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Biodiversity of endophytes in tobacco plants and their potential
application—a mini review
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Abstract: Endophytes are widely distributed in roots, stems and seeds of tobacco plants. It has been
well documented that tobacco plants infected by endophytes are generally more competitive compared
with uninfected plants, as indicated by better growth, stronger resistance to diseases and pests, and
lower content of nitrosamines. This paper reviewed recent research progresses in biodiversity of
endophytes in tobacco plants and their important role in tobacco cultivation, and summarized the
functioning mechanisms of endophytes. Finally, the weaknesses in current research were discussed, and
research perspectives were also proposed.
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N4 i (Endophyte)—ii i De Bary!''7E 1866 4E
HesRt, SRR E A T s ) — i B Bl A
W B A 1 T FREAT ) 1Y) 25 Rl ZH LRI B N AR Y B
PN o BIERGL 1 A (DR B AR
HANERRE , H T 8 i 2 402 vk s AR R T
BE MYAH P A 2 A3 B A W sl B4 1S AR )
DNA W5 R UE B N AR TR A AE AR R4S
HHEHFF PR NS A Y, B dE IR
RAERE RN BRIRRUEY), XA YA 2 TR
H . RS T NAEREISETERA SMER Y
KR AL, HAATE SAE R LUk b 22
M. EF 1993 4 Stierle 251 M\ 4142 (Taxus
revifolia) (1) Kz & A& BLRE W% ™= A SR AZ B 1 P A2 L
W, IR IR R TR R, AT
FEUG XA 9 AE BTS2 TR A RIS . FE N
WA, FhkZ, JUPAEE T TR HRETE AR
s Rt A KoK AR R B AL (Nicotiana tabacum
LOVE R E S BAEY), XA T R a2 3]
R ARSI TE

I EL 2 i Bk (Solanaceae) 4 %L J& (Nicotiana)—
SRR B AR R B o TR R A0 A AR T AR

PR A R AL, B BT AE AR E S 100—
120 J7 hm?®, M7 160-225 77 t. ER G5

AR BN, 2011 A3 EAR ATk SRS as ik
AZ)10 Jifeot, SEBUTRIFIBL 7 500 24408, TG
BEL E R BRI 1 e
FHBMA =4, W a] LN IR Z R A M E 11k
SRSy, WAL R SO A e BE . e SE A T
2 JE0RE s HH AR AR R T e R B
FEH TR IR IR A, R G 3k R BRI R 7
JEE T SRS 1 A W 25 W R B 9 FE AR R B
R A ZERE ST AT A ATV RS ARk, BEE T
ERFNIGE R R, BREENEXRTREA S
WA RIS, o B 2 0 AR o PN A R A
K RE UM RIREEHEEAE . A
FEF UL AR AR SE SR, SR TR P A T R R
HAR IR R B ) N, RIS T 24 /R
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RPN A TR AR A A PR TR R o HL I P i S R A
TIEEL, LUWHESIAH ST IE T AR BERE

1 R Al A

A TR — LR N AE 0D . NAE ST AT A
i, BTSRRI AR A, LA
FHusk BRI RS, LSRN | Ek
FRAG . S8 e e WS RN AR TE
Wi £l SRR, SRR
AT AT AR R R, AR AR E A
HAT B 2 AN A R AA 120 25, RE
T 54 AE, HobaR LB R R M R
(Pseudomonas) . % il 14 J& (Bacillus) . it i )&
(Enterobacter) L Jz 4¢ #T 1 J& (Agrobacterium)"”! .
TR N A L AR JE T 22 1R (Ascomycetes), TE
ZHAEY T Z LA B AR R
(Leptostroma) . Cryptocline & . il & il % )&
(Cryptosporipsis) . 18125 1 5% J& (Phomopsis) Fll 15 2
J& (Phyllosticta) "2 SR FAARIURE A 4 SR % o
B, DK B A AR 2K i v 34 R AG I 3 N A
P SRR AR IS B L 2= R AR
FLSAAPEOML . 2R IR AR, RGO T AR
BN A TR GTIRISCAR | 0 | S E AR R IEDESY
ores . SR MIRRUA R N AE R R 1 393 Bk, 43
J& 2 1 AT /)8 (Bacillus) . 2 ZF 1 4T B B
(Paenibacillus) FHIR it 14 J& (Pseudomonas) &5 30 £
AL 51 SRR JEPHEEPI LT A SRR A
AR . 25, MoRIRERAEL, X9 S EFCARTRIAEE
SR B b o A TR Y 2R SR A AT T B
9%, JFEEN TR N AR R BT IR AR , L5AE 977 4
bk, 943 B, BT 15 NE, MR
ERFGA 23 B, RS T JE (Alternaria) FT B
5¢ )@ (Chaetomium) &40 & N A= ELE L3V .

