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Abstract: Pepper mild mottle virus (PMMoV) is one of the most serious pathogens worldwide. Currently, five patho-
genic types of PMMoV have been reported, including Py, Py, Py,, P;,3 and Py,;4 The wide host range and strong
pathogenicity of PMMoV seriously affect the yield and quality of pepper, and breeding for disease resistance is the most
economical and effective means to control this virus. Our previous study determined that PMMoV infected with Dan-
zhou pepper germplasm nursery in Hainan is the P,, pathogenic type. In order to screen PMMoV-resistant pepper
germplasm resources, 110 germplasms were tested for PMMoV resistance using the reported L*-linked molecular mark-
ers. 46 pepper germplasms containing molecular markers of resistance were inoculated with PMMoV P, , pathogenic
type by inoculation at seeding stage. Local symptoms were investigated 5 d after inoculation, and systemic symptoms
were investigated 20 d after inoculation, and disease indices were calculated. The results showed that there were sig-
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nificant differences in disease resistance among different pepper germplasms, and the disease indexes of various germ-
plasms ranged from 8.86-60.00. The germplasms showing high resistance (HR) to PMMoV P, , pathogenic type were
CF19-34m and 19FB6-1. The germplasms showing resistance (R) wasCCJ93-1. The germplasms showing me-
dium-resistance (MR) included 17YB32, 17SCa28m, 15SM39-2, 14SM555x14SM1, 14SMS567-2, 14SM526-1,
14SM565-1, 14SM502-1, 14SM519-1, 14SM504m, 14SM503m, 14SM519-3, 14SM518-2, 14SM519-2, CCJ52-1, etc.
The presenting susceptible (S) germplasms were 14SM514m, CCJ22-1, CCJ113-2, CCJ135-1, CCJ157-1, L537-1m,
L545, CCJ87-2 and CCJ133-1, and the obtained disease-resistant germplasms accounted for 80.43% of the total identi-
fied materials. The results of this study would lay the foundation for creating germplasm resources resistant to pepper

