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Abstract:

Crops are often infected by pathogenic bacteria during their growth and development stages, thus leading to huge economic

losses. Timely and accurate detection for infected crop is helpful to provide reference for formulation of disease prevention and control methods.

The reference materials of crop pathogens are important reference in the process of crop disease detection. They play a very important role in

the qualitative and quantitative detection of crop disease. At present, there are few reports on the reference materials of crop pathogens, then it

is urgent to support and develop them in an orderly manner. In this literature, we summarize the research progress of crop pathogen detection

methods, detection standards and crop pathogen reference materials, aiming to provide theoretical direction for study on reference material of

crop pathogens in China.
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38 T R, 2 A A o
FRA0 . HA G RS A AR R BB L AR o
i ] TN R R A E . W AR B R4S A
R S LA T 7 RN, EEE
FhUE S H AR5 BE ( National Institute of Standards
and Technology, NIST ), ¥ K F| . [ 5 K U ) 5% B
( National Measurement Institute, Australia, NMIA ).
[ 11 5 B} 5 0 98 BE (National Institute of Metrology,
China, NIMC ) 25 Z LW WU © 28T AR & 1) F
W B BAERR, VFE ARG O B
A . ABAEY o8 T bR HE ity 7 T ) AH S 44
SRAED  AH T3 T XA 3 A I 736 T
VE o AR SCH b X AE s TR I 7 vk L A AR o B AR
Yo A v A ST S AT LR ES DU O R
VEVIR TR bR E S A SR i 22
1 EmRERERNTE

VEWy s o T ] DL S A TR . L T A B 3
FhL EMER SRR, SR @, RAE. %
I P Suil iR RN NGNS R R (N AN
FEPESR AR R, 5 S0 52 B I VE I R4 T S A3
AT . WA B TSR | AR |
RO AFRE AL, 30 O S R BT 245 T AR
PLRHE . A SE g, TR FEEN, hT
VEW IR o T 5 B0 BB BT ) e ) 2 B L K v ik
400 1230 /41 WA AISEHI A B, FERERSR
{ZAIOE 7S5 AL Tl N W= S (27 b d e sy N NG |
X SN, VR A SR T T
VEWIIR B AP AR P i i e, 7 (bR AL
FE R AR 351 5 ), A 15 Fim ok
SINT (EL AR A F AP 45 ) F
TEASHE RIAE ) SARY) 7 44 50 ), FLrP a7 Fh, 3L
T 6 Fft s 3 Ff (R 1). N, JRZERBERHTH (bact-
erial fruit blotch, BFB ) J&—Ff" BB VR E , %
PR AT LMR LG L FHI LRI # SE PR )
o R STE BG4 U B, 5 20 & R IE I R (R
FEBE, IcASEUERE, SR P R K
PR, BB RMZETI, RO e e 8
BT S E P BB E 2 — 1 R

BZ9% 2% (maize chlorotic mottle virus, MCMV ) {24 %
KIFZFBAEYIRIE, EAR TR, R ELE L
ARG RENEAT F Az — 0 X TR R A
Yo, TEAE” BT DUE A VERRE . R
P ) i R ARV s e 1, (G AN o B
Z TR INEY RS DL o BRI X V) SR A
SHHEAT R WA PRSI, W] LR VR B IA AR
M2, WA TR,