THFRE N A TR BRI o34 BB 32 B2
A BRI R A W A K IR 2 A R R L[] 5
MO RIS & PR A A T R A A, I
bR AT A B YA LT 5 N A R Y TR
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TENHEL ) o3 A S5 AR R S AR A G R,
WX 4 AR A A7 AR 22 kT
THARKSEITEUG LB, K326 fLfE ket
WAERSERRZ, Mt EH G-80 NA AR
o HAE RIS B AR T 23 A R B AR TR
FRCRAY, 25, MR DRI )
A5 R B R N A LR AR AR B i A A R B, i
WRERZ, Bk, REbryia, Hhrtie
AWK 14408, KA 38 A 11 48
7 AR DRSPS R B, R A
A, AR AT A B RP 21 R R v
fn, BRI SORIREE N 1%, RS 221
11 21 fofr MR 30 P — U S R O 4 R — A
Ko

TRZH I i TEREE . 18 FAE YA KIS &
R L FEEH, FTRATETS FAPAR N K EAETE,
BEIFAFBUHEY) KN o 3K 55 B0 Mk A0 [ PR FEAE
PR 5 T — RS, STEEEY T —Em
DMEDCHR, E NS AN AT . FEE N
ARSI R, A HOR B 125 E A X 5
I TR0 0 B T N AR B BT R . Harvey 5 & 30 HH (]
L Y R R P P A AT ) 2 B IS S A 7 TR R
(Alternaria) . 7 % & J& (Penicillium) . i % J&
(Aspergillus) F14% 76 J& (Cladosporium)®” . 4% 4% 76
WIE AT G 2R VAR E , AR S R
ZUEEDE . FISE RIS, (Al AR R R B
i, TERRBE SRR T AR IE LT, At E AT R
RS A, S EIHF AR AR A . AT, W%
KEAEER, @B X ABHmER, ©AMUAER
SR BE TSI G AR, T IR 23 =R
AR SE, G0 i )R AL i1 K B (Cladosporium
cucumerinum)& | 4 B IR 2, DUl 25 1
P (Cladosporium fulvum) 2 i 2 it 2595 55 o i
BN AR R, B FEERE, AR
FAER 22 A A e 75 B R R X T RIS &
PR oA A TR A 2 O B A 1R T R AN iR AR
(Fusarium). #ieft s Fw 25 WL+ R, 2

Z R IR, AnJ 6L sE 7T TR RIS AR SR R
IECRE, FEURNEZERS . AL, XS
WA HLRTE TR FEAEY R A K B BoF A g iR 1
FAEWIE , (BREE K SAEAE TR R Fr iy A=
KA B, Rt ) R R P A

AR 5 — KL
P —— A AR LB (Arbuscular mycorrhizal fungi,
AMP)# N AR R o RS A (A8 Ao e ul h) 2
()7 ASEAE T e SR AR R B, 7Y
Wil AR PR AR AR . ISR AR R A 2
R Xt 2o - FROCE AR I CY, I8 AT DA SRAT A
PURER ARG . TRWha ., $hahn . B8R isY
ST ) S A AR WA g 0, e A
T 1986 AE T IRIF5E T R EHRE AM ELE AR LI
XPHBATT . £8, GRENREER
(Glomus). F {i9¢%5 )& (Gigaspora) . JCihfl 58
(Acaulospora)¥s a] 5 (i #E siia e A= 454, Jf
A LA R 7 R R e . i — 2D SE SR TR e
)8 Th T BBk 4 55 (Glomus  claroideum)F1EE P55k
FEEF(Glomus mosseae) it Xl 4 184 7 R4 = i Jo
AR 2 LT A TR, PRI T 1 A 2
A

2 AR N

MHENAE TR IR S, KIWIELE 718 A Ik
WIS 1E FEEEA . — 0T, R A
ARDTHEREEMESR; Ji—Jrm, WAREL A
S A Wy 5 B T5 5 A% AR TR R A 2
R . ARYEE A ST IGE, P A A
R BRSBTS RE RN FH
2.1 REERA

R P A T e T 1 ) i 0 X R B A AR 2R
YER, FITRESESIMIRE p o BRI 118 STHibk
XPIHEA A ROR , HER R B B G A0 13.10%.
W A 25 VAR 5 ) PR 55 4 A T B 3 AR AR 4
Ht 2B, 2 NATE HI. H3, K6, Y12 4bFE
SURINP TR 7= o SN X AP R RT3 ) R !

http://journals.im.ac.cn/wswxtbcn



414 A=Yy~ 8 Microbiol. China

2015, Vol.42, No.2

AREE, BTN SRR 1 A KA T S A i
VE . BBl B R MR 2R IR0, I 127 Bk
R P A 2 TR A T e 4 MR AEAR = R &
R R HRARRI A ANEE, R 4 TR RE
YT T E IR R 0, R A TR A K
HA B, HAp BRI wy2 Hkk
R S E AR T 33.3%, ALKIGIN T 49.2%,
SN IR F 25 S 2 T ARSI AR AR A B
BN A HTE 1tb57 F 1tb295 XHAHZEL A D& 1L
ANE . BRI, MR AR B A A AR R 2
SIBUK (i) AR TE =7 = e I Rl e Wi 7 G
FEAREY A KSR I T R AR B
2.1.1 {RBHRERE RIES: WA BRI
WSS J5 7 o L TR ) 8] s P A [ 0B, N Saaiito
2 R MR ZE AT (Clostridium sp.)) 12 AE7E T4
BN, RS R [ T, ST A A
WA AN, ARESRATCHLER, P s
A 7= R BT . Chi SEAF5E R B b &
4 [ 202 TR (Azospirillum brasilense), i3 il [ 012 14
WA DITEAR B AR . 25 mhhiE s, RIS ]
(TR RAENE P, Spaepen ZFAF 5 & TR P &L
TR AT SE L O E EAPIAR RIEA . A AR R
SN X e R R I AR BRI
BEINASURAIE T 005 58 L3RR, [t e
PEREACI AR SC B AGTE N, WA A5 BB (SS) R A
WL & BCE(SPS),  HEmHE et oK A A&k
W, TS SR B AR PO E R 0,
VAR, FHOCA B PRI AM LI X TR
FfE AL AL . BFFTRIT, AM HRAMEZZ AT LI
PR R SRR R KA, AM EHFR
AT LARSCR A MLAL, WiPRE | Gly. Gln 1 Glu 4%,
LA IS PR 25 AN NH, " HAt R R s e PAR
BRI N SR N 8 AAHL N #iik—
AR, ML IR MIE Y R . FES, AM
LA AT KR R IR TR T b P
FMEVEPETCHLEE, Kl LA R iR R 0k =X 15 &
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TP AR TR %, DT A SO s AL X W P R
J1o AL RS s & B AM FUHS
ALAEAR R N P K 20 oG R AL,
177 L 33K o R AR 2 AR TR e R U B VRS
HERFHRER
2.1.2 FHEEMERETR: NERA S A
RGP A A KR R T . RS R B B
EL VG ] 408 B LA A B 0 A K T R | Wk O TR
(TAA)RIFEES ) ATA A TAA . 7E4IIKF F, TAA
AT B2 AN 2R A R, AT b4
A A TR N AT RS . 259
FEERJE . AT o rp i —Se et m] 7= R A AR K
T RMERE . 2. s RED, 1o,
AM LA A T B 2 Z A R Bt . Van
Rhijn W5 % AR LA AN 25 - AR A
2 CTK, 542, FHFHM M2
K. Barea ZEPTHFSEIER] AM BELTE 1Y TH 22 RE 4=
MRS ERIYR. R0, HAT AM I
W RNBEVE T2l IR, TORIES B R A A AT
PAA BAEY A KR I . Hefh AM LA AT $2 5
TR — e NI R o ik, (AR X ey R &
e AM FLIE H SA U0, T RS S in
G RN, IRERIE RIS, MR RARSE .
22 BFiARERE

