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AR A TEMEHRESPAL. PPOSPODEERITL
kT, AR T, R A I

A RUAO RS2 T 22 B, A48 1 5 5 1) B 2 E R SRR =, P 50210095

T AT A2 )N I 4T R P115708242P1482398 . J4 2L B A1#H082-398 A B & BG4 iXJe A4, I 3HF R RIRE
(5x10°. 5x107Fa5x10°AN-mL™") a4 & A 1 4L 22, B 50 - A7 42 TR ) SR A 9 o JR 1) R F 4 69 405 A IV A B3AY 1 R
5 B R ) R EL R 2 BE(PAL). % B 8B (PPO) A L ALy B (POD)E ey Tk, SRR NS R B RKEA
5x107A>-mL" #F, T oA R 5 Fb- A B 3R Aok B RS S AE SR b a h 09 2 5, A B IR AR B R A 5%10°As - mL!
BHR R AL A5 40 0m . 3FP B #7B2PAL. PPOAPOD L Rt & Ak e it £ A dEH B9, #RNZ SR ER LG, b 0RE
MRt B 23 3, AN B MBS At A0 & T AR R AR, F KR R E MG e AL ) & T ARHIN,

PALA=PPO & AT j& 5 4~5 K& M LA+ bk, S+ e sb A 2)4E, mPODAE ' J& 947 SRARFE M LA 69K &, 309,

¥ 6 RS — AR T VAR Z 30K $Ak R 69 Stk 3 5 Al a4 7 1 AT VA A S HK EAE R T s

RpAE.
=S N SRR SN

EEM R+ RKRZ—, TIEEHEE W,
HEFRFE. &R, £ N M15%. REFK
FE40 = X AEPE AL X, {HUT AF S il o5 R85 1 X 1) 2R
8 5 s ol i A R, seiitisRk i O oA R il INAE
FEREETE A AR, Bt = B R R A 5
1 T A 1) A (SR BH BR 552000

it JTCE A 975 (gummy stem blight) & H Didymella
bryoniae (Auersw.) Rehm 5| 2 1) — i 5 B PE 97 3,
T B A AR TR AR P2 38 B R fe 5, 72K
FH ) 2993 2R A 15 20%~30%, 7 7% 1F Hh K% 1% it I =
=11k 80%, I & 2 R E4 ™ (Keinath%$1995;
WRF5 2 551993). [ A S ST R B 2 ik S R
oAl BN B R A, T2 S EOLPUE R 2 R
ZHLHE(WolukouZ52007), i AN [F) Bt P4 3 (4 (11 3R &
AT REE P, 3 H AT DLy RPiik (et
KEE2015), [K LB E HUIEARXS RE AR S e
m AU A oS R 2 — . (H2, H A SR
SN IR G B RIDRL R T It I AT I b

AR, B A2 2 R DGR AT TR
HHETT, I — LR I A 2R T 2 IR i 2 B (phe-
nylalanine ammonia lyase, PAL). £ W48 L% (poly-
phenol oxidase, PPO)FIid AL ¥ (peroxidase, POD)
AR S ED PR EA E VIR &R
HPODAIPPOSZ LA 4 P 7 11 S i7 ik A 4 10 2 22
RA G, FCW A AR A AT R B 14 SO0 A 4 2 P o
B, A2 ORI R R R RN &
& (MadgeFll Terrence 1991; Mayer 2006; 5K Hk%5

