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AR EHERFEE/SPAL. PPOSPODIEMAIZS (L
B BRE K, SF B, R R RE R

B RO R A Z 2 e, (R4l 5 5T G307 FE ¢ AT S 28, B9 R(210095

I A A 203N 3K B 4L R P115708242P1482398 J&- A B A1 #1082-398 VA & & B A iXBa A4+, B34 R R R A
(5%10°. 5x1074e5x10°A~ mL") 4G & A6 % B 4L 28, BRI FF 47 22 TR B IR A% % 4 R ) 8 F 4R 69 40 R I B3FF 1 TR
W B R 7 AR R A B (PAL). % By BALEE(PPO) A it AL B (POD) & Mg T AL, 4R AW #NEA R E RRE A
SX107A-mL™" B, 5T vA R 5 Je A2 B R A 2 AL B 3UR 3T S A6 R AL AL 1 09 2 5, B A B4R T K E A 5x10° A -mL!
TR AR IR, 3P #BEPAL. PPOAPOD S # /Rt &4t m et X A JE % B 0. #NZ IR RARLEE, WFiiE
HERLT R 238 5, AL R MBI b A 5 T AR R, LA R IR E MG ) & T R RN,

PALFePPOE3EAY 5 % 4~5 R 7 M £ A b, 5 B sb Bk 5)08 1 mPODE ¥ 5 B3 SRR IS M EAHeg R A&

XL,

3 — A R 8 A — R AR E LT VAR SRR A R 69 e, AT B BB e AT A A S N S A R At

KEEA: AN, ZAE R, AR ok kw1 #rie

R+ KK IR —, JhEZFHEZ W,
HEFRFRE. FMTH, £ 1% FREHR
fE48 = X AE PE AL HRIX, {HUT4F >R B 55 #5 Hh X 1) 2R
5 m AR R R, et R O o IR AR
P E Y AT, Wt iR = 0 SR SR S
G R TS A ) A2 (R BR552000)

FH U E A7 (gqummy stem blight) 2 FH Didymella
bryoniae (Auersw.) Rehm | 2 1) —Fj B b VL5 55,
AR RS R I Ve Y D A SN[ S E N
FH 1) & 97 R 0] 15 20%~30%, 1E ZEAF M fe B IR =
EIA80%, ™ H I L 2 2 F 3 447 (Keinath %5 1995;
MRS 51993) . [B NI SR B 25 Pudk i AR
o7 A PO BRI, )2 S B HT v RS 2 2k
FHiIE(WolukouZ§2007), 1A [F B v 5k 5 (¥ 2R 4
BB THREEDRPUE, 3 BT D Kyt (e mt
KEE2015), KR E i A A B SRS
mm AP HUE B Rz — . (B2, HETE KER
SN I BRI RE S LR 1 BRI R D

ITAEAR, [E N 2230 22 M O T AT TR
FERFTT, I — LU gl 2 A T 2 IR i 2 I (phe-
nylalanine ammonia lyase, PAL). 248 4L (poly-
phenol oxidase, PPO) I AL ¥ (peroxidase, POD)
WYER A SRR E R &R . H
HFPODMIPPO R YA MNIEEEIE R RAE N F 2
PRy g, Ho b [F AR A AT AR B0 1 200 R 40 40 o
R, WA 5 8 R AR = S &
f(Madge Ml Terrence 1991; Mayer 2006; 7K Hk %5

2015); T PALZAE YD Pom AU I BRI 1% 1 oS B
Tty IR T g, A2 5 40 M P A I 2R 1 AR ORI TR A R
(1 7 A (O R 55 2015) o i A0S T~ TN & A
UG 2 A OC RAE T — e 57, AR RS
(2007) %} N & KT M B 5SOD. CATHI
PODVE VBRI X RIAT AL, K ILPUIR A K1)
SOD. CATYE ¥ T BIw kL THum ARk
PODE 1 _E T2, v M AR X 55, 1895 44 K POD
W BT, iR, HPUR AR PODYE M il
i P B SRAR T BOR M R . 1 2 S5 253 T 7 45 3
KA AIE], F L0 HEE(2012)%f A [ Hi M F I Fh
EARE AT AR A TERE . AT TR