Bl AEYIB IR BRI &S, FILF A TR E TAE
Y HE I DA MR 2 BRI )24 K . R
K. WMEYHFRRAESHRNT 2 REME
PRSP 5 el ay, AR P AR R S U B I T
VAR BRI B AR A . BRSO
it K326 iy rpor g N AR AR ZY-9-13 Btk X)
M #5 M % J5 & (Phytophthora parasitica  var.
nicotianae) . 7 A 4t 275 [ (Fusarium oxysporum f. sp.
Cubense) . J& i 55761 B (F. solani) . # )Tk 2590 1 (F.
oxysporum f. sp. Cucumerinum) . /N3 7% 25 %% 14
(Gibberella sanbinetti) #1374l 22 4% % 14 (Rhizoctonia
solani) XA FEHLVERT, 00 ot B BRI S BR 1) 3%
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PriEE . BAOWE R ZY-9-13 BEPRRE(H B
SRR 22 FHFIRIE . RN T . X ATREEH T
ZY-9-13 Reff)™ Az Js ik A A My s fie (A 4y
e RS0 ST (Systemic induced resistance, SIR)
TR I T PP 75 B 2R PR . Press 2101 2]k
1k BRI R &L Y A= T Serratia marcescens 90-166
AT R LA RGEE O, DA B SR AR 0 iy
K9 I 2 1 (Pseudomonas syringae pv. Tabaci)f
HCHTAE 7 . Yuan 25 CIEBF ST AR R /K [C T (Ralstonia
solanacearum)s | ECAHFLH AR A B, M EAZ RN
A= TR ZE AT TE JE P A9 Bacillus amyloliquefaciens
SQR-7.SQR-101 FI B. methylotrophicus SQR-29 i},
ANt X 75 A s D TR AR K P s i e P I g
= TAA Mk (Siderophores)., IAA BEIEA K
AR DAY A K A A A AR BT, kg A
RE 5 TR IR FES, BRI R = ik
BIRMARRA A SFE, BRI PN AR TR ™ R A )
A TR RN SE el I B R B R A R A .
Jer TR A 2B T ) AR AR ROBAR P L RE e A E R
PIE R IE SRR IIRR, WERNKEFTE
IR Ve i N S W R S ety /)
Pl I A G, XU N AR TR T AR Y — A
e AR

HH R AR 25 2 g A2 P AR 45 2 AR ALK R AR
malen, RERREIRIL, L7585, SMXE
ARA, HIEAEFEABREIEI G F I
N AR TR AT AR 25 22 U B IR A 31 T A DG IR 1Y)
BAE, Liu ZECMPAREL: oy B T R
P (Sphingobacterium nematocida)E#k, A LA
ROBANHI L XA R 3 . M A S5 PR B e
i 26 B TURR N AR T A T BIIR AR 25 2 A i 2R
485 L 3% B D A A TR R PN A TSR TR AT LA RUCRR AR
HRE5LR U I 850, (H AR A0 TR & BT ) BT TR AL
RAETNAEE AR, AR A . MG
£ LOVIE S o B A T AR I T R A I A 0 7 2 )
BN RGP IR AL B E EAEYI faE

XA, A MR TR AR T TR 7 A R H 7 v v 1 I 24
e i
2.3 &KL AEAR(N-nitrosamines, TSNA)ZEY) R
MEE

