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Research Progress on Homogenization Comprehensive Processing of Tobacco Threshing and Re-drying
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Abstract The effects of homogenization of raw materials, homogenization of water control, homogenization of chemical components, homoge-

nization of leaf structure and homogenization of packing structure on the homogenization processing of re-bake tobacco leaf were systematically

reviewed. Dimensional comprehensive measures on the control effect of the tobacco threshing and re-drying homogenization process were dis-

cussed. Finally, the prospect and suggestion on the new technology in this field were put forward based on the technical innovation of the to-

bacco threshing and re-drying for relocation and technical improvement.

Key words

] G AR R R AT 2016 Wit A5 A0 25000 v B kg 4T et
SRR R E SRR UK T A A T
L RIRR AL SO R GEr [RIERE AT 5206 1) o A5 42 7 3]
RN E . E TR RS LUK, FT S B R T 40
22 T AT 55 R T2 R0 88 Y B S B 43, A T
AN R T ROR, RN TR 21 22w,
SR Tl 5 & e TRV B Tl et SRR i 5 22 4 vh
A7 BB LA R AR R it A A X s Rl 43 AR e
bR BT A A ORI TE . Tolb T, #l22 T2 58T
ZAREN T PR K AR T Kk R AR A 2
— B [ 45 B T R S TR N2 R B X fE—
SEFREE I BHAT T BT 13 . SRR R /KPR R
4l b A5 BA AE S PP R AR SRS R SR AL B B, 18
IO S AR T 52 1) 22

ARG AT A2 0 T8 Bt i = A — 7 (R B
o Bl A b S0 ) |, B S R AE 2016 ARl T
AT B AR K A3 24 50 2 TH SRR B, TR S B
T TAERER ] AT 3 Bk i T 2.5
AT RS, ST, SEF T T 2w S Bk
T T Z2HEARMTRENAS, BTV 218 _E 4246 52 45 T
AN TR
1 HRASENTEXNEAHRERREREENEEZRRE

JRHT AR M — B2 BT RS DG . RTLAR
R BRI AR T 4 50 F A ARHE , 76 4 31 Bl P ) 4
SR TG E & i DA EBAE B A TR ST, R B R A
JMER 1. 10% B FAB R 3.27% , Sl B 5 Ml 2 ] () 2%
SR B 2 KT B A i d/IME R 0. 65% , f KAE N
E4&TH

AL E () AR HERA (SR 5 HY-
HH2018Y101) .

IR F(1990—), 3, =@ Rk A, M+, AFIEFERA
Ro * BAAE B EEFH B KNFRERRZS
o AR T @A A g TR

2018 -01 - 02

EEEN

WimBH

Tobacco threshing and re-drying ; Homogenization processing;Tobacco leaf; Whole process

4.21% , kil GRS s 2 8] 14 2 S5 o B4R B AR 2 KK
B 5 e FE ) — it ] — 4 0 bt B B AR,
ARV AEAS DR (7 A48 36 12 A58 1 A MR it A7 5E o>
AT, A5 B[] A 285 DI ] B4 JA 5 B A A2 A e HL 28
PR Y25 R 5 TR A AN ) AR 28 DX, A ) 7 45 45 20 4 R
B B AP AN TRV RRE AR S ARBRIEIIROR o 2501034 il
FEYE A (19 45 R s, A B 18] 8 40 1) 5 B AR 22 0 22 5
o TR Tl Al A A 25 0% R 1 5
IR TR, A2 3Tl ARSI VR B4 R 383 £ 7 7R
PG, PHEER AR (N 63.4% ) X LEHTER
B, TCAE R R —AF 073 A [ AR B 8], AN [ i ofr o7 AR 2 X
AR AR I S22 B3 (PR IBUGR AR 2 ) B 22 57 0 2 WA 1
(1o BRZEAFR e RE R BOR AL A T HE N R A R AR
ASAAE (FE N Y 5 BR358 AR RRONE ) A N Ty S LA 42 14 U8k
A, JEORHUR AR P 52 BT SURL SE A M R A
24, D PRI A i 32 B 183 A R RE A A AR M
JEE o i FE ] JEUH% J5 e ANRRE PE 205 46 0 7 i Y o R E 7
K TR EPRER . I, BF5EST i A0 3 i THoR A
2 RS M TXHENREA M

