 18 A —/NEE S P 542 (U); POD &1
MES% Polle %1155, LA ODuy 08I0 0.01 Fomn—ADEEE HAL(U); PPO WETENE &%
Galeazzi Z5[12]/17732, DL ODgeg BE4> 8118 1 0.01 Fon—NEEIE 1 AL (U)o BTG LS DL UIgFW £oR .

2.4, BEHEH,0,). SEBMARESENNZE

I A (H0,) & B (13 52 2 8 Prochazkova 513110 759%, 45 LA pmol/gFW For; S & Bl E
Z: M Pirie Al Mullins [14]/777%, FE & FRRAEFAEML, & RERNE MR ES AR B TREZW
MZE: KRRSEINESE Lee 215|771, 45K L ODg/mgDW £ o

DL EFebrill e EE 3 K.

2.5. BESHT

FH Excel 2003 it 4T £, 1HEARERIFHIE; B DPS v3.01 B b2 & G5 Bl 31T 77
ZHHT(ANOVA), FIH Duncan’s H & M 2 vt 22 57 i 2 3T 07 o

3. BREHh
3.1 TREFRELINRIEERNTNL

H P L) LA, SR G B RIE i 1 RS, 7RG 3~12 d,  “HUF” R IESIImRBEE
B EZNT R T R(P < 0.05). HIE L(b)rTLAE H, X RZER AT RA L, A G Al R,
CYURRT TR BRI R EGRI K 3 d i “EH i TR EREE R, HARNEYEENT CEHe”
TP <0.05). iR, “YURE” PERRESRERIEHR PR T CEHRT TR,
32. ERRIAEMEITIED PAL FEHHTWL

M 2T LR, ERIR BT, “He” 58 PAL 2L NG L2 5 B N iF
fash,  “YUEE” THR PALVEMEER BRTHIIES 8~10 w) Pk ETHa%s, 25 S8 TR, AR
SREFEMALE 18w), “HlRF” TR PALEMEE R T “EHR” R, BEEFEKFP <0.05). M
K 20) T AE H, ERICRJEIEE RS,  “Hat” 8 PAL G 20U LTS R fitass,
odHFIARIE A “YURE” TR PAL S HEAE AT (0~6 d) SURI R BE, SRJ5 ETHE 9 d Ik B — AN EA(H,
BEJG SR P%, BRI 6 d Fl 12d B 5 “Ha” TR REEFHZ R4, HANRYEZE ST “&He” REP<
0.05).

3.3. ERRILZBEMELIES POD BTN

M 3@ T LR H, ERILRESRES, “dEa” R POD ikt 2B TR G SR LA U
%, KETWAes 14 w) POD Wit E:  “IURE” P REK BT HI(TE)/S 8 w~12 w) POD JiF P Sk
T, 16)5 14 win 2208 BT, BiEh 14 wity “&Ha” SREEEERN, HARUHEES
T CEHER” THRP <0.05). M 3(0)ATEAE H, ERSCRERGEEFEF,  “EHRR” R POD AR K
BIARK, T “YURE” 150 POD V& MEAEI AT WI(0~3 d) 2RI Thim, #F 3 d ARG, B R EE, 5
WG T PR, EBASKRE S, “YUE” T3 POD iEMHIEE®m T “Hm” T8 (P <0.05).

3.4. TRESLLEMIETIES PPO FEERHNTL
M 4@ LEH, EREAFLIRES, PR AF RS PPO WML EATEAR 5, #EDI%E
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Figure 1. Changes of the lesion size in mango fruits inoculated with C. gloeosporioides and the dis-

ease index in mango fruits during storage
E 1 ERELERERMER Q@ MICEERERR(D)HEL

80 r —o0— FHRRZill 30 —0— EHZill
—m— Y JFKeitt 25 T« % —m— Y4FKeitt
*

N
n
T

PALVEYE (U/gFW)
PAL activity
~
(e
PALIETE (U/gFW)

NS
S

PAL activity
I

10
6.5
5 -
6.0 1 1 1 1 1 0 1 1 1 1
8 10 12 14 16 18 0 3 6 9 12
16J5 5L (W) Weeks after blossom 75 R % (d) Days of storage
@ (b)

i BERRWANZERIA 5%EE /KT, FHE. Note: Asterisks indicate statistically significant differences between
cultivars at each time-point at the 5% level, the same below.