MR B4 A il B% -TSNA  (Tobacco-specific
nitrosamines) R HCR SO T 5 AT 92 60, B
PR v T i g it SO AR AR R (R, ST
7 W] Z2 P J0R R R A RS T AR AR IV i e 2 400 o 1)
B B CO FRIAE TNOO fY E IS4
H—PRNAETRAR WT, Wit PN A= AR T R 3R 1R
JERIN & B, WT Al FUA TN9O H TSNA &
i, Hok B 4120 TSNA sl 21.7%44.6%,
F kAL TSNA k> 16.7%-80.0%, JGZ%E
WT h A (Bacillus sp.). B2 257 ) w44
BRI 30 RESL A B 33 RRINAR AT, Tk
6 PRI AN RRER AN RS FR e 1 BRI T bR, 8
RELUBIT IV il R 25 ) o 5 RS ) B A Ak S s, A
T2 Z AR AR EL Y TSNA B3 & . Sherameti 258 & F1L
TR PN A= L B EE BIE H0(Piriformospora indica)A]
DIHIAE PRI I AR DG L R 2R , D/ IR R 2
Wy TR A B PR R R (>, BET T
SR B A S SNy, DA ) 422 P A1 1 A
P TSNA B 7. i1 TSNA E2RIERFCR IS
IR . VA BRAG . RIS R s A A A A
At R A SR ) S A PR R SRR 1
JI L3 Ao 9 0 A P 2 ) o ) A B B
fIX TSNA M EZ @, WA, BCp i &
(Pseudomonas spp.) #1715 #F i (Arthrobacter spp.)Al Lk
3 3 A 0 AR e AT P A A A i 1L, e
IR TSNA B . BRILZAb, HAh2A4 dutd
2k S PR RE A oA A 240 B AR 8 A< AT 7 (Agrobaterium
tumefaciens) Al L A5 R AR Y i g 25 107
24 HittAEBINA

IR N AR DL B AR, ARG SY
7% B H A 46 v R A J T A2 AT IR B R
75 AT FRAE ] . Mastretta 2507 A H R 3
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B Z R NAEHDS, {45 AT R (Enterobacter sp.).
5 HU AT (Xanthomonas campestris) . BT &
(Pseudomonas sp.)FIfLFT & (Sanguibacter sp.)%:, il
b PRI e R 3K S A A TR AN (AT DA T A
A, RRERE R EX SR AL Cd BTz . R
HOFF BRI R o 2 AR R N A AR, ARk
22 8 FH T 2 E 8K K (Polychlorinated biphenyls,

PCBs)y5 4 434552 7> Tonescu 2 ERFFE K
¥ PCBs 15 YL b7 LI R0, A 5 (R
A B A1 Z 8 PCBs 1544 +3, BB
15 YL it s A A R oAt T ) o

3 MESRE

MR A LE R AR R, R E R AR T
e, HON A MAREAS: H— BN, R
AR BRI HE A AR A AR E I s O g
WA, BIAN BRI, e e 2
N HEAT PN A TR A A TR AR A 5 BLAT 24 A LY
PUER . SRR . SUE R PRI .

PR A TR AR R A A AR L A
K, S M B R v 32 e U R g
A Es A E A AR AR, PP
DR s 97 A A S 2 DR A e (e it v A ARl =
WA . W2 I LA K A e A 18 5 R 1 3
SFIRARK LI o H AR N A AR BT P A AR
FRPLEIEZ T R, EEER TR AR A
SNSRI EAR . FAT, AL TS iE A
e, RZRBBA SR, I7ENETRE TR
e MR BURPEPLR DT, A 2R S YR A,
HIERMESY IR Z MR R . B L —
Z YT HE N F b i PR T, X AT 2t
— L RERARBITE SRR

TE A BRI SIS 1T, aer CEAE M A S A
MW AR A = BAZSAMERPUER | el
A PUEE R RS UE 2P Z B Tl S R 2
Folle, SO B AT L B AR R
B RGE, CA T — i BATTE TR A
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Yy, (EHIRA R [ R R, QAT R
YEYIBTCIE G, T I — PR 5 K
T 7 Ml A ™ A PR T e Rl R, AT S B s 2
P ARTEEI A, DYl — R . RN
BRI 1 490 Jo 11 [ -t 17 OB, PR A i AR )
KA IO AT, R AL 7 R PR
FERIR PR . 3, AW S HORT I N AR
BAPE, JRNAR IR, i ag e s it
WRSLARREERY , (FTARRAE ST T HAREE N
AR RIS 200 TS | i 2 e S Rl A
AR DT, S EUR 208 0 N AR A 44 OS2
fib, XL 5 EAR A F R T AL

2 % X u

[1] De Bary A. Morphologic und physiologie der pilze, flechten und
myxomyceten[A]//Handbuch der Physiologischen Botanik,
II.[M]. Leipzig: Engelmann, 1866

[2] Stierle A, Strobel G, Stierle D. Taxol and taxane production by
Taxomyces andreanae, an endophytic fungus of Pacific yew[J].
Science, 1993, 260(5105): 214-216

[31 Yu H, Zhang L, Li L, et al. Recent developments and future
prospects of antimicrobial metabolites produced by
endophytes[J]. Microbiological Research, 2010, 165(6):
437-449

[4] Song S. Identification of physiological race of Erysiphe
cichoracearum DC in Shaanxi and screening prevetion
research[D]. Yangling: Master’ Thesis of Northwest A&F
University, 2013 (in Chinese)

KRB BV A8 ML UM A N S K BITVA RIS D). #
B VHALAHRBIH R AR L2038 3, 2013

[5] Feng MJ. Extraction, separation and content analysis of effective
components in discarded tobacco[D]. Xi’an: Master’s Thesis of
Northwest University, 2008 (in Chinese)

HEROE. MRS PO e R AT AU R U B 5
SrAT[D). P2 PHALIRAAR L2AfiE ST, 2008

[6] Zhang Y, Yang TX. Comprehensive utilization of discarded
tobacco in solid state fermentation system[J]. Tobacoo Science
& Technology, 2000, 7: 5-7 (in Chinese)