FURT, 8 BP0 T G 7 vk 2 AR B 24
FoOWEEW A AR E DL Ry TR AR, o,
TG R AR E Y i A B AS ARG 28 | B2 5%
REARIEATRI0 B HI T, PR T BT, WS R
RTEA s 20 BRI IR A iz, H
T B WE B —E MR miR, BA R &
UPEFUAREE 5 M0 EXS T XE RATEAAR S 37 Y B0
UEY (s ), SEXMER R, ik, @ %A
TR AR T i, IR R AR AT B YRR A ARG
I3 SR B HAT R G R R PR SR A
TEVE Y56 BRI o R R 92 o A per gy Y
18 A i K e W B (enzyme-linked immune sorbent
assays, ELISA ) [ J7 15 X} BUBUR BE B B ( pepper
mild mottle virus, PMMoV ) JE47HRGI, i K A 25 o)
i ) AR A S (polymerase chain reaction,
PCR) A6 I e b A6 ARG g o T 4F o 52 I 5808 & &=
PCR ( quantitative real-time polymerase chain reaction,
qPCR ). %7 PCR (digital PCR, dPCR ) %4314l
oA, tgHs A EEYRE A TR
B Sy T AR R (alfalfa mosaic virus,
AMV ) ) RT-PCR HI RT-qPCR K Z, o] I T4
I A% B2 AU R i) EL NS B N B E A AR 7 5
WL LS S T ZAEWIF AR (. perennans ) %
BRI A IR E o o U8y PCR AR &R, 52
PERIZIR R A = R kSRS E . dPCR AN
— M RAZ IR E TEBOR , HAS O T bRt 2] L)
X REAR I IR (095 DRI T4 0 ik, HoA RBUE &
SEFOREMEEAL S B APCR B FH T 1 406 T 4G T
P, WIS R R il 5, BTz AT
S CHMB S e 0T PCR AN ) (BRifEs
DB 44/T 2220-2019) HJ i &, H dPCR £ A N 5
SEPRAIN AR, RS AR B e o T A D ARk
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Table 1 Types of pathogens infecting some common crops

JRILNEY) Infected crop Wi 7 44 R Name of the pathogen R Type of pathogen FEEIR Main symptoms
POIRAEH P R IR B 12 g} I 46 CPR I B

R 2 AR Rt e gl (SNl ) g} LN PSS
AR it 1A A EE . WP

T3S T AL R AR BB A R LR (A TR S B
KRR T B AR KA T M A B T i Mt . AR5
BUAGEHIARLY) BEKPERT I EllE) Yo RuN TE

BRI RHEY) BRI AT L M R

TR Y FREP AR ZE 4 5/ L e

FAFT FEFT EREREER L hi%z

KRERTF, E3% PNCE ) FLH JEERE . %R

L LR & AR B A LA R K

HAER T HE A R k. W

A AR B VRS T e

FRFNT, FERF TARABERBER T T W

PIRAEH P R BN BEL AL o 2 SR Wi . g

TE - RPEERET (PR N RILRIE ROV AR R TBAE4 351 5)

Note: The information in the table is from the Ministry of Agriculture and Rural Affairs of the People’s Republic of China Announcement No. 351

AEFNGERMERTER IS, 22 dPCR FAR N 2
b BRI Fh 343 T 22

T ARSI ok B B RS bR AL, A4
E R E B ARG S ( https://std.samr.gov.cn ),
T [ 4 I K A L 230 AR 490 T ARG I A v
(22), DA AIRTEA: ™ ERYI . 7RI 2EhR
e, EIZARESL 71 300, L EE 309% 5 ATl bRiE L HE
ez, $L13350, (HH55% ; HOThRER 32990, &
Fe13% 5 5 A 5 WEZARETH, HAETak TR ER
Be (I 1), AHE B 2 — R ARG B T 4
NGRS R E=ARHEY), SEAYREDM
AR BOMIR AR 7 5 T RS . 1200 OB 32 W A A
POl E A E . HETC S mE AT T (i
BRI B SN S PCR RGN 5 i2: ) (BrdES « GB/T
28062-2011 ), A7 B I T 2007 PCR G ) (s
HE'S - DB44/T 2220-2019 ) S5 AHCHT M A5 vfz, 42 Bk
TG RIS A TAERITRE . KRS AN
14 25 B9 (rice bacterial leaf streak, BLS ) 42 %] 7K #
165 f ™ A A M T 22—, W KR 25 TR TR E
3 B ARSI, R S i T e /K R ) A R
WP TER . BAT KRN SR B 1 A

PSS E ) (BRUE'S « GB/T 28099-2011) ARifE Y
e, XPREEE . S e bR Sy T
TR RAN A, R R AL, A4
SRETINAER . X LEAG IR M 0 5 XD B
TAERREIEAL G 45 5 0 B v A T S Ay E
B
2 REmSREDR