2015); T PALZ )P AU F5 B IR i 15 1) G et
Pl R PR R, A2 5 40 L P A R 2R T A ORI LRI K
(T B AR (E R 22015) . BT A6 T &I 2 A 9
UG 2 A O6 RAE T —Let o1, Ji RS
(2007) %} G N E R 0. AR 5SOD. CATA
PODVE AR X RIATHTFL, R ILPUIH A K1)
SOD. CATYE M35 T 18I A4 Rk 10 HU A4k
PODEYE L T2, 5 AR 555, B K POD
TP BT, TSR, BB AR PODYE YR N
g B AR T B A R . 1 2 S5 2 IR T 5
KA A F, FLLHEEFEQ2012)%5 AN [F ikt IR
SRR R PR FTEERE . ATA MR
R A3F D EE(PPO. PPO. PAL)MIE I 1
AT 58, R B3 Fh BT 1 7 B 5 45 AN R RE P
T, e TR T 4 i v T RO A . 5
B T EQ2013)HF 78 7 BTHAb B AT &6 4 95 975 J5L 1 %
Tt TP & A% 995 KH 9% (I PODATPPOFI i, 45 51
F W PODFIPPORE I 14 5 TG & A% [ Bt 2
TEAHSG . LA 70 RS R 2 B 2 PR 0 Y5 R
BORE R, Rt TAE SRR RGP B R
) 75 10 g A AN I 22 5, JE VA X R A P 2
ARG 5 BB R A IR R A
(2014) & KA 543 Brii 1) ) 8 4y 56 6 P05 2 D5 A4

% 2016-03-08  f&E  2016-07-04
#HE EXARRIFEESHRIGA E T H (U1178307).
* B AEE (E-mail: chuntaog@njau.edu.cn).
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B, 75K P P IR B 7 e P 4 e ) Bk B, A
FKE B REM G AN ARG R ER . bt
IR AL B IE R . LT ot B 2 PR A5 7 L I 7
REFEFME PR RIEE . KILE P E M E
R R A rede m HoT SRR bk, B LR
TESEE MR ) 1 I8 B 3 T8 A HE R B = 1
Ptk

AR SCAERT NI 70 Al _E 45 A v 3 R
JEE R PS5 P 6 e R TR) B P WL, 55 IR TR B
FERBUIRAEXS L, P05 T 8 E A% 2R S A k)
(IHPE, FEXTPAL. PPO. PODX3F 5 #HIlGE 5 &
FEIR PP B I DR 08 R B T A ) e 3 )
INABEAT AT, B RN — 0 I R & A
PURHLH IR BB AR, JFAR A A RE
PURE MR, S8 B TS E BN A
D] () I S P PR AS 2 R IR B 2t

MRS 7EE

1 #8

243 JIK(Cucumis melo L.) ¥ IE R HLiE A R}
PI157082 (& A §iJ5 % [K Gsb-2) FIP1482398 (& H
HUIw L K Gsb-4), HIPI1570825P148239844 <7 3544
KA FH A FL082-398, )i I SR R
100 H A1 B T BB R L R 2 e SR 41, P A
oM R AR A 2 AR AR A (B R4S
2014).

SR TR R FH AL PR, R 4R 9 55(2007) 1)
TES B AL AT bR, TEPDARE R F25°C I
B:3R7 dJa, FEEAT4 dIMBRER AT (12 8 4M/12 hiE
OGRS T 35 7877 A, 70 s T R ek
THEOBORE 43 A i T BB S < 10°, 5x 1071
5x10°4S-mL" & .

2 5
2.1 EMRFREMSRELEE

P UL R A MR E300E, 2 Zhang®%
(1997) B 77 VEAE T JH3~4 i I I e o, R % 55 2% 15t
W BV, R AR AR AR O 1.
b G PSR AR IR 3 d, AR E90%LL I, i
R AE25°Ch A . THMETM10 di & St
AR

A5 G4 bR UE Ry 04%: Tor] WAZ 4y, 14

LM EID IR AU BT A <10 mm, B TERE; 24%: &
W[ _E, B AR AE; 350 B A A i,
RBETHRN<25%:; 49%: 25%< IR FEHIFA <50%; 524
H- IR BETHIR>50% 0 I 42998 THI AR FH AT HR it

T8R4 UL A TR RIES(FB >R E)/
SOPREL . AR P20 1 2B (R e & Rl ik
2 EPL(HR): RI<1.0; FilE(R): 1.0<RI<2.0; F
Hi(MR): 2.0<RI<3.0; /&S5 (S): 3.0=RI<4.0; /5 /&
(HS): RI=4.0.
2.2 IR E