WA, MRE . BRURHIR AR AR 0 [ S R R R R P RS
AR, MAERHE, 2000, 7: 5-7

[7] Stone JK, Bacon CW, White JF. An overview of endophytic
microbes: endophytism defined[J]. Microbial Endophytes, 2000,
3:29-33

[8] Strobel G, Daisy B, Castillo U, et al. Natural products from
endophytic microorganisms[J]. Journal of Natural Products,
2004, 67(2): 257-268

[9] Duran P, Acuiia JJ, Jorquera MA, et al. Endophytic bacteria
from selenium-supplemented wheat plants could be useful for
plant-growth promotion, biofortification and Gaeumannomyces
graminis biocontrol in wheat production[J]. Biology and
Fertility of Soils, 2014, 50: 983-990

[10] Szilagyi-Zecchin VI, Ikeda AC, Hungria M, et al. Identification
and characterization of endophytic bacteria from corn (Zea mays
L.) roots with biotechnological potential in agriculture[J]. AMB



THS RIS - P A T D S L T ik e 417
Express, 2014, 4(1): 26 spot disease[D]. Zhengzhou: Master’s Thesis of Henan

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

Yang P, Sun Z, Liu S, et al. Combining antagonistic endophytic
bacteria in different growth stages of cotton for control of
Verticillium wilt[J]. Crop Protection, 2013, 47: 17-23

Pageni BB, Lupwayi NZ, Akter Z, et al. Plant growth-promoting
and phytopathogen-antagonistic ~ properties of  bacterial
endophytes from potato (Solanum tuberosum L.) cropping
systems[J]. Canadian Journal of Plant Science, 2014, 94(5):
835-844

Magnani GS, Cruz LM, Weber H, et al. Culture-independent
analysis of endophytic bacterial communities associated with
Brazilian sugarcane[J]. Genetics and Molecular Research, 2013,
12(4): 45-49

Lan N, Qi GF, Yu ZN, et al. Isolation, identification and
anti-fungal action of endophytic fungi of rapeseed[J]. Journal of
Huazhong Agricultural University, 2011, 30(3): 270-275 (in
Chinese)

2R, AREE, WA, SR TSP AR FLTA 0 43 B A B
RIFEAL]. ARl R4, 2011, 30(3): 270-275

Xu H, Yang GH, Zhang M, et al. Analysis of diversity of
endophytes and phyllospheric microorganism from Yunnan
tobacco leaves[J]. Journal of Yunnan Agricultural University
(Natural Science Edition), 2014, 2: 149-154 (in Chinese)

W, AR, KL . TR AR R BRAnE, B
BZHIEDIR]. ZHRI RSN ARPBIER, 2014, 2:
149-154

Germida J, Siciliano S. Taxonomic diversity of bacteria
associated with the roots of modern, recent and ancient wheat
cultivars[J]. Biology and Fertility of Soils, 2001, 33(5): 410-415
Chen LJ. Biodiversity of endophytes from oilseed rape
(Brassicanapus) and fluctuation in their host[D]. Yangling:
Master’s Thesis of Northwest A&F University, 2004 (in Chinese)
WRAIZE. ISR AR B AR 2o e M OHAE T AR K sh S
FE[D]. ¥ PUALRMBHBR A LA R85, 2004

Hao L, Hu MJ, Ma HL, et al. Isolation and identification of
endophytic actinomycetes from Sophora alopecuroides L.[J].
Journal of Agricultural Sciences, 2011, 32(2): 18-21 (in Chinese)
R, WISERR, i, . TR RN KW E T N AR
LRI B E ], A ABIEERTAY, 2011, 32(2): 18-21

Sturz AV, Christie BR, Nowak J. Bacterial endophytes: potential
role in developing sustainable systems of crop production[J].
Critical Reviews in Plant Sciences, 2000, 19(1): 1-30

Ren AZ, Gao YB. Endophytic fungi a wide prospect of
application of microorganism resource[J]. Microbiology China,
2001, 6: 90-93 (in Chinese)

22, mERE MYAERE——ENATHR) W5
PRI, Y £, 2001, 6: 90-93

Stone JK, Bacon CW, White JF. An overview of endophytic
microbes: endophytism defined[J]. Microbial Endophytes, 2000,
3:29-33

White JF, Bacon CW. The secret world of endophytes in
perspective[J]. Fungal Ecology, 2012, 5(3): 287-288

Ma GH, Xiao CG. Population dynamics of endophytic bacterica
in symptom-free tobacco plants[J]. Journal of Microbiology,
2004, 24(4): 7-11 (in Chinese)

e, MR BN A QAR RS SRR ). A
7R, 2004, 24(4): 7-11

Yunan Academy of Tobacco Science. Biodiversity of endophytes
in tobacco[J]. Acta Tabacaria Sinica, 2013, 1: 101 (in Chinese)
oA HEAN A= O . ME WA S
FEMHE2A4R, 2013, 1: 101

Fei ZY. Studies of population diversity on endophytic fungi of
tobacco and selection of biocontrol endophyte to tobacco brown

[26]

[27]

(28]

(31]

[32]

[33]

[35]

[36]

[37]

Agricultural University, 2009 (in Chinese)

SEYNTE. A P A EL T R 22 S e o 2 0 £ 7 P A
FRIFTIE[D]. MM AT Al A2 L2638 3, 2009

Rasche F, Velvis H, Zachow C, et al. Impact of transgenic
potatoes expressing anti-bacterial agents on bacterial endophytes
is comparable with the effects of plant genotype, soil type and
pathogen infection[J]. Journal of Applied Ecology, 2006, 43(3):
555-566