S EABMP A (PPO. PPO. PAL)ME It ik
AP, R IR 3Tl vt M 7E B A J5 A A R R 4
T, R ORI 1 i v T RO . 58
&) TLE5(2013) 1 78 7 BTH AR HEAN &5 993 9953 J5 1A 2
Foboxet & JIATT &2 4975 AH SC [T POD AIPPO R 54, &5 I
B PODAIPPORN I VE 5 i G £ A5 itk &2
TEARDG . DA A 70 BT P AR R 2 B B PR s A
IR ETR, R T E SRR GG, Bk
(i) 577 700 T A A 1 22 S, VR R R A R R PR 2
R AR UL 5 B R S AR L. AR RIS
(2014) F KR 5403 Brs 1 i 840 58 A 09 25 DK A1

ks 2016-03-08  {&=E  2016-07-04
3] o B IRBL R BT BRI G 2 G T H (U1178307)
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B}, TE R B B R B A0 1 e P 4 s I Rtk |, A
TR LA R RN AR R R R BT
M BRSE A B L R L LT Bl ik TR 4 B TS PR 7
FA R R )RR E DL R I BT &AL
L DRI SR A e 3 v L S A 1 Pk, B TR
1R A ML 1) RIS B R R IA A R IR & 1
Pk,

A SCAE AT AW 70 3T E 45 A v 30 9 T A
5 A FEE T 5 v AN EH TR P WL 4%, 5 JEa il TR B
S BRSNS L, WD IT T 8T & AR 2R S Ak
I, FHXPAL. PPO. PODIX 3 [ fHIf(E &
DI . B I IR B 5URT B TCRA ) r i 11
AT 43 Hr, BAE R — 0 I R AR & A9
PUFR ML SR ALK IR, JE AT A AR
PO B P IR, S H AT A SN SR
AT (8 TG R M A 2 PRI R B8 e it

MRE7EE

1+

243 JK(Cucumis melo L.)FFE R PR A}
PI157082 (%7 Hii L [N Gsb-2)F1P1482398 (&
FoJw 3L K Gsb-4), HPI157082 5 P1482398 24 2 #1175
RA B EL082-398, )it T8 b B (%
EEPUNERER (S RVA T I R SR 1 5k s K i d
i A LS8 T I AR 2 R R (R RIS
2014),

EE R R A B R PR, I 2= 9555 (2007) 1)
TE B AL AT TR AR, TEPDARE 753 F25°C Y
Bi7%7 dJF, FREAT4 AR AMT (12 W 4M12 hiE
I FE IR A R R R A, 78 WA T R i Bk
THEOBOKE 43 A 1 B R BC 5% 10°, 5x 107
5x10°4>-mL" 4 H .

2 ik
2.1 EHRFREMSRELEE

i UL R E MBS 300k, 2 Zhang®%
(1997) B J5 R AE W 3 ~4 v I Isf 452, R W67 55 388 15
WA T BV, W B R AR TR K O k. B
5 YRR EE M3 d, AR 90% A b, 6
FEERIE25°CAE A . FTHEMFETMI0 dif & S0t
T 155 o

AR G o SRR AE A : 02%: JonT WAR Y 14¢:

2t IS IRFEERE <10 mm, FTHTGRE; 248 %
WHE] b, B A S IRAE; 35 A A R, i
FETHIFR<25%; 42%: 25% < HIRFE IR <50%; 52%:
SR BETHI AR >50%0 I R 95 THI AR FH PR AR A 5