TR RL 608k, 304K FHFh, 30MK1E A
PRR e A, ARG B S e 45 1, R I AR A X
o3 TG HE RPN 5 — Br VR Pt & A 22 e (1) 4 o
WP AT PR A . BBl AT PR IR, VB X IR,
BERbJE1. 20 34 4. 5. 6. 7. 8119 d4y il iE I HL
B, JEECOUR, BRI EBARE T B (383 7 i) %
— i, RZEWAKYE . W BREE, 43 A5 R
Wo FHTABRFR bR A E, I e 25 R B3 I EH B
SEHIE
2.3 ERFEMERINE

FHBE R HL0.2 gAbFEM: H N ek rh B
BE, M2 5 AR A pHAE 7. 8 B 22 v . 10%
PVPRI VA Seth, VKW EE R 21K )5, 4°CL 15
365xg B 0220 min, 75 RD R B -

PAL. PODHIPPOE 135K H 4= & 4£(2000)
(R 7 20 5E
2.4 RS

F| FMicrosoft Excel 2010 A2 SPSS 13.0% 4%
I B AT G T

SMTELES

1 . BRUARBEIESH TR EE
MR LR e BRI 5% 107 mL™!
I, BRI 2R AR R B A RE R M H IR
BT R PR AR A R R LR AR TG KRR R . 4
P 5% 10™4y-mL ' i5F, P1157082F34)9% 2% (RI)
EHFZEN2.11, FKZEH2.10, HUEHNE R Pt;
PI482398 V-39 4t 25 A 1.42, k2= R1.59, itk
BT, B A SRR PR 082-398 1)~ 1) 4 A5
FKZ=43 W0 75F00.8 1, Pl B #E R s b, 1K
TR RE B e D) 75 35 BK P ZE A R I .
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K1 2014 F RN R L IL RTS8 B RIPT IR I A4 B (1)1 320908 ) 4 vt
Table 1 The average disease level statistics of different genotype materials in spring and autumn of 2014
3599 R HL(RT)
E 5%10°*/>mL" 5%10"4>mL" 5%10°4>-mL"
Ptk Ptk itk Ptk Btk Ptk
e i ; ! ; .
Foam T g i 5 LS Bogm
CE R ME () 3.10£0.127* S 3.32+0.194° S 3.72+0.218" S 3.86:0.209° S 4.81+0.263° HS  4.89+0.247° HS
PI157082 (£ Gsb-2) 0O HR 0 HR 2.11£0.100° MR 2.10£0.130° MR 3.51£0.146° S 3.62+0.140° S
PI482398 (£ Gsb-4) 0O HR 0 HR 1.42+0.038° R 1.59+0.052° R 3.27+0.140° S 3.16£0.179° S
082-398 (¥r Gsb-2 0° HR 0 HR 0.75+0.041°  HR  0.81£0.050° HR 1.35+£0.057° HR  1.39+0.082° HR

FGsb-4)

[F] — B N AN [N = BE R 22 e P 3 (P<0.05).

PR EES*10°AS - mL I, < B P 3R 2k T
4.0, RPN PIEF PTIEPI 57082 F1P1482398
TR KT 3.0, RIUYIERA; 1 5E A i 082-
398 R BUAHU -

MRl REREFEPUIEE S T AR MG,
3FPER AR PALYE 35 2 B TFiEa3A, 7 B4Rk
BIEAH, B 50T T B, 1 5 G 2 R R A B K,
Z Ja BT fRKPALTE M 5B A RIFE LR T R %

2 EHIEF S 44T fE I 3 RE B & 14 Y 220 Folt 5 55 8 % BA L DR LY PAL Y 14 s v - X 1L, 1717 2R
2.1 SR NARPALE 4RI R PT35I IR TIR . R G

HTEIURT DU Y SRl R R IR, a2k
DRl LU LA e s TG P 490 46 PAIL T 11k 4 5 36F i O
AAA R, B PUMEARL T PALYE 11 2 83 & T

B PRI DA K O R4 R BEPALE PR A (AN K
R B BUF B R S I PAL S 1 76 A [7] i (8] 15 &
TR DR A R o

—o— it —A— [ R R
16 - ——PI157082%F {8 —a—PI1570828F
" —6—PI482398%f @ —B—P14823984%Fl!
[ —e—082-398%t/H  ——082-398%:F
E 12}
g
< 10}
50
2 g
#
HTo6F
2
< 4
2 -
0 . .
0 1 2 3 4 5 6 7 8
Beppit (a)/d