Andrews JH. Biological control in the phyllosphere[J]. Annual
Review of Phytopathology, 1992, 30(1): 603-635

Huang XH, Yang YC, Tan Zj, et al. Distribution characteristic of
endophytic microbes in four different tobacco species[J]. Acta
Ecology Sinica, 2009, 29(12): 6827-6833 (in Chinese)

FIRNE, b kcr, WRAE, 5. DA~ s R R o A A Y
SIATRFIEDT]. AR, 2009, 29(12): 6827-6833

Harvey W, Spurr Jr WRE. Characterization of endophytic fungi
in healthy leaves of Nicotiana spp.[J]. Phytopathology, 1975, 65:
417-422

Yi L, Xiao HG. Advances in studies on control of tobacco brown
spot[J]. Plant Protection, 2003, 29(5): 10-14 (in Chinese)

Sy, HER SRR R PRR IR . AP, 2003,
29(5): 10-14

Kang HX. Fine mapping, map-based cloning of cucumber scab
resistance gene Ccu and expression profiling of
Cucumber-Cladosporium cucumerinum interaction[D]. Beijing:
Doctoral Dissertation of Chinese Academy of Agricultural
Science, 2011 (in Chinese)

JRERE. HORPUEREGIE Cou RSN (7 5 B e e K
ISR EWEAEMZAEATD]. dbat: PERLAEBE
F2EARIL, 2011

Zhu L. Application of the extraction of Dictamnus dasycarps
Turcz. On control of Fulvia fulva and its exploration on
insecticidal activity[D]. Changchun: Master’s Thesis of Jilin
Agricultural University, 2011 (in Chinese)

ARIK. 11 B R IBIBCE Tt 299 77 16 v 4 1o B A R T
PEWHR[D]. KA FAMRAEN KA/ LA A8, 2007

Li WJ, Qian ZQ, Jin R, et al. Diversity and distribution
characteristics of endophytic fungi in Nicotiana tabacum in Dali
District, Yunnan Province[J]. Microbiology China, 2013, 40(5):
783-791 (in Chinese)

BICH, BRIER, £, % ZMARMER AT NEERZ
R R ATRHIET]. UEYIEE R, 2013, 40(5): 783-791
Smith SE, Smith FA. Roles of arbuscular mycorrhizas in plant
nutrition and growth: new paradigms from cellular to
ecosystem scales[J]. Annual Review of Plant Biology, 2011,
62:227-250

Douds Jr DD, Pfeffer PE, Shachar-Hill Y. Application of in vitro
methods to study carbon uptake and transport by AM fungi[J].
Plant and Soil, 2000, 226(2): 255-261

Li T, Hu YJ, Hao ZP, et al. First cloning and characterization of
two functional aquaporin genes from an arbuscular mycorrhizal
fungus Glomus intraradices[J]. New Phytologist, 2013, 197(2):
617-630

Chen BD, Zhu YG, Duan J, et al. Effects of the arbuscular
mycorrhizal fungus Glomus mosseae on growth and metal
uptake by four plant species in copper mine tailings[J].
Environmental Pollution, 2007, 147 (2): 374-380

Sheng M, Tang M, Chen H, et al. Influence of arbuscular
mycorrhizae on photosynthesis and water status of maize plants
under salt stress[J]. Mycorrhiza, 2008, 18: 287-296

Chen BD, Li XL, Zhu YG. Characters of metal adsorption by
AM fungi mycelium[J]. Mycosystema, 2005, 2: 283-291 (in

http://journals.im.ac.cn/wswxtbcn



418

A=Yy~ 8 Microbiol. China

2015, Vol.42, No.2

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Chinese)

MRERA, ZRIBEAk, AKE. AR T T 22 (A ) o 4 S
FIYE ) SRR )], AR, 2005, 2: 283-291

Wang G, Chen N, Gao XR, et al. Effects of arbuscular
mycorrhizal on tobacco growth[J]. Acta Tabacaria Sinica, 2012,
17(6): 100-103 (in Chinese)

EN, Wi, RS, S ABOE R (AM)XS AR R PR RS
[9]. = ER AR, 2012, 17(6): 100-103

Fang YC, Liu YR, Fang R. The isolation and identification of
endomycorrhizal fungi on tobacco[J]. Acta Mycological Sinica,
1986, 5(3): 185-190 (in Chinese)

TrvE, XVGESE, JrRa. AT A AR TR BLTA A 43 B 2 E (D).
E#EIR, 1986, 5(3): 185-190

Liu YR, Fang YC. The selection of effective VAM fungi from
mycorrhizae on tobacco roots[J]. Journal of Shangdong
Agricultural University (Natural Science Edition), 1997, 28(3):
269-274 (in Chinese)

XSESR, Jri. R LR VA AR ELR L[], IR
MR EARRIERL, 1997, 28(3): 269-274

Wang WN, Quan XJ, Xiao CG. The disease-controlling and
growth-promoting effects of endophytic bacteria in tobacco[J].
Chinese Bulletin of Botany, 2006, 22(4): 426-431 (in Chinese)
FHRE, A%, W SN SRR A0 By i A T R K
PRAEAEIBEZE]. MR, 2006, 22(4): 426-431

Yang YC, Huang XH, Gong Li, et al. Controlling effects of
tobacco endophyte against tobacco root-knot nematode disease[J].
Chinese Journal of Ecology, 2009, 11: 2269-2272 (in Chinese)
WA, WEIENE, BRI, 45 R A AR A A B AR 45 2K ot
MIBITARCRD]. A 520, 2009, 11: 2269-2272