TENEI R RS DN AR rR SRl RGN 435 R )
Wb, W EARE R XTI, RIS AR
HERR AR — A 5 ) ELA: W e R AR e BB HE R
FER I AR B BB AR . R R RE A 50 L 1R Y
PREVE RIS PERER I A VE R 2 JRATA I T A
EBRM ( http://www.gbw.org.cn IN FHREFE 5 M
( http://www.crmch.com ) J AR 4 Hr o0 M Chttp://www.
gibwzx.cn ), A 52 FIAEYIHE TR AR A B B IF 4%
AN (23) 5 Horp, FURARME S WF RO i 22
A 46 b, (5L 88% ; AHEA A T AR UE A I 4
A A 3R, S 6%, BN, KRR
A A 2 AR O JRPE QTR ( Burkholderia glumae )
JE G EKFTRTIE . B LA A R 2 i A o M 3
T AR E it 1 O], A7 B T KR A B A A
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Table 2 The published standards for the detection of crop pathogens in China

FRUES Standard code FRIfEZ B Standard name

FRifEZAY Standard type

20221857-T-469 KT 2RI RGP 2 7 Ty v P gNiAae
20221118-T-469 fi1) H %8 TR0 TR o8 o T 1 FEZ AR
20221115-T-469 AR B IR TR S 6 i PCR AR AR LR EPIR i3
20221116-T-469 T JE S VR ARG 5 v [ SR
20221122-T-469 /N7 R I B TR 2 2 T EELINSIR1]
GB/T 28062-2011 FHAR BRI R SE 585 PCR A 5 3% [Py
GB/T 18086-2000 PRSI JH ARG TR RO S Ty 7 [EPd
GBJ/T 18085-2000 EIRGTIEE /N2 o A A TR TR A8 3 v 7 EF i
GBIT 40626-2021 RS 2 AT 1 T 02 9 1T 6 o 7 [ ZEhRfE
GB/T 40627-2021 TSR 2R L7903 RIS MRS I T 72 [ ZEARfE
GB/T 404472021 TS 5 R TR A s o T T FhnifE
GB/T 40453-2021 TR A7 S RE i TR G928 S T 1 FARIE
SN/T 3432-2012 J11) H 55 25357 TR R 928 48 0 ik Aol Arif
SN/T 3435-2012 THUR A 20 PRS2 s o T Anl bRt
SN/T 3423-2012 B TR0 3 RIS 2 2 v ol Ari
SN/T 3675-2013 FREALA I TR RS 2 s T T 1ol ArifE
SN/T 3682-2013 R ZE R TR Y2 S R v Tl b
SN/T 3579-2013 L IZE DA T AR 7 72 (|27
SN/T 3581-2013 FEWBIAZ AR T T 2S5 PCR AN 71 (RlZ7ni
SN/T 3752-2013 SRR B R TR J 0 T 1 ER &7 5
DB44/T 2220-2019 HHE BRI LT PCR A6 Hh 5 pR
DB36/T 1370-2020 TRAR LRSI R BT 24 RS A A H b
DB36/T 1373-2020 TR SRR N 1 A VR S B AR R H 5 A
DB43/T 1957-2020 RIS 1T 43— R A R 7 bR
DB43/T 1959-2020 PRI ARG B AR KRR 7 bR
DB12/T 1006—2020 A F B A T PCR RSB AR R 7 bR
DB6111/T 149-2020 TRIGAIACAT 15t 927 995 DA TG TR D32 AR R o7 BRAE
DB33/T 2408-2021 T 28 2K T3 TR RS S v 7 FRifE
DB32/T 4139-2021 SN PRI TR PE LA AR Hi 5 A

o R P E BRI T 2 ERRER B AR Chups://std.samr.gov.cn )

Note: The information in this table was obtained from the national public service platform for standards information ( https:/std.samr.gov.cn )

TR TAEJFR 2 B 4l 2 @i H A 43
25 R P D R - KR 20 1 A S TR B A A A T
AT | TRVERRPESE 25 TR bRAL, DA % H A
PR K FE A R PR A R TR o /N A2 AR i 2 R 22 Pl
NEEWRYNE , RBUNE =B E, /N
22 IR A RBR U S B A A Bl T2 R AR
TR0 R T R R bR, S T
R 77 25 B % HL 09 PCR AN 59k . i mar s ™
FIFPRAE AR V076 HENT T S e M AL B bt i
P qPCR 5 ik o FrfE s bk 0 . FH A VR 0 1 )

I TARSRAE T FHPERR S, PRUERS DN 45 R ] S
AR, S TR EE SR AE T .