Figure 2. Changes of PAL activity in mango fruits during development (a) and storage (b)
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Figure 3. Changes of POD activity in mango fruits during development (a) and storage (b)
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Figure 4. Changes of PPO activity in mango fruits during development (a) and storage (b)
[E 4. =RELLE (a)FAN5E (b)iLiZH PPO JEMTL

18 EFHE FREIEY, YT TR R BB PPO R BB BT “H A (P <0.05). M
] A(0)TT AR, ESRSR B ot B, BT SR S PPO S (L S A — 5, AT
RS LSS, (EREIRATII0~3d), “YUE” FH PPOEM B EE T “H&” ™R (P <0.05).
35 EREIABMIEEEDETEAESENTK

M 5()FT LR H, ERR GRS, “HR7 PR RS H0, & B RIS TS ETHY
Rtk T YT TERAEEANE BB H,0, 4B RS TR, FAMEEET “HRR MREP<
0.05). M 5(0)AfLAF H, 7ERIRFICRI A, “Ha” RS H,0, & & L e28 FHE 7
(AR (L Ra 3, T “YURE” 1 5 H,0, & BT AT W1(0~3 d) 2 RITH 5, 76 3 d HATIVEME, [ 5 iRaE 4K,
Wk 9 d 5 XA FIEITE, ERASRERG A, “YUE” 151 H0, SR E ST 5" (P < 0.05).
36 ERRTIABNIETREFEBMSENTNL

M 6(a)FTULE H, (ERScRE R, “HRT TR AmAE Rk FHEEE TR L
THREA, T YU R AT A R A A RS P, FHEANRENBRYESET HR
H(P < 0.05), M 6(0)TTEAFE H, fERSCRERGEE , “Hi” MR ESam s i R 218 T R
Tash, T “ YU =M o i R A, I FLAEI S 1(9~12 d) B2 & T “ 547 1 4L(P < 0.05).
3.7. ERRIABNETETIRKRESENTL

ME 7()FTCLEH, ERSAE LS, “HRT SRR ES BRSNS FRE NEE Lt
(s, T “YUE” MRARE SRS ETHE FRES NEE ETHES, FHEMNRENBRYEEE
F “EHRE” EREP < 0.05). MET0)TAEH, ERRER RS REF, SRESARES & LARE
Wi ETHIOAS GRS, R YU TR A BRI ORI A (0~0 ) R BT R RP <
0.05).
4. g

A [ P SR i b o T IG (O 22 AR A, IR PO M e i e, AR B P (Susceptible,
S), YU4E i R (Resistant, R) [6]. ASiRBGHF I B4Rt 7 HIMUOSE S, SE0L SR, Wbl R B 07
PR, YU EROBREALENT CERT SR, WREHREEOS RS, YT R
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Figure 5. Changes of H,0, content in mango fruits during development (a) and storage (b)
5 ERRILF@ME@O) I EPLEHMETSENEN

157 —0— FHARZll 60 —o— HZill
= —®— YlRFKeitt ~ 55 —®— HlRrKeitt

SE©2 S5
58 $ 8§ 50 « F
2e ° £
i 2 W g 45 |
g 6 du £
5= % S 40 ¢
9 5 m 5
TE st TR 35

0 L L 3.0 L |

8 10 12 14 16 18 0 3 6 9 12
165 B % (W) Weeks after blossom 5% 7% (d) Days of storage
(€G] (b)

Figure 6. Changes of total phenolic content in mango fruits during development (a) and storage (b)
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Figure 7. Changes of lignin content in mango fruits during development (a) and storage (b)
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MM, H AT X A f A R SR 5 o M 22 55 10 AR BRI SR /A, IRNERT T2 SRAN [ S b () 40
PR S FCAH SCAL, R FH B0 P 7 S B AR H 2 b 2 SRR 0 S Rt S R S B A R B HE s A