Chen ZB, Yang YH, Xia ZY, et al. Screening of
growth-promoting endophytic bacteria in tobacco and its
application in floating seedling practice[J]. Acta Tabacaria
Sinica, 2013, 1: 70-75 (in Chinese)

WREEK, MiRte, BPRIE, 5. NP9 A (AR 40 T 09 B 2
TESHEE P NTRCR]. T EMEE AR, 2013, 1: 70-75
Wang Y, Li XS, Hu JX, et al. Determination of
growth-promotion and antifungal effects of endophytic bacteria
strains Itb57 and 1tb295 of tobacco[J]. Journal of Anhui Agri,
2011, 11: 6426-6427 (in Chinese)

2, UMK, SIESE, S5 JRE AR b THI 1tb295 1R Bk
B A A SR R R DN E 0], 2 B BE A=, 2010, 10
6426-6427

Saito A, Kawahara M, Ikeda S, et al. Broad distribution and
phylogeny of anaerobic endophytes of cluster XIVa clostridia in
plant species including crops[J]. Microbes and Environments,
2007, 23(1): 73-80

Chi F, Shen SH, Chen SF, et al. Migration of Azospirillum
brasilense Yu62 from root to stem and leaves inside rice and
tobacco plants[J]. Acta Botanica Sinica-English Edition, 2004,
46(9): 1065-1070

Spaepen S, Vanderleyden J, Okon Y. Plant growth-promoting
actions of rhizobacteria[J]. Advances in Botanical Research,
2009, 51: 283-320

Yang YH, Zhao ZX, Li CJ, et al. Effects of nitrogen fertilization
on carbohydrate content and related metabolic enzymes of
flue-cured tobacco in paddy field and highland[J]. Plant
Nutrition and Fertilizer Science, 2009, 6: 1386-1394 (in Chinese)
B, IR, FFEM, & ORERIES AKX K H
15 bR SR A i SR DG PR RSN [T]. AR SRS
NEALE4R, 2009, 6: 1386-1394

Zhao F, Zhao ZX, Xu FH, et al. Effects of nitrogen application
rate on physiology of flue-cured tobacco plants with or without
inoculation of Phytophthora parasitica var. nicotianae and the

http://journals.im.ac.cn/wswxtbcn

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

severity of black shank[J]. Plant Nutrition and Fertilizer Science,
2011, 3: 737-743 (in Chinese)

XD, BOEME, AR, & MU XTI R BT, 5
AR P A B T R SR K R[], R SR S IR AR,
2011, 3: 737-743

Veresoglou SD, Chen BD, Rillig MC. Arbuscular mycorrhiza
and soil nitrogen cycling[J]. Soil Biology and Biochemistry,
2012, 46: 53-62

Liu J, Huang XY. The tobacco yield and quality were influenced
by VA mycorrhizal at different phosphate fertilizer levels[J].
Journal of Yunnan University (Natural Science Edition), 1999,
21(3): 239-242 (in Chinese)

XL, H2EER. VA AR E S LEA FBEACACT: % R B
BISEMALT]. Rl FAARBRERR, 1999, 21(3): 239-242
He XL, Sun W. Effects of AM fungi on the K accumulation and
distribution in tobacco plant under different K levels[J]. Chinese
Journal of Applied and Environmental Biology, 2003, 9(1):
81-84 (in Chinese)

BEAL, PME. AM BT At ST 0 R A bR R SRR 431
BISSHROM[I]. RSP A4, 2003, 9(1): 81-84
Hallmann J, Quadt-Hallmann A, Mahaffee WF, et al. Bacterial
endophytes in agricultural crops[J]. Canadian Journal of
Microbiology, 1997, 43(10): 895-914

Van Rhijn P, Fang Y, Galili S, et al. Expression of early nodulin
genes in alfalfa mycorrhizae indicates that signal transduction
pathways used in forming arbuscular mycorrhizae and
Rhizobium-induced nodules may be conserved[J]. Proceedings
of the National Academy of Sciences, 1997, 94(10): 5467-5472

Barea JM, Azcon-Aguilar C. Production of plant
growth-regulating substances by the vesicular-arbuscular
mycorrhizal fungus Glomus mosseae[J]. Applied and

Environmental Microbiology, 1982, 43(4): 810-813

Zhang S, Reddy MS, Kloepper JW. Tobacco growth
enhancement and blue mold disease protection by rhizobacteria:
relationship between plant growth promotion and systemic
disease protection by PGPR strain 90-166[J]. Plant and Soil,
2004, 262(1/2): 277-288

Lodewyckx C, Vangronsveld J, Porteous F, et al. Endophytic
bacteria and their potential applications[J]. Critical Reviews in
Plant Sciences, 2002, 21(6): 583-606

Xi JX, Lin BL, Mo MH, et al. Identification of tobacco
endophytic bacterium ZY-9-13 and its antifungal activites
against phytopathogens[J]. Southwest China Journal of
Agricultual Science, 2013, 26(2): 612-616 (in Chinese)

ROCH), MREE, SERIM, & MHENAAIE ZY-0- 13Tk
S TE B HA R s I LA L[], P ROl =4, 2013,
26(2): 612-616

Press CM, Wilson M, Tuzun S, et al. Salicylic acid produced by
Serratia marcescens 90-166 is not the primary determinant of
induced systemic resistance in cucumber or tobacco[J].
Molecular Plant-microbe Interactions, 1997, 10(6): 761-768
Press CM, Loper JE, Kloepper JW. Role of iron in
rhizobacteria-mediated ~ induced systemic resistance  of
cucumber[J]. Phytopathology, 2001, 91(6): 593-598