2.1 FERLREHRUBIRN TR, E SRR 5
BEAF A AN T 258, B SEBLBORL AR LE A R -
STRHBC 2 MO R” A7l X EURHE B X Bk I 178
MR G A IFTEUA AR AR o A AR DL st fe)
PEVEFT JRURHICHT , FLRT S 7R TR SO ) Al 2 il BEA T A
-3z ], B T2 BT REA T T A REI A A JA 18 1) Jo
Wesh' L WAL RS R, H L GIROR NI AR R O
A AT R - R 2 5 R AL g
B A DR, X A i i 1 A TR PRt A K A e P 1
AT H T, KBRS AR O A Al A S 3% AR
FHRIBEF R G CPIMETE 4% LI ) o =g MR S48 2 )



12 G AR e

2018 £

HRA KT e FURE IR B B AT T RRE R 9t
DUAE 17 d AR 53 AR

WA R R T A S, R AR R B FOB Rk, 525y
A Tolk A A 3R T IR EAZ R TT, A BE AR Al fr)
KA IS, J5URE_EACE” 75 T IR B A A N
TE T, ST il (R RRIRE ity A M7 ity JAUBE T T 32 1)
RRAGRAIE . JEOBHEIC 22 T AR AR R 7™ i oo A 0 22 B Al
Je " JEURE EOKP” I ST I 2 — o RIS 0 EE LI
PASE Bl FE BUARAE S 3T i SRS 219 Ok 24 A in T, 42
FISZ R P I B 75 178 S R < 5% BB, 1 JRURHIR TIC
JERBEINZR 22—, I Al B 45 5 MR i T A 28t b L 55
GRS A B hr, R R e A JRORHRC 7 26, A3T i
S TR 2N S e, SRR UR R E 1
2.2 kGEHMHBRUMIER ORISR TR
HR K 3 8] 1) 28 3 R B R TR YR i 22 4, SOR T
TR 00 A BB, S BRI P AR 2 52 40 D
P, A MR R A SOk, S5 7 K o3 (9 34 Al e B
MEMTEHMEZA T Z—, REHI R KA
STRHAM EIAFAE AR I RS BUG , (R i AR R W R
U5, K TR AR A 21, N2 A B B VR, e
FRTE PR AR 555 22 53, JIT LA T — s ) PR AR I T ) 3k 2 5 7
JFEAFAEZE S, X 5 | RS AR P b A R R A 2 8, DSk I
SR R AR E PR N AR . A LR
S A7 AR 7K i Pl PR B B A e e, 2 Al i ok — 5
(EE AN

T S AR ORAE I P S5 X S PR R AT . 289
7K 738 A5 S PR, REAT RGHE Sk R L. S BN
T A R ORI LA S i) PSSR I AU , P B K
Py IR AR R B LR K 7 B3 201
2.3 UEBSHREEIRERNRN LD EAR
HATIEIE PR TOHAS A L2 i B P, AE 4T S 05
T L ASELTAMERER I, S35 R B A S s il . e
SRR A B AR L 2R 7 el AT S A B AR B A
TRIES AR, TR T T 2 A el b AR AR

R RHITE AT Sk, AR (35 S A e A TR B A
MR K, ELAR (PR T B SR R ks 2
L b AR 4 A FE A WS 5 T T B —
SEXIK . BRECAH ST & B, M3 JFORE 5 4 B3 o et
AT AN TR 3R, TR R S A B, A
ZRBCE —E W, ATV TR A SR s AR i
A T AL A R B IR A A R A
A AR o IR R T RO R R ) Al i) 22
SR .