CUEIFFLR, BiEEF(W PAL. PPO FI POD %5)iiE ML 32 iR 5 HR SR Ja P P I 1 i 35 D) AH ¢ 4]
PAL & 2K N SR g 42 b ) GBI PR A, S 5 A M. MR R BEAKR R EPRMIR, XL
YIRS R B8 TS R B M B ) A 94 [16] [17]. POD M1 PPO EH S 544k, TH RO i B 2 M
RIBERDT, HS SRR G R 4400 RE 3 JE R AR B 2N R A koms, gt S
PURTER BV R[9]. AR, “YURE” TERMPT R EE(PAL. POD A1 PPO)TE R SR & LA
R AR OGO T IR T R R, R IR R R S T R UR YR VIR, B
T P P T v A R 1 i SR SR S R T (B o 1K R S R B S R R SR B S
iR IR TIRIFIME % . HETCEA MR, FIHPURMET KR (SA) K H D fe B4 28w
FA(BTH) A H Y BEFE R 5 15 3 S SE AU I, I EL B0 P 1) 386 580 5 15 5 K o A0 i v 1 T v 2 D0 A
J[9] [10] [18]. BT LI, SA RETWHMEFIK G2, HBAe 25 1 nE ek st PAL. POD AI(GLU)
Mg, 2R RS TR TE[19].

PAL. POD #1 PPO #Z 5 | S5 o I A AR I s 284 BRI R 5 35 IR A= W06 B[ 16] [20]. T2
JR(UTFR IR R, FRAENAERRIR A, SIS AE) 2= AR HUmMLE] i — TR Ry o PR EERR 2 A
S AL RE 5 T AN R B . AR URT A TS5 IR AR A3 R A T A BRI AR08 B N AR B B R (21 S 4k
H.0, TENBURIE 5 TAEDUR RS A HEAEH F, H,0, A Z5HMYRKEK, 125
POD 1 T F 4 i BEY 5 R A AS R IRUSE, T A A A I o DA BEL ok B B (1 3 — 259 2 [8] [16]. H,0,
SRR A BT R A S PR 7] [18], H.0, FIA B 5 RSLPimtE 2 VM5, PUmtksmm R
5 H0, R m[8]. FATRFFLE RN, “HlUe” PTRESLARRE. A HO, & EIEEANRLK
B BORIR S5 80 2 A R DR 4B T 408 25 v - o e " P AR, R IR ey A AR T RIS 5 R H,0,
ARes 5 TR RSP . R RERY, @ ERE SRR R BRI E H0, F R
Fhim, ATRLURCR G RS BURIE, 15T HPUm OB[7] [22] [23]. ERREEE[24]18F 5K W] 0.5 g/l B-&
TR (BABA) AL HE RESE 15 R 5 WO HE A X 75 2% 081 PO 1, AN F5 3 5L PALL PPO. POD 45 [ 7l i
Mdem, MmHEMRRET H0, TRMARERF. XL RMEY, PiHRG(EFEPEEEN G, mHEAN
TR KB R BIE )5 R SR B VIAE G, 1R 5 F S0 B B AR e btk h s B EA . H
BT, R R R SER G PO M S R FL i S AL B R A f fe , TR TP PR RIER =, Mo T
VAR BE T RRPUR PR 5 AL DL R S S PP R N R IE A R — IR A 5T

5. &

CYVRE” PRSI PSR R R, IR HAERSR B A BB BLR G, <L
M PR AR R EE T K PAL. POD 1 PPO 5B #EGTS AT Ho0,. M FIAR BT 48 kA B
YRS R, RPPIEEE RS TR a5 R RS H R AR Je Pt R e S EEAEA .

HEemE
TR HARBIR R4 U1 H (314108); 7 de 2 o 7 M RHIF Bt By 3E AR RBHIFF L 45 7% % 11 %% 4 (SSCRI 200713,
1630062014015); | VHRIEM 7T 5 AR AuH kI H (HERRE 1222020-1).
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