Yuan S, Wang L, Wu K, et al. Evaluation of Bacillus-fortified
organic fertilizer for controlling tobacco bacterial wilt in
greenhouse and field experiments[J]. Applied Soil Ecology,
2014, 75: 86-94

Liu J, Yang LL, Xu CK, et al. Sphingobacterium nematocida sp.
a nematicidal endophytic bacterium isolated from tobacco[J].
International Journal of Systematic and Evolutionary
Microbiology, 2012, 62: 1809-1813

Hao ZP, Fayolle L, van Tuinen D, et al. Local and systemic



THORAE: e A A T B S O AT 5 a0 419

mycorrhiza-induced protection against the ectoparasitic with nicotine biodegradation[J]. Annals of Microbiology, 2014.
nematode Xiphinema index involves priming of defence gene DOI: 10.1007/513213-014-0847-6
responses in grapevine[J]. Journal of Experimental Botany, 2012, [70] Wang AY, Huang Q. Studies on isolation, identification and
63:3657-3672 characteristics of reducing TSNA contents of burley tobacco
[66] Lei LP. Reduction of tobacco specific nitrosamine in air-cured endophytic bacteria[J]. Acta Scientiae Circumstantiae, 2006,
tobacco leaves by a bacterial endophyte (Bacillus sp.) [J]. 26(1): 1914-1920 (in Chinese)
Southwest China Journal of Agricultual Science, 2007, 20(3): WLz, BB —PRBEARAN S R A AN B 1) 0 i S o
515-520 (in Chinese) FAFFHERFTE]. BRI, 2006, 26(1): 1914-1920
FEE. A P A ZE AT AT A R R - S i e 2 0 o 5 S O AT [71] Mastretta C, Taghavi S, van der Lelie D, et al. Endophytic
FE[I]. PEELOI 244, 2007, 20(3): 515-520 bacteria from seeds of Nicotiana tabacum can reduce cadmium
[67] Zhu ML, Li TF, Wang AY. Isolation and identification of phytotoxicity[J]. International Journal of Phytoremediation,
endophytic bacteria in Burley Tobacco and reduction to TSNA 2009, 11(3): 251-267
contents of Burley Tobacco[J]. Acta Microbiologica Sinica, [72] Narasimhan K, Basheer C, Bajic VB, et al. Enhancement of
2004, 44(4): 422-426 (in Chinese) plant-microbe interactions using a rhizosphere
BUASE, 2R, R . I N A 40T 1) 4 8 8 I metabolomics-driven approach and its application in the
15 N-W AN S AR (0], E2FR, 2004, 44(4): 422-426 removal of polychlorinated biphenyls[J]. Plant Physiology, 2003,
[68] Sherameti I, Shahollari B, Venus Y, et al. The endophytic fungus 132(1): 146-153
Piriformospora indica stimulates the expression of nitrate [73] Khan AA, Walia SK. Expression, localization, and functional
reductase and the starch-degrading enzyme glucan-water analysis of polychlorinated biphenyl degradation genes
dikinase in tobacco and Arabidopsis roots through a cbpABCD of Pseudomonas putida[J]. Applied and
homeodomain transcription factor that binds to a conserved Environmental Microbiology, 1991, 57(5): 1325-1332
motif in their promoters[J]. Journal of Biological Chemistry, [74] Tonescu M, Beranova K, Dudkova V, et al. Isolation and
2005, 280(28): 26241-26247 characterization of different plant associated bacteria and their
[69] LeiL, Xia Z, Liu X, et al. Occurrence and variability of tobacco potential to degrade polychlorinated biphenyls[J]. International
rhizosphere and phyllosphere bacterial communities associated Biodeterioration & Biodegradation, 2009, 63(6): 667-672

Y Y R Y AR Y R R R R R AR AR K AR AR R R Y AR R AR A AR R Y AR AR Y AR R Y oY) AR Y A AR AR R ) Y AR AR AR AR R Y Y A R R R R oY) oY) R ) L)
7 \
fEiTBZE

IRADAT S (B himiR))

(A FE R ) QI RTF 1974 48, J&rp BB Be i A i s TR R P24 2 200, BENAMVA T RAT,
DA P 137 FH SR8 B AR BT 5 0 N E LA 2R IR, RIS EE . SERUE Ao, &R
WA ZER ST, TR YA oY, BRI, R EY Ao, REERUE YA oE . e
REIERAWIT, WMUEWR A AR, AR RS, BUEY TR SR, BUEWH AR B ™
NN CRYE 2

ARFN  E A RPEAZ O], MAREREF R R =S, hERER R =, Jhe
EFHRHEITIA, e A U B B AR R 4 IR < ).

F 2008 4EARRIE e 4k, thosUH FICh A B, A RFIASE A, WA SEINFEE S, Wl KEEE
HRRITRRE S S A PIRERRRMAE, 2015 FEMEM 58 U0, 4 696 i, FRATK G ME R 7.

HEAHHE: (100101 ) JERUHIFHIXALR VG 1 5B 3 S ERABE AU T (Y ) gt

Tel: 010-64807511; E-mail: bjb@im.ac.cn, tongbao@im.ac.cn
W41k . http://journals.im.ac.cn/wswxtben

ENAREAAE . 2-817; EAMNRITHAS . M413

http://journals.im.ac.cn/wswxtbcn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [754.016 1065.827]
>> setpagedevice