1 ANEI BB T S A 95 J5 PALE 1224k

Fig.1 Changes of PAL activities in melons with different resistances after inoculated with D. bryoniae

2.2 EEHEITEHKARPPOE R

HY 2RI R0 SRR AT, SR PR R AN
PR LA i IR PP O 14 14 5 6f B A AH [+,
(B2 B DAY 3R ik DAL 0 05 22 LU SR v e v
PPOVETE R . M), HT. B HTKPPOE VXS
i AT P AT, B DR L AN 2R 5 5 DR DR BE
T [A) (0 SE A 52 PR b T (ke 5, T R

JRETHIUARNS 2218, BIAE AR a2 5 R Ik Bl i K1E,
I L5k DRI TR 5 5 ik DA 0 08 e 22 L J i
JRUEAE K, i 5 & 22 DR Uil el K e K. 2 R 38
AR T BE, E#E 2 T X 3R
RO HEPPOTE M AR AN K
2.3 EfEfEXIEH INAIRPODE M HI ST

BI3ZR I M, i O A AL B POD
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Fig.2 Changes of PPO activities in melons with different resistances after inoculated with D. bryoniae
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= [ R faxt i
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Fig.3 Changes of POD activities in melons with different resistances after inoculated with D. bryoniae

TETEREAARE], 50 EAH bR B, B R
JGH1~3K, FrA MRS A FIFR B 212 1 T
Tt, S3~ARNPE ET, 205 FTHIEEE A BT R B,
B4k 2L R ¥E EFRIRAS, B S B R s #i
REREFPIREEBHBARELA . HE, B
FE DR U IR b B BTG 1 T K, T SR A 2
IR B IR B oK . IER3RITUR, 3FhE A R
PODE M 34 2 3% & 54 B, A% I PODE 14 34
T BAE

15 %
AHIEFE P B HUR A RS A 0 R BT & AR
FH(Gsb-2F1Gsb-4), Y77 FH - T E A0 & Fl,

RAFPUE MR R B e A . AL GuE T A
Tl %5 58 10 7K FE 5% 10°Ay-mL™ (Frantz Al Jahn

2004), HEEX T, JEM R Z 18 2 52, ANEEH
X B R 2 (BT AR RE I 22 5, N T ik
HH A 8% B 47 1 X 3 3O AL B0 P P A 5 T £ 7
WRE, AR R 3 AR BE(5%10°4 -mL™

5% 1074 -mL " FI5x10° 4> -mL ™) ) & ks o B VAT
BT R S E, 45 R LR IR E N5%10°
A-mLU'E, FTRAX 3. BAPRHA Pt 2= 5 34
BRI FE NS> 104 -mL I, Ptk bR i
PER I ZE S0, AT DA% R A B R PP
T IR PR . MIOCRT R R, 2495 IR A 3
FRGF b 58 v Rk FE I, pl T R IR 3 AN I 96 TR
BRI 2 [ )47 B A PR I Ao A AR A 7 3 P 5 0 15 i 2
T REGELIESE2014), AR AP S FIRE N
5x10°A-mL I, T REBEAT 1K B A5 45 J5 B 2 [A]
FEAEFEGULE FH B SR, S04 RL P S 0 35 1
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SUUF, WA B SRR, H BB EEEBTRT
PUME B IR BRI, RPN, 1 5% & 2L R R BT
PEAK SR S5 3 v T o I TR VR BB A k) . TR B,
REPUEFERE— e R BT DU & dh A b,
X 5 4 B3 95 25 (2010) 75 2 i /7 T LA R 4 e & 45
(2014) 7 T TH I 70 25 S AH —E0