FESCEE N 38 FIIE L0AM S WA A T FEZR A 25 WL 4
AN, I 2 0 T AR AR I8 2 R 3 S A T A e 2
BRI R SR sh P b e B NG E N . BRSS! 8 A
UELTAIEE SIS I 1 B TS8R, e B4 ST A i i i
AR A S5 2% 2 5 K 3 R (A S R R IR O, =

(072 5 R RO T AR NS TR A

HTREAT ARG - COMA T B9 0,58 BRI 5 HE A B 2
JY S B IAR O FEF T 5200 A ) 2246 il i e rh s 1 2
T ZE28, LA AR 22 1800y, IR T Bl D i e , 3 el
s BT M 4 ) T 28 bR B B2 SRR B, S
LEB IR M55 52 R S AR BRI 25 2R s Dk TR AL 7 AL
THHBC T IR RA 2 T Y A A R4 5 @Jn T e il
DRERE R A it 2 A ) e 2B
2.4 MRAZMHREENRENRM  PII0EY], 12
GER R 22 5 I S i T ANERE MR Bk o T4 A 22
S AR BB VR T ik B b 85 Xl
SR et A T AR I A A 22 RS e R B A5
YR R AR AR (> 12.7 mm ) S m, >3.2 mm
22 LN, B <1. 4 mm (2248, PRk, 4 &5 4T
SR B AR 22 5 R T B A T PR B A
ST E R — . bl DL, AT B Iy R Y
Bl in T SCH R

ST LRI, MR 2SR A 2 B Tk T 5
MR S AR IR o ARV A2 AL B R i T 5 BE A
TEZE S, T LA IO (410 S AR 5 7Kk 25 A 3 8 7 AR e . 5
i, R R B 3 B PO | IR 2R e T e T
SR, DA g i S M 69 S5 KR R, SR
113 FHER AR G DT A 5, 3 224 %10 Pt 7K o R L B2 T 3
ARSI G5 B AP JC R ORI M i T58 8 . R —
SEGL ROLE AT AR ATV B A Y N B I S
TR Sk 4R i, AT ARAS B0 A rp R o3 TR g S5 R
AR R

BEA, W S R 35 Jo A N T 07 S PEFT 3 A AT X
IR EPEREST T MERDEAR R A THRAL i B 25 2
SR B A DT P

DRI, e 3 ) 2 J5 A 07 S0 1 i AR 8 T )
P W 5 VORI 5 7K o R U R4 I R A5 Y iR 2%
1 TERUE BT A DR B AR RS 1V 5 s 1 i PR R A9 9T T, B
o RAF BRI 73 B ACR B EE AT AR, it i
R BRI A s DA HERZTT RS SRIE A R BE i s 2
FFIE 4 (4 RT3 AT, B P R X 03 ) R o2, i B 5 A
JrHEATT ST S FROCOI TS0 e s 3

B TARAA, E Rl L7 R%EE, K, 2%
W S R AN T o il 22 ) A AR IR G R I Ik
Pl RO AVE
2.5 FFEEMBBAKIRI  FERA, 55 2R DVR
(ARSI o 5| R 3 O 22 A AR Y kA it
RV Hr R RGN o s ) e e 2, B SR v 285 P 45 F , —
S L A AR A AL I R P A R T R R R AR, A
TR B MR o RS PR L DR e 3 e A A 15 B S 03t
SRS ST (L BOATRL T 2 AR S Bk S E TR
DRI I 1) 457 TR S 0T

JOE TN A A I A 4%, PR AN (] iy Bl L 25 4 TR



46 # 12

EIRFHF ARFE

IATeH B A LA R R 13

K> K TT RS N BB SR (AR, R B
JOE SR AR 8 L ) B SOV R ol T s AR AN 1 i AR A
SUMAS I B
3 RESXR

BRI C A S AE D7 A JE 200 20, L2 3 BRAR
PCHA JEORME ) 2845 22— o S0 0 A S 2 00 ol B i
BT BRI (3 S RO — I EE 2L e . TG WRHR
Beds e A o BB I SR Sk K g a2
o, IS PEAG B R Ak, A — — SO, £ 2R T e R A T
SRR B PR BV

(1) XTI BREL , P Al S Al i 5 N T IR FC e L 52 3
ALK AFGAMR B T, P, BT AR AR AR i
TE DI B AR AR T ST IR S A A LA [R]
SR H X BIHE AR F R IEAE R, HRHREAS [R50 ) I AR
[ ARF R, 7RI 2R B b S BRI, 4% 1 R PR aE PR B Y
FOEVE , 5 T Boin TR SE IR ALY ) Bl Sz
S BRI TR ARG , MR T U WAL SR Bzl b A i A~ B
OF SR ARG AT AT, RAE AL A 18003 (LR A7)
BRI IR I , S L T4l BE B B DR SR