SRR A% LR A ST RI=Z(E <R 2/
SAPREL . AR ST 38909 1 (R B o2 & A s 01
2 9): FPi(HR): RI<1.0; HLiE(R): 1.0<RI<2.0;
Fi(MR): 2.0<RI<3.0; J&Ji(S): 3.0<RI<4.0; =/
(HS): RI=4.0.
2.2 BUMERE

FERIATRL 608k, 30KKFH T4, 30Kk AR
R R HR A, AR B AR 4 e g R, SRR A X
a3 S B TR DR AN B — TR BT & A 0 22 S 1)
WP AT PR R o PRl URE LR, TR X IR,
BERFNIE 1. 20 3. 44 5. 6. 7. 8F19 435l i HY
FE, JLHLOIR, RRIRIDHGHRET R 7 (383 i) #&%
—Fr, FZKMRYE. Wt BRE, JJ i 45 kL
o FHTAERFR bR 0O e, M e 45 R H3 K
T
2.3 EESEMERNE

FHEG R HE I HX0.2 gAb 38 I TR i BY
TE, I 5 AR AR pHAG 7. 8B BR 22 7. 10%
PVPAUD Y4 Selb, UKIHIEEE 2] % )5, 4°C. 15
365xg 50020 min, b5 R B .

PAL. PODFIPPOIIE PR 4= 4 £E(2000)
(7RI o
2.4 BURSHT

F) FMicrosoft Excel 2010 5 SPSS 13.0% 445}
I AT ZAT b7 o

SMUTESE S

1 i, BRARREHREH TR L E
MFRTAT LA e 23 fik B 95210°4> - mL™
I, FRKH T R BOR AR B B e Y BURE,
B DR B R AN R A R DR LU AR T A IR - 4%
TR 95X 10" -mL ', PI157082F 4495 2% (RI)
FEHEF N2, KFN2.10, FUbEFm# A h it
P1482398~ 3w HZ= N 1.42, FZEHN1.59, Pittd
BB, T A B R4 IR 082-398 1)1 3455 &
FKZE 4301 090.75H10.81, HutE G & R s, sk
TAREL B A2 KT AR B« 3%
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F1 20145E G5 PR BTIR . S8 G R RIPTIR AUBOR AR S P 2 e i
Table 1 The average disease level statistics of different genotype materials in spring and autumn of 2014
P89 2 EL(RT)
FrEE 5%10%}mL" 5%10"4+mL" 510°4>-mL"
btk btk btk btk btk btk
wE C % " wE = wE
i) 25 245 53 i) i)
I () 3.10+0.127° S 3.32+0.194* S 3.7240.218° S 3.86+0.209" S 4810263 HS  4.89+0.247° HS
PI157082 (4 Gsb-2) O HR 0° HR 2.1140.100° MR 2.10+0.130" MR 3.51+0.146° S 3.62+0.140° S
PI482398 (& Gsb-4) 0 HR 0 HR 1.4240.038° R 1.59+£0.052° R 3.27+0.140° S 3.16+0.179° S
082-398 (%7 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)

=S NAS VNG 7 B R 22 5 535 (P<0.05) .

P BE 5% 104 -mL i, < (1 B2 Jif P39 gk T
4.0, R KK, BRI HUEPI57082 F1P1482398
SRR T3.0, RILA IR 1R A Priios2-
39845 I AP -
2 TR E #4533 3Fh R B S5 14 A S0
2.1 EtEXTEKALEPALIE M AR

B TR LAE e Bepp Al s e R i . SR G2
DR L 905 DA B S5 i JTCIR 4] 4 PA L 14 35 45 %o i Sk
AR, AEREPERD R R PALE M 5 5 2% v T 8O

—o— [ Jifa ot iR

16 - —=—PI157082%F &
—6—PI482398%} &

[ ——082-398%} &

—A— [ R aEF
——PI1570828
—B—PI4823984:FH
——082-398%Fh

MR, BRE YU E & T R PR RS,
3FPET A B PALTE LYY 2 _ETFass, STERARIE
FIUEAH, B 52T T R, 10 SR A R DR Al i K,
2 Ja BT E KPAL TS M 8 R RIFEEE I B . 2
Tt J5 45 8 % P L [RI HU S PA L T M & v T 6] HRE, 7 5%
A RFPUIEN R E m TR IR, BE
B RIFIER DA B SO0 kLT B PALYVE PE AR 40 AR K .
BB 45 B DR 0 U b S (R PAL Y M 7 AN [ ) 1) 35 10
T B R P UIE AT B A K

PALE/U-g"-min"!