R [0 1 I A [ T2 366 ] 265 1 R A
FE RIEFPIHIIR IR LA KSR B TR R A 25
RIERE ISR, T A KR LA [ (1) P J Jk
R B SRR, FR AP B
TG PR E TR, HoP I ) B P T A
e 72 4 35 KT O I, X5 T4 9845 (2012) K
BF9E 485 Al — 3. (HJ2 5 5 JH e E2(2007) 1 B
FEERAK B, JR I AT 682 e B2 25(2007) 056
T ) S A 075 T R P A R B 5% 10° 4 -mL!, $%F
WU, BR A LB & N RE D1 A K i
K}, SZAZ YL fa 20 BE T 5 5245, [ Ik PODE 4 B &2
Th i LIS 5 5245 1) 4 i B 5 1 AR 1K 56 482 Rl BT FH #)
FFIRBE NS> 1074 mL, Rk B 55w, ik 2 fg
% 155 R U0 A R R T 977 A0 g R S0 i B 1 £
(il S8, R PODYE P T i &8 3 & F 18 A4
Bho B AR BB VS PR3 S A B T o 240
A1) 2 5 T A P P T RS B, TR A T T R,
XoF 975 TR P B A PR R, e A 2T T R BLPU »
(K, PAL. PODAHIPPO = b5 fl B P i 5h 2548
ART DAAE N 5 S ot B R S Bh R AR . S 4,
R SRR B BB v i R e R e T
B IR RBORR EE R, R TR R TR A
FEPRAA Rk v B T 356 [R] (1 202k 33 5 2 L A B PR i IR
R FH VPR, B3 3R P s T 3 ), IXAE
—EFERE LR TR A SRR B T B R
PUIRI R IA

Yk R 2 — N2 HEMEERMNE
e 2, o A6 5% ol B 1 B R O 0 0 S TR R
(RaguchanderZ$2000; #H%52012; Flurkey%$2008:
FFEE2014). B DI R RIEAME R, &
2 Py TLHE DR ) ik 1R 4 FH SRk BB % H 1. A
AR R AN [R] (36 4% 15 5, T AS [ (938 4% 15 52
i, BEAF RS R SIER I AN, AR
B PR 2 [ B OME (E6iA 52014) . ARRIEXT
AN TR B TS 5 A 7 B LA Bk A R e B 3

[ {HEE(PAL. PPOFIPOD) G ML A AR #EAT T
MBS0 M. 45 RELH: 3R e A B PibEst
F R AR I I 1K R A R . B
Fh S, PALTE PEAE S5 4R IA B IE(H, PPOVEVELESES
RIKBIEAE, TIPODIE M (E BRI 255K 5 4k S (R KF
FFRRAS . H R, 7R B T Rt 1
AR, PALFIPPO ] GELE T 2 IE I A B R 1
F SR AP AMIE 0 B 145 5, i POD W] fE2& 7EH 5
W25 T

SRR
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Changes of PAL, PPO and POD activites in melon with different resistances

after inoculated with Didymella bryoniae

ZHANG Ning, BI Yan-Fei, GUO Jing, XU Bing-Hua, QIAN Chun-Tao", CHEN Jin-Feng
College of Horticulture, State Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University,
Nanjing 210095, China

Abstract: To investigate the disease resistance and the dynamic activities of endogenous defense enzymes,
phenylalanine ammonia lyase (PAL), polyphenol oxidase (PPO) and peroxidase (POD), induced by different
concentrations of melon gummy stem blight (GSB) pathogens, two monogenic resistance sources (P1157082
and P1482398), one pyramided genes source (082-398) and ‘Baipicui’ were employed as the study materials.
The results showed that the difference in resistance between single-gene and the pyramided genes sources could
be distinguished when the spores concentration was 5x10” spores-mL™". The pyramided genes source could still
be resistant to high spore concentration. There is a very close relationship between the three defense enzymes
and GSB resistance of melon. After infected by GSB, the activities of three defense enzymes were significantly
higher than the control. Furthermore, the increasing rates and peaks of pyramided genes material were higher
than those in the single-gene resistance sources and susceptible melon. The increasing rates of PAL and PPO
activities were the fastest at 4 to 5 days after inoculation. In addition, the activities of PAL and PPO reached the
peak at this stage as well, however, the activity of POD still was increasing in the middle and late period. This
study showed that pyramiding the single resistance genes can enhance the resistance to GSB of melon to some
extent. The activities of three defense enzymes could provide a reference for the early identification of the resis-
tance to GSB in various resistance melon.

Key words: melon (Cucumis melo); gummy stem blight; genes pyramiding; resistance identification; defense
enzymes
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