(2) I J S B 25 7R 0 R A B SR ARAR R A
LER IS TR R SR EAL S DR D Y I T T2
Ja 7K I3 1A HR A2 R MLt B8 P ) il 240 i S ke, i oK
IS EE AP 2 SR AR 0 5 R4 i R S5 i e R
S RTEST AR A F TR B FTRAE DA fr B T 4R
SR FTTIPERE T W 2R e B BRI AEARS I 1 RE, R
Fi IR ARG, et 2 T Sz 7 B, T2
R T 7 ISR B b 8 =2 5 AR T , — L T e T
i, JF RSP R T 25. 4 em, G K Sl R B 20 V4
AT b, =R T RS TR X T Z
BRI SS TH A 4R R A

(3) e Bt o B ) F 8, AT HILAT B2 AT A~ iy
AR BARTR I , LG 3% B S HILIE T2 M 3T 6 T3 T s
SR AR . BT N AT 2 = B HLAT
TEE AN R AR R AR 7 i S P A A I AL (LA
TRERA EEARIR) , BOE (AR RSN, YR E % AR T
RAFERL, YA i Fo 0l HH BEE (R, w55 HH I A —A L IR
IR HEA S — 4, SRR R A TR BOHE 2, P A o
RSN ASCIE , A0 ) AR, S B = 120 4 oA ) A 1 422
o H AN 2 A A A

(4) RGBT, — A RIE R M) B2 4, —oh
PRAE MRG0 1) R 5 e P AR X R —
B SRR NIRRT I T 2, Pl HLA R 2
HI 5 , [ o S A I 42 20 B 2, B R AR T P A 7K
IIUARE T I S S KR A B Tk s, — B
FIM SR B, DL E N 4 D THRIX S 2 AR X,
TEARIELNE 5 B9 2 S T2 PRIERN L, FRAS I 1 A0 X 1
AN DX, S A A 44 DX 0V IS TR] R 07 AR5 AL
TREE B TR DX R 5 48 5 A, AR 7K 23X LA 38 41

0T SEIAIR NS 5 | [ A SR A 3 AR 1.
(5) T BB S B4R 5 B 1 34 Ak , A8 2050l A il it S0
MRS Tl AR S R BE S O, A Bl T e i e 2
AN YR TR AR A — B, A E YRR S
WA TR TEBRR S0 i@, Bk, FIaBR Fgask
bttt AL AR R 4 R AL R R R IR E A
8] A2 s ] PR R IR
FI-E R T2 B A “ R I TR X I &
YRR 8 T2 AR EE R X
S & Lk
[1] EZIHEE SR, BT ZHFE M. Auat: rhiER: Tl k-, 2016.
(2] XA, A N T a8 = SR Rk TAREERE D[N,
277 HAEE 2016 —06 —06(001 ).

[3] BRITAE, IR, AR, R TS R M R B Ay & s RHIE
W3], AR RS ,2004,10(5) :20 - 27.

[4] BifH, =M, FEH, % REASKAEMIERS E2E2H [T ].
rh AR, 2009,17(2) 285 —290.

[5] 2571, 1R, N 2. PRI S MR A5 o0 (28 5o T
[J]). PaRgA 27412 ,2008,21(5) 11270 — 1274.

(6] EhHHT, Lo, T3on, 5. B A KM s b ) ]
JHERHE ,2006(8) 55 - 59.

(7] 2k, AR, MR TR [ ) ]. th B SRl ,2007,28 (1)
43 -47.

[8] 5, ZiRb RN, % Bl 7 FTH- 2 Re izt 22z AL ). BLAk
FENH(BEE) ,2011(2) :66 —67.

(9] HRARL, Brbkar , e, & JRMHRC T3 TS S o [ ]. B e
SRRz 2011 ,27(6) 1684 —686.