mild mottle virus and breeding resistant varieties.
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Tab. 1 Origin of pepper germplasm
P E4S p 3l G 4N p 3 G 4N p 3l
No. Name Source No. Name Source No. Name Source
1 17YB32 rp L Py 38 14SM531SxL538m L A1kl 75 CCJ135-1 BEE MK
2 17YB5 PEH MR 39 14SM528x14SM526 HEH 41K 76 CCJ157-1 e FE R
3 17SCa28m HEE MK 40 14SM526-1 PEE MK 77 CCJ110-1 e
4 17YB82m T S 41 14SM557-1 HEF AR 78 L505m PEH
5 CF19-13-1 JRR) 2% ) 31 42 14SM515m HEH Bk 79 L506m PEH K
6 CF19-14-1 JRR) 2% W) 3 43 14SM520-1 HEH Bk 80 L502-6-1m PEH K
7 CF19-15-1 JRR) 286 ) 3 44 14SM527-1 HH MR 81 L528m E3E|
8 CF19-15-2 4] £8% W) 3K 45 15SM8m PEE MK 82 L542-1-1 Gl
9 CF19-16-1 JRR) 246 ) 3K 46 14SM565-1 PEE MK 83 L531 EH
10 CF19-16-2 J4R) £% W) 3K 47 14SM514m HEF AR 84 1533m ESE
11 CF19-19-1 % £ i S 48 14SM520m HEH Bk 85 L535-1 eS|
12 19FB-2 [R%] £ ity S 49 14SM525xL501-1-1 B #k 86 L534m eS|
13 CF19-22-1 ] £ i S 50 14SM502-1 HH MR 87 L1539 EJE|
14 CF19-22-2 JRR) 246 g 3K 51 14SM517m EE MK 88 L517m P M
15 CF19-34m JRR) 246 Wy 3K 52 14SM519-1 EE MK 89 L537-1m El 2
16 CF19-20-1 J4R) £% W) 3K 53 14SM504m HEF AR 90 CCJ117-1 TEE AR
17 19FB6-1 ZIH 54 14SM510-2 HEH Bk 91 L518-1 A=y
18 19FB-17-1 #HE 55 14SM517-1 HEH Bk 92 17YB14x17YB27 ZRACH A
19 19FBS-2 #H 56 14SM510-1 HE MK 93 1L532-2 EJE|
20 19FB9-1 2 [H 57 14SM503m EE MK 94 L538m g
21 19FB11 #H 58 14SM519-3 EE MK 95 L3509 PEE R
22 19FB4m ZE 59 14SM518-2 HEF AR 96 1545 SPUE
23 CF19-20-2 JRR) 2% WA 3 60 14SM519-2 HEH Bk 97 L507-1-1m PEH K
o cam2 ;ﬁ;ﬁiigilﬂ 61 14SM561xL502-7-1 BEHF MK 98 L525-1m BHE LG
25 CCli21-1 HEAES5kE | 62 14SMS562xL512-1-1 3wk 99 R w2
MR EAR
26 CCI105-1 hESE S EE | 63 CCI52-1 e M 100 CCJI64m hE ST
MRS EAR
27 15SM39-2 W 64 CCI148-1 Y FE AR 101 CCJ87-2 #H
28 CCJ93-1 i) 2432 61 B 65 CCI149-1 WEEH S T E B (102 CCI8s-1 ZH
MRS E AR
29 19FB9m #HE 66 CCJ158-1 e E R 103 CCJ126-1 v [ B
30 R E R R | 67 CCI1-1 P AR 104 CCJ137-1 HEH MR
31 L522-1m-1 ELpg 68 CCJ2-1 PR AR 105 CCJ133-1 EH MR
32 14SM508m PEE MK 69 CCJ20-1 PEE MK 106 CCJ145m #H
33 14SM530x14SM549S & 1Kl 70 CCJ22-1 HEF AR 107 CCJ152-1 e E B
34 14SM555x14SM1 HEF AR 71 CCJ112-1 HEF AR 108 #ydi 2 5 HEE A
35 14SM521-1 HEH Bk 72 CCJ113-2 HEH Bk 109 #FH 6 5 PEH fh
36 14SM521m HH MR 73 CCJ127-1 HH MR 110 5%32 WH A
37 14SM567-2 PR AR 74 CCJ122-1 Y [E R

Z°M 20 uL: PCR-mix (2xEs Taq Master Mix )
10 uL, Btz DNA 1.0 uL, iE [ 51 H 514
( 10 pmol/L ) %% 1 uL, ddH,0 #h5¥ % 20 uL, PCR

PIGFERE . 94 CHIZETE 5 min; 94 ‘CZAEM: 45 s,
60 CiE-k 45s, 72 CHEH 1.5 min, 35 MEIF;
)5 72 ‘CHEM 10 min, 4 CI#AF
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Tab. 2 Primer sequence for detection virus
I3 7 4 PR 5194 R ¥3 (5-3") F BRI/
Virus name Primer name Sequence (5'-3") Fragment size/bp
PMMOV!® PMMoV-F GCCGTGCTAGATTCTCTAGTGTC 220
PMMoV-R CGCTCTCGAACAGAGCTTG
cmvi2 CMV-F CGTTTAGTGACTTCAGACAG 735
CMV-R ATGGACAAATCTGAATCAAC
TSWVH TSWV-F ATGTYTAAGGTTAAGCTCACTAAG 750
TSWV-R TTAAGCAAGTTCTGTGAGTTTTGCC