4 5 6 7 8
et [l/d

BT AR B A SR J5 PALE 1224k

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

2.2 BfhmRT R KAIREPPOIE I IR 0E

A2 AT AT, IR TR . A
PUIE LA B 875 I I PPOYE 1t ¥ 5 %o HE 6 AR A [+,
L B DR TR SR 5 25 TR 7l 22 B R A )
PPOEMER . $&F e, Hi B S IKPPOYE 11
W BEA T AN IR, B PRI AN B8 5 2 R LU BB o
PRI (] (0 SE 1 2 DUPRTE T S, i Eom

JR AR 2248, SA7E3M G 56 5 R IA 2 i K AH,
S B 5 TR BT YRR 58 A 25 DRI 0 0 0 {1 22 L Js il
JRUEAE K, TR A ZERPUEH N R K. 25
AAFIFLEE R T B, (HER S = X R 3P &I
PR R PPOTE AR LA K
2.3 EERXTEKAEPODIE M4 RIS T

KI3ZR A B hban, P 1B RA R I POD



1172 FE A AL F 24

25 aHAEMNE  —e—E M
—o—PI157082%f 8 —A—PI1570828:Ff
——PI4823985 [ —=—PI482398%F
o 2.01 ——082-398x%f/  —e—082-398FF
g
g
T L5F
2
Fal
!.E 1.0(
e 3
=9}
0.5
0 . . ,
0 1 2 3 4 5 6 7 8
B E)/d

B2 A [FIGUERH AR 2 A% 5 PPOIE P2 1L

Fig.2 Changes of PPO activities in melons with different resistances after inoculated with D. bryoniae
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Fig.3 Changes of POD activities in melons with different resistances after inoculated with D. bryoniae

WVESEARAN ), S AL A B A . b
JR R 1~3K, BT i AR A R AR 22 18 1) E
Tt H3~4RWPE ETr, 2 )5 TR T T R,
HAR SR ETHIRES, O E IS 5L D s AN
REHNPURE IR EH IR — . (HE, 3
S DAY b B TG 1 B T K, T 2R
DIGTR ETHIEEE R ANER3RITAR, 3T A AL
PODF 1 44 X2 2 iy % i, H0 B G PODE £ )
T AR .

15 B
AT FE T RSO A R BB A R BT A
BE[R (Gsb-2F1Gsb-4), 35 v] F & BT £ 4597 7,

FIERIFPUE R bR R 55w S, AL Sl I i
Fh % 58 HO R S 5% 10°4y - mL (Frantz#1Jahn

2004), HEEX i, AR (A1) & 5, ARedE
g X o et ds Bl [m P &AL RE I 2 5, R Tk
HH BB 0% B G 3 X 23 3RO R P S A 0 R 7
WRE, AR R 3N AR WL (51074 -mL

5x10"4>-mLFI5x 10" AN mL™) ) & ko B 1 vk AT
B R % 0, S5 R W] B Rh i TR 5% 10°
ASmL', ATRAX i AR P2 5 4
BeMh I IR RS < 10'A - mL i, PiE AR 4T
PERILZE IR, v LSRG ERPUEbE
TR R PTIR . AH SR TR B, 2% 5 B A B
AE G Bl A8 vy R B I, bl T A4 ) 30 AN (7D 7 9 iR
T 2 1) PR35 7 1 P T 75 e 4 7 e o i o 175 R 5
T REGR IR EE2014), AW TR 4R E N
5x10°A-mL'iF, A REBEA K B AL 4575 JR B 2 [A]
FEA RS BUE F B FUE, MR R S R 3
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S5PLR, JFBA R RW K, I H R R HEm)
Ptk B R BRAR, RN B, TR A LR R T
PR SR S0 5 v T R O DR IR R B M L. PRI,
REPUEILE — @ F2 R BT DU & P i,
X 5 2K B35 55 (2010) 75 2 Al 7 TH LA 2 1 e R &%
(2014)7E &I J7 TH (FIRFF 72 45 A — 5