[10] W, s 1L, 2. FTM 0B L ¥ S e o [ ) ]

Fl¥,2012(12) 114 - 17.

[11] =rfr B AT EEE S adGE . FT =S 2w

AN TR R AN . A7 E R ,2017 - 06 - 13(003).

[12] e, XIER, SR, 5. N R AT S D ETE ST IS TS IR

FOIRR R ). i 5T, 2014 (12) 13273 - 3276.

[13] BRIKEE, MRS, =AU WMy NI 5 AL i ) 2 A O BIT

XL ). A EHRE R ,2008,29(1) :30 - 32.

[14] ZEpb)y , 200k, orad, 25, St SINER R AT ], P E

JRETRL 2002,23(1) 9 — 11.

[15] Sk 2=, JRRCF , SRS, 5. WE S S bl 290 .

FERRE 2007 ,38(6) 621 —624.

[16] MRLIRN, TEHy, BEE R, 25 S INB TR Rt S5 AL 22 B 10 56 22
[I]. LRl ,2010(3) 1567 - 569
[17] FEER, TR, BATFR, 5. T AR R S s O B [ ] JRER)
$7,2001(7) :3 -4.

(18] kg, Bhidfe, bR, 5. F TSI MR S B 2R AT AR
I ]. P EIEEAAR ,2009,15(1) <1 -5.

[19] E2248, FHURG, 2N 5. e TR R, A KRS Je5 5
AINTLT]. SRR ,2015(6) <73 =77.

[20] g, B, FIR7E, 55, MRZ24E R IS HI R rg e ) ). 228

FallRlE 2010,38(32) 18589 —18590.

[21] PN, Ko, SR ZE. BIRE I ROR T e e [ )] IER,
2007(4) :9 - 12.
[22] I M2z AR RGN G T B i ot [T ). Bl

Hf185r,2014(20) :5,7.

[23] XS, 20, MOF. R/ NS 22 RS A RIET [T ] HER)
$7,2002(2) 15 - 17.
[24] ZRREE, 00T, XIESE, 5. MRS S AR BT RN X A

[J]. JRERR,2005(2) :5 -6,18.

[25] P, 530, 58, % TR E S H A RO AL ] TR,
2005(1) :8 - 10.
[26] BXEH. EPEREIRFE BT ) BHIE T2 ) ], R E R (Rl

- fIF) ,2008(13) :598 —599.

[27] BRSAR M, X4 B FTPE s i T R s e S AR b 28 T 20T

FELI ] JHERE 2000(4) (4 -7
(28] LLFA. s B (2 SRAG I A EF THEE B L O R FALT ). Al R

FFk ,2012(5) :32 - 33.

(FTH#F167W)



16 G AR e

2018 £

HALTSET]. FhEfllRE,2013,46(9) <1799 - 1807.

(18] SR{RFE, SR, SRR, & (AN SIS R M AR BRiE (5
TR TR AR (R iE [ ] ]. BN 22 5 07 FH A)5,2014,33(6) -
1261 —1267.

[19] S, 3363, 20t 55 npe 1 SN BB R R BRI M AR
JEMRRES R RIRL T [ T]. ZRRZESE SR A1, 2015, 34
(10) ;2156 -2160.

[20] &F/ N, Fiif et 5K, 46, PEG ) S3E SRELEERIFE R Colletotrichum
Sructicola JFAETTAFAYT]. PEILLRA41%,2016,25(3) 1442 —449.

[21] PERFECT S E,HUGHES H B,0CONNELL R J, et al. Colletotrichum : A
model genus for studies on pathology and fungal-plant interactions[J ].
Fungal genetics and biology,1999,27(2/3) ;186 — 198.

[22] SYGMUND C, STAUDIGL P, KLAUSBERGER M, et al. Heterologous

overexpression of Glomerella cingulata FAD-dependent glucose dehydro-

genase in Escherichia coli and Pichia pastoris[ J]. Microbial cell factories
2011,10(1) .1 -9.

[23] SYGMUND C,KLAUSBERGER M,FELICE A K,et al. Reduction of qui-
nones and phenoxy radicals by extracellular glucose dehydrogenase from
Glomerella cingulata suggests a role in plant pathogenicity[ J]. Microbiol-
ogy,2011,157(Ptl1) ;3203 -3212.