1.2.3 PMMoV #WHA TR HEEL Rk
WS A PUE LR 2 T AR ic 1 BORURP IR T A
T MY, L 14SM517m M RE N S8 Xt ie
(CK) , H#l 107 RPrmxtig (CK') . 2022
E-H 3 H, KA B2 10%B R — 8
W= Fh 35 min, HZEMRAIEVERR LBk, 75 55 C
TiRAEM 4 h, BT 28 CHIRER M PR
HEZF SRR T 50 FLEEL BN B, By S
B3 WERE, HEE 15 . K EHMF—08
B, AR 15.2 cmx 15.6 cm $R 00, Bt
AR KR (A BHRE=1:2)

FEAMAE KR 4~5 mIRt, BUEd: PMMoV
PIREER, A 10 A5 PR BTREAY 0.01 mol/L
FRZZ vy (PBS, pH 7.0) 1, 7EVK EAFEES)H,
B RER LB, S o AE TR
W2 600 HA&NIEY, FHFFaRER/D> SRR
FEREI 1 o 20 30 min J5 WS K wh 0w 24T
W, MEHRR A LS, 3 d JEEER 1
Wo K 8 F 28 CHMEE R PR R, M)A
5 d A JREBAEIR, 20 d THE RGAEIR, HHER T
A, FFIEATHUME T
124 ®mEAELE%T PMMoV Btk ivhs
TEREOT B PSR R 2% B 5
BRI AR VS AR o ) P,

Fie L RARAER A SRR T O . 02 TCATAR
s 1o BRIk, SRR S VB 3
DR AR, BRI, 2R AR IR
BE; 5. ¥R AEnt, RO R WY, 9548,
R A RIE AT 7. SRR, 454,
MR, o285, BRIk RGEIRSE; 9. HHkE
JrERAL, FEIRAERK SUERCE ARG, &
BT, WEREOTEAX .

T8 EU(DD=3 OB <12 k),

(7 2 i = 1 < R A EARE0) % 100,

i R FERBUR AR bR 9 (1), DI=0;
Pt (HR) , 0<DI<10; #iJ% (R) , 10<DI<
20; ¥ (MR ) , 20<DI<40; /&5 (S) , 40<DI
<60; /)& (HS) , 60<DI<100,

1.3 #HiEAE

R HE L Excel BT IR
KB AFRIE , (fiH] SPSS 25 bt A7 B K &y
28, %M LSD B{ Duncan’s % i#HfT L H L
SR

2 HBREHW
21 FERERVERNER

RT-PCR % 45 R KM, PMMoV FEF1E5 14
REP 14t 220 bp A4 M54, 5 H &K —3L,
Il CMV 1 TSWV 05 [ P53 K914 th 4507 (&
1), WP UE e EE ) PMMoV B — R L3 i
A FHEE R A
22 HWME LHREEEET

L’ Hebkor TAnic % E 45 %W, 17YB32,
17SCa28m.CF19-34m . 19FB6-1 . 15SM39-2 .CCJ93-1 .,
14SM555x14SM1. 14SM567-2. 14SM526-1. 14SM
565-1.14SM514m.14SM502-1.14SM519-1 . 14SM
504m . 14SM503m. 14SM519-3 , 14SM518-2 ., 14SM
519-2 %5 46 1 Fh A SHUE RN L& 41
Fric (B 2) , Ha 64 (pFp sy 4 b Hir
M, LI SRR TN LB PibE R
2.3 HWME PMMoV HilE%EE