SR UES A LG, A UERRHEY) BT ( certified refer-
ence material, CRM ) 7ER I T AF v BEAE hy = (e i1 I8
FRRCHE T ARG DU 45 SR A T R o i, SR
PIOKE . Jyate, FRATE A ) G v ) o A
£ (National Sharing Platform for Reference Materials,
China ) Zr i AHSCHRMEY BRI BRI TS 00, (R A i)
VEVI R I AT UERR E ) 5. A=W bR e o mT LA 3y
FEURBRMEY) . R DNA FREY) T R 41 DNA
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National standards
programs 2%

[ 5 BRI T 2 bR E(S B LIRS EA Chips://std.samr.gov.cn )
The information in this figure was obtained from the national public service platform

for standards information ( https://std.samr.gov.cn )
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Fig.1 Types of detection standards for crop pathogens in
China

v I B 2 PSR v S DU AR 0 BB DNA
B V) I 2 B 1) 2 b v ) 5 P R AL ) —
i, FLORSAAE TR AT, 2 A DR TR AG I v i
W R A 8z — 0 LR 4 DNA 40 1
FREY) IR 32 FRTE L RTCRE DNA FRUEY) S, X
A FAZ IR KT kI, LG 5 78 T R 0 i 5
fi%, ATV IIORAE, FEHEA T 2 E it PCR B
FHE KR F A faT i, AH SRR i DNA (9 T it 2K
AEAXTEER R, 232K i DNA T i sgmm . 5
PR M) o 2 B A B ) S B ol o 8 22 1) — Pl
i) T o Wi B SN s LI (7 Svist 7/ NV EA Y-S B SEN 7
HEV T R I B A DG, DR s O ) e B 10
T EARAREY RS R LR Y R AR
A, T HAYFRED Z RN E R, Hi
& SR A T XERE R, TR R R AT A A 1 R
PRSI FAOAE

FE S TRE b, AR BT A v i B A
KAk —5, FEUFEBEED GRS B5HERL.
TR PER I 4, (EURR M 50 1 il 5 o o g 00,
FE 28975 B BR E D TN, T DA 0 2 0 1) e LA
BRI TAE TR, RIS 2R VEYIIR IR AT
WER T I, A R T 0 A s T I e o A
TERTEEE, IR s e BRI i AV E I EA T BT

&3 WMEMFERERER
Table 3 Information of selected crop pathogen standards

bR dh AR SRS A%

Name of standard product  Type of pathogen Specifications

At PG R LAY LI FHIER TR 5 B 5 PR

JRA ALY FLI FHIER R 5 EWR 5 FAR

RS FLT FHIEG TR 5 ER 5 FAR

KRS (A2 A FHAREFRY) 5 T 5 AR

)

SR AT L RHEEFRY) 3 W 5 AR

R e U FHEER TR 5 BIR 5 AR

AZ AR 0 N} FHERTRY) 5 BIR 5 AR

FWRIABIEE  HE FHIER TR 5 B 5 FAR

J e it LI FHIER TR 5 B 5 FAR

INFETREE T FLI TR RHEETRY)
W5 PR

BLAERE 22401 FLT TR

B2 LI RHEH )

25 L FHEEE TR

JEWE A=) U FHEE TR

e A A i AR i N} FHIE TR

TKAEH IR i )

IKFRAMPEAS AR A L7S

PRAMATOE/RIBICTE 48 T H

T AT BG4 B 1 mg

(PRSV) HAEN

FERAEMEE (TuMV ) i 1 mg

EAEA

MK FRRAR AN B N TR 1 mg

(SRBSDV ) W41
o RPE ECRIETARUESLE B R Chttp://Awww.gbw.org.en ), EI ZKBRUERE S
% (http://www.crmch.com ) KA H Chitp://www.gjbwzx.cn )

Note: The information in this figure was obtained from the standards information

website( http://www.ghw.org.cn ), national standards samples website( http://www.

crmch.com ) and standards centre website ( http://www.gjbwzx.cn )
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