[24] SEMAN W M,BAKAR S A,BUKHARI N A, et al. High level expression
of Glomerella cingulata cutinase in dense cultures of Pichia pastoris grown
under fed-batch conditions[ J]. Journal of biotechnology,2014,184:219 —
228.

[25] WANG S S,SAITO T,0HKAWA K. a-Ketol linolenic acid (KODA) ap-
plication affects endogenous abscisic acid ,jasmonic acid and aromatic vol-
atiles in grapes infected by a pathogen ( Glomerella cingulata)[J]. Jour-
nal of plant hysiology,2016,192.90 —97.

[26] WANG S S,TAKAHASHI H,SAITO T,et al. Jasmonate application influ-
ences endogenous abscisic acid, jasmonic acid and aroma volatiles in
grapes infected by a pathogen ( Glomerella cingulata)[J]. Scientia horti-
culturae ,2015,192 ;166 — 172.

[27] VELHO A C,ROCKENBACH M F,MONDINO P,et al. Modulation of ox-
idative responses by a virulent isolate of Colletotrichum fructicola in apple
leaves[ J]. Fungal biology ,2016,120(10) :1184 —1193.

[28] SCHWESSINGER B,RONALD P C. Plant innate immunity ; Perception of
conserved microbial signatures[ J]. Annual review of plant biology,2012,
63(3) :451 -482.

[29] JONES J D,DANGL J L. The plant immune system[ J]. Nature ,2006,444
(7117) :323 -329.

[30] ZIPFEL C. Pattern-recognition receptors in plant innate immunity [ ] ].
Current opinion in immunology,2008,20(1) :10 - 16.

[31] ALTENBACH D,ROBATZEK S. Pattern recognition receptors : From the
cell surface to intracellular dynamics[ J]. Molecular plant-microbe inter-
actions,2007,20(20) ;1031 —1039.

[32] ZIPFEL C. Early molecular events in PAMP-triggered immunity[ J |. Cur-
rent opinion in plant biology,2009,12(4) :414 —420.

[33] ABRAMOVITCH R B,ANDERSON J C,MARTIN G B,et al. Bacterial e-
licitation and evasion of plant innate immunity[ J ]. Nature reviews molec-
ular cell biology,2006,7:601 —611.

[34] CHISHOLM S T,COAKER G,DAY B, et al. Host-microbe interactions
Shaping the evolution of the plant immune response [ J]. Cell 2006, 124
(4) :803 —-814.

[35] NARUSAKA Y,NARUSAKA M,PARK P,et al. RCH1,a locus in Arabi-
dopsis that confers resistance to the hemibiotrophic fungal pathogen Colle-
totrichum higginsianum [ J ]. Molecular plant-microbe interactions 2004,
17749 -762.

[36] NARUSAKA M,SHIRASU K,NOUTOSHI Y et al. RRS1 and RPS4 pro-
vide a dual Resistance-gene system against fungal and bacterial pathogens
[J]. Plant journal ,2009,60(2) :218 —226.

[37] O’ CONNELL R,HERBERT C,SREENIVASAPRASAD S, et al. A novel

Arabidopsis-Colletotrichum pathosystem for the molecular dissection of
plant-fungal interactions[ J ]. Molecular plant-microbe interactions 2004,
17272 -282.

[38] SHEN S,GOODWIN P H,HSIANG T. Infection of Nicotiana species by
the anthracnose fungus , Colletotrichum orbiculare[ ] ]. European journal of
plant pathology ,2001,107 :767 —773.

[39] KIM Y K,LIU Z M, LI D,et al. Two novel genes induced by hard-surface
contact of Colletotrichum gloeosporioides conidia[ J]. Journal of bacteriolo-
gy ,2000,182 :4688 —4695.

[40] STEPHENSON S A ,HATFIELD J,RUSU A G,et al. CeDN3 : An essential
pathogenicity gene of Colletotrichum gloeosporioides necessary to avert a
hypersensitive-like response in the host Stylosanthes guianensis[J]. Mo-
lecular plant-microbe interactions,2000,13:929 —941.