BRHUFP BT PMMoV HiitE e 45 R (K 3,
% 3), 46 P RAfEE R EM AR, KA
XF PMMoV Gy A 5T, 45 B 5T i 9 145 18 B0AE
8.86~60.00 Z[A], i 1f 5 L HE AL S WL BRARFD T4t
PMMoV fEJ7 15855, B(EME, RAPTHEBRAL,
RZ AT b S PR BT CF19-34m
F1 19FB6-1, JigtE+a %5k 8.86 F1 8.79, Hih
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Fig. 1 Detection of PMMoV, CMV and TSWV by RT-PCR
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Fig. 2 The detection of L® resistance gene in pepper germplasm
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Tab. 3 Identification results of PMMoV resistance in pepper germplasms
No. name Cultivar Disease index level INo. name Cultivar Disease index level
1 17YB32 C. chinense Jacquin 37.78+1.11™ MR 25 CCl22-1 C. chinense Jacquin 55.56+2.63¢ S
2 17SCa28m C.annuumL. 39.26+1.74" MR 26 CCJ112-1 C. chinense Jacquin 38.94+2.55% MR
3 CF19-22-1 C. annuumL. 38.5242.20™% MR 27 CCI113-2 C. chinense Jacquin 60.00+1.39* S
4 CF19-34m C. annuumL. 8.86+1.35" HR 28 CCJ135-1 C. chinense Jacquin 60.00+2.12° S
5 19FB6-1 C. annuumL. 8.79+£2.31" HR 29 CCJ157-1 C. chinense Jacquin 58.52+1.96" S
6 19FB11 C. annuumL. 37.04+1.51° MR 30 CCIJ110-1 C. chinense Jacquin 36.74+2.28¢" MR
7 15SM39-2 C. chinense Jacquin 36.30+2.04° MR 31 L506m C. chinense Jacquin 38.58+2.33™ MR
8 CCJ93-1 C. chinense Jacquin 17.78+1.99° R 32 L502-6-1m C. chinense Jacquin 37.04+1.59™ MR
9 }gﬁfﬁx C. chinense Jacquin 29.63+2.65" MR 33 L528m C. chinense Jacquin 39.44+2.18" MR
10 14SM567-2 C. chinense Jacquin 39.26+2.60° MR 34 1531 C. chinense Jacquin 38.95+2.53™ MR
11 14SM526-1 C. chinense Jacquin 37.04+2.14™ MR 35 L533m C. chinense Jacquin 37.04+1.66° MR
12 14SM565-1 C. chinense Jacquin 40.00+1.50™¢ MR 36 L535-1 C.chinense Jacquin 39.93+1.35% MR
13 14SM514m C. chinense Jacquin 58.52+2.77° S 37 L539 C. chinense Jacquin 37.04+1.13°™ MR
14 14SM502-1 C. chinense Jacquin 39.74+1.49¢" MR 38 L537-Im C. chinense Jacquin 54.81%1.04¢ S
15 14SM519-1 C. chinense Jacquin 39.06=1.61™* MR 39 L5322 C. chinense Jacquin 38.14%1.66% MR
16 14SM504m C.chinense Jacquin  39.37+2.47™M MR 40 1545 C. chinense Jacquin 57.04+1.54° S
17 14SM503m C. chinense Jacquin 39.26+1.461" MR 41 CCJ64m C. chinense Jacquin 38.79+2.77"¢ MR
18 14SM519-3 C.chinense Jacquin 35.22+2.08% MR 42 CCJI87-2 C. chinense Jacquin 40.74+2.29™ S
19 14SM518-2 C. chinense Jacquin 39.26+1.408™" MR 43 CCJ137-1 C.chinenseJacquin 37.04+1.60°™ MR
20 14SM519-2 C. chinense Jacquin 37.78<1.77™ MR 44 CCJ133-1 C. chinense Jacquin 58.52+2.53" S
21 CCJ52-1 C. chinense Jacquin 34.30+1.49™ MR 45 P25 C. chinense Jacquin 37.04+1.76"" MR
22 CCJ148-1 C. chinense Jacquin 37.75+2.00° MR 46 P65 C. chinense Jacquin 38.52+1.35™% MR
23 CCI2-1 C. chinense Jacquin 38.15+1.46° MR 47 14SM517 C. chinense Jacquin 55.56x1.65 S
(CK")
24 CCJ20-1 C. chinense Jacquin 37.44+1.35% MR 48 rhifg 107 C. annuumL. 11.1120.82" R
(CK")

E: FFAR/NG PR 22 55 B3 (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference among different treatments (P<0.05).
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