AN T e TS AR By T2 36 PR 3k 1 A B2 R0 R
FE L RIEFEY) B BRI RE LA K &l B 1R A [ 25
FAKRESTHIAS TR, T A A R BAS [F] B 400 S Jak
R FERh SRR S, SN P B A
WEPEE B, E0E A B b R A
U A 2\ 25 K T I, X 5 409848 (2012) (1)
W 5T 45 FAH — 8. (HEAS BB ESE(2007) Kt
FAFRAK 2, JR ] e 2 JH R SE(2007) i 46
FIT FE 8 ks o B P 7 IR BE 5% 10° A -mL!, 2l
WK, BOw AR B & AR T A KA
KL, 3242 YL 5 40 i BE 2 B 5245, R POD Y 4 B 2
T DG & 52 450 1 240 M B 17 A il 56 420 B FH ()
T HRSE NS> 10" mL", Befh ik B, ik FRE
855 IR B0 A BR300 il AR B iR T 1 =
(PG FAE, R PODYE Mt i 2 2 & T o 1
Bho FEFh o & O B S M S = A B T o 240
1) 95 TR TE AR N ) BT A B, T VS PR R,
XTI B PR A AR R, B A A E R I
(A, PAL. PODIPPO = fh B fill B P 1 sh 2548
AT DU R S Bt o R BB bR . 34k,
REFFMEB SN A REEERE ST
L R B AR AR, R AT RE R TR A
5 DRI Rk v 977 T2 25 AT ) 6 308 T 8 S L P PR e iR
AR IR, B 2 SRR A FE i 38 B ), X AE
—EREE AR T R A B IR T AR A
PR A

YR BT AR Rt — A2 R EAER N E
AR Z, Hrb A F & Tl 7 A AR 005 ) Jo 4 R 2
(Raguchander%$2000; #71H%52012; Flurkey%$2008:
25 E52014) . B— PIEA Y R IA M LAY, 75
B2 P By TR R W IR SR IE BB H B . A
[F A4 RBHR A AN [R] (R 3845 1 55, T AN [\ 8% 15 5
t, BEARAE A R 3 R AE BT PR, tAEAE AR
B TSR 2 18] W (E iR 552014) o AR50 X
AN TRV El N = A B BAE AR i e 3 A

Wi (PAL. PPOMPOD)HIFE M Eh &2 Mt 4T 1
WELE bt 285 FLF 0 3P 7 A B A AS [ B 1 A4
ol o A7 A T M B K R R AR ] E I E R B
FhG, PALIGMEAE B4R IEFIE(E, PPOIEPELESS
TR BEAA, MIPODIE PETE B 555K Ji5 4k 2 fR FF
BFRRAS . BRI, 7R B S S AR B
it 2, PALFIPPOR] REAE T FRIA 1) 5 BA 0 [F) 4E
FH SR HEHT A5 95 B 1) 45 5, i POD ] g & 76 1 J&
Wz 585 TN
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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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文本框
简介：本文以2份甜瓜单基因抗源PI157082和PI482398、聚合基因材料082-398以及`白皮脆'为试验材料, 用3种不同浓度(5×105、5×107和5×109个·mL-1)的蔓枯病菌处理，结合相关酶活性的变化，发现单一抗性基因的聚合在一定程度上可以提高甜瓜对蔓枯病的抗性。