[41] KLEEMANN J,RINCON-RIVERA L J,TAKAHARA H, et al. Sequential
delivery of host-induced virulence effectors by appressoria and intracellu-
lar hyphae of the phytopathogen Colletotrichum higginsianum[ J]. PLoS
Pathogens ,2012,8(4) ;1 - 15.

[42] YOSHINO K,IRIEDA H,SUGIMOTO F,et al. Cell death of Nicotiana
benthamiana is induced by secreted protein NISI of Colletotrichum orbic-
ulare and is suppressed by a homologue of CgDN3[ J]. Molecular plant-
microbe interactions ,2012,25 ;625 —636.

[43] HOGENHOUT S A,VAN DER HOORN R A L,TERAUCHI R, et al. E-
merging concepts in effector biology of plant-associated organisms [ J ].
Molecular plant-microbe interactions,2009,22(2) :115 - 122.

[44] LIU J L,WANG X J,MITCHELL T,et al. Recent progress and under-
standing of the molecular mechanisms of the rice-Magnaporthe oryzae in-
teraction[ J ]. Molecular plant pathology,2010,11(3) :419 —427.

[45] GARCIABRUGGER A,LAMOTTE O, VANDELLE E,et al. Early signa-
ling events induced by elicitors of plant defenses[J]. Molecular plant-mi-
crobe interactions ,2006,19(7) ;711 =724.

[46] OLIVA R,WIN J,RAFFAELE S, et al. Recent developments in effector
biology of filamentous plant pathogens[ J]. Cellular microbiology,2010,12
(6):705 -715.

[47] MA Y N,HAN C,CHEN ] Y,et al. Fungal cellulase is an elicitor but its
enzymatic activity is not required for its elicitor activity [ J]. Molecular
plant pathology,2015,16(1) :14 —26.

[48] POSTEL S,KEMMERLING B. Plant systems for recognition of pathoge-
nassociated molecular patterns[J]. Seminars in cell & developmental bi-
ology,2009,20(9) :1025 - 1031.

[49] ZHANG L H,KARS I, ESSENSTAM B, et al. Fungal endopolygalactu-
ronases are recognized as MAMPs by the Arabidopsis receptor-like protein
RBPGI1[J]. Plant physiology,2013,164 352 —364.

[50] FELIX G,DURAN J D,VOLKO S, et al. Plants have a sensitive percep-
tion system for the most conserved domain of bacterial flagellin[ J]. The
plant journal ,1999,18(3) :265 —276.

[51] DOW M,NEWMAN M A ,ROEPENACK E. The induction and modulation
of plant defense responses by bacterial lipopolysaccharides [ J]. Annual
review of phytopathology,2000,38:241 —261.

[52] ERBS G,SILIPO A, ASLAM S, et al. Peptidoglycan and muropeptides
from pathogens Agrobacterium and Xanthomonas elicit plant innate immu-
nity : Structure and activity[ J]. Chemistry & biology,2008,15(5) :438 -
448.

[53] THOMMA B P,NURNBERGER T,JOOSTEN M H. Of PAMPs and effec-
tors ; The blurred PTI-ETI dichotomy|[ J]. Plant cell ,2011,23(1) ;4 —15.

[54] GAWEHNS F,CORNELISSEN B J C,TAKKEN F L W. The potential of
effector-target genes in breeding for plant innate immunity [ J]. Microb
biotechnol ,2013,6:223 —229.

[55] PAVAN S,JACOBSEN E,VISSER R G F et al. Loss of susceptibility as a
novel breeding strategy for durable and broad-spectrum resistance [ J ].
Molecular breeding,2010,25:1 —12.

(E#EF 13 1)

[29] SPEE, XK, IMEA, 5. MRFS S AR BRI [ ]. HUB R,
2009(5) :63 —64.

[30] 5, T8, XU, 5. RPN IR P 22 SR AU I—X - 5

ZRFOMEL ) ). IHEREE ,2009(7) 6 -9,23.
[31] 250 T4, 45855, 5. AN i B 2 SR e Al S 16 245
[T]. JHELRH ,2010(6) 32 - 35.



