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Abstract; Plant growth and development can be threatened by a variety of adversities, which cause problems such as
loss of nutrients and significant decrease of yied. Using traditional agrochemicals to regulate the plant resistence to
stresses can result in the resistance in insect pests and diseases not only in traditional plant varieties but also in
transgenic plants. These agrochemicals cannot be degraded by biological means, and cause environmental pollution.
Also, prevalence of these chemicals can even cause severe health issues to the farmers, livestock, and consumers.
Therefore, application of naturally available microbes is a safe and alternative complementary way to tackle the pests and
phytopathogens. Endophytes living in almost every plant are natural components of plant microecosystems and may have
more positive and direct effects on plants because of their special ecological niches. However, the mechanism of
endophytic bacteria in improving host biostress resistance is still poorly understood. In this review, we describe the
origin, diversity and resistance to biotic stress of endophytes. Firstly, we provide an overview of the transmission routes
that endophyte can take to colonize plants, including vertically via seeds and pollen, and horizontally via soil,
atmosphere, and insects; secondly, summarize and analyze the diversity of endophyte species and distribution diversity
in plants; finally, the basic characteristics and action mechanisms of endophytes in enhancing the tolerance of plants to
biotic stress (anti-pathogenic bacteria and insect resistence) are described in detail. Endophytes use niche competition
or nutrient competition to promote plant induced resistance to inhibit pathogen infection, or use synthetic antibiotics,
alkaloids, chitin and other secondary metabolites to inhibit the growth of pathogenic bacteria or nematodes, so as to
prevent and control insect pests and diseases. In addition, based on the research status of endophyte enhancing plant
biotic stress resistance, the future development direction is prospected, and this article provides reference for the
development and utilization of more environmentally friendly biological control agents.

Key words: endophytes, colonization, phytohormones, secondary metabolites, plant-microbe interactions, biocontrol

FEL9 N A T (endophyte ) £ 48 76 A2 6 T 1E %01k
ENIVLIER Y/ En R Ay A R SN 1 €
Ao W E ALY IME G IR , EAE  T
B ER G )RR 45> (Wilson, 1995; Jia et al.,
2016) . HET, NZFEY H I E s E i 2N AT,
518 EU R B P 2 T A S AR
()R 2L, OISR T 15 X A IR B A e, A
AH%H A B ( Rodriguez & Redman, 2008 ; Philippot et
al., 2013 ;Mendes et al., 2013) . PAH 515 EHEY)
18 DI )R AL 2B 3 1 PN A T R A Y R PR RR AR AR
P, BRREE A 73 WA R AN ARG 7 ) 1 B 1]
e AR HER ) 2L K (Ahemad & Kibret, 2014) , X fi§
FRAEBUAE R KSR S TN A B A IR AR 7 ) T
BT i 3 d g It | O A TR B AR B a0
(Waller et al., 2005; Hayat et al., 2010;Rho et al.,
2018 ; Carrion et al., 2019) , 7785 EAEYIERK AT
FHRGUA R PR GT I e bt 4 B2

VAR H i D TR S B A P H 4R
AR AE - HRHT Y T3 2 ) | A ) T I A R X A ) 1)
R R 2B 2 ) ) F R A 2 DA 0 EAE O
RPN T AR YRR 7 A 1 KRR )
VAR S A 22 8] AR LA T O &R A5 07 T, E 47 Sk

1B ( Porras-Alfaro & Bayman, 2011; Wani et al.,
20155 Jia et al., 2016) . A< SCHLAR Y PN A T 7Y Ok
U5 ZRETE RO A2 W) 38 BT v AT A T 2R, IR
TN AT I & S5 F AT 1 e, LU S k)
WA i T R RAVEI BT PER S R SF R S %

1 %W EE R

RZH N A T KL R 1Y, 508 A OC
(A 4 T AT LA 3 PR 58 AP A B0 1 AR N, i
7 I GCE AT DU AR Y B AR T E A
B S TP I A W 3 R ) R SR T
MR YL 48 9 ( Saikkonen et al., 1998 ; Compant et
al., 2005 ; Baldotto et al., 2011) . 38 i I 43 Ff 17
FIF K F/NZZ B, Fukami 55 (2016) 1Ay B 74 i
RIZ TR (Azospirillum brasilense ) J2& 18 18 = L A A
Yy I RE S TR FIZE 00 P B A, 2 9 A TR T A PR
WEA JE AR C R i DA 4 St A4 O — AR
B3~ — AR, 5t & i3 B 1% % (Herre et al.,
1999) , 3 FALHK A& Az 78 1 N A T R 1 b B
FERY N, B & 5 AR R AT (6] N 2R T[] D R
Yy 2Z 18], Wi % B ( Oxalis corniculata) W ) 28 FFF
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W& ( Bacillus ) 5 72 38 1 # - 2E 17 1% 3% (Jooste et
al., 2019) . 7FTEEAEHE ML o SRR R &
PEBYIFTE T 3 A P B o A A i R 0 (H TSV AR
SRR 2 F ( Bright & Bulghresi, 2010) . #54)
5 WA Z B Lk R ACFAR A UL, IR A B
A IA R Z A ER AT T EAL R, A L kT K AR
B, A —LEAH TR P A TR 9 A% 1 O =S AT B
E AL HE ( Foster & Wenseieers, 2006) .

2 HEYMNEW S HK

21 NAEEEEYHRHS TSN

DA AE TR A E AR T2 A ) b 0 A T
UL RARRZEE . 25 ik, ATTERRSE A 1)
FY) b & BT o3 B R AR N A T N A T O A
TERE )1 &> 2H 2B B 1 4 A B30 40 i 1a] B v
IXRRARR SE 19 3 A5 AT RE 5 TR A (W] 5R 5 1) fig
£ % (Rodrigues, 1994 ; ¥ #{ ¥ % ,2017) . FHY) Fp
T ARG 1 N A BB ( Neotyphodium lolii ) 76 A5 4
HAFARFN] 5340, IF BB HAE S /I e
FE, 0 7E 43 4k i 72 AN 2 A ( Majewska-sawka &
Nakashima, 2004 ) . £ SE¥) Fp 7 HE ¥ 8 B N R B
AR M g A B Wl e B R R
( Burkholderia ) {1 BLAE AT AR ZE 0 A v s (R B4 1A
( Pseudomonas putida ) TE77 FFT 5 1) FE by H RS 0
B WTAEATAR 25 b ARG I B 5 28 FAT B AL AE AT S e
R E (Liu et al., 2017) . 5350, WAE BRI RE £F
TP L b B 43 AT I A SR ZU Y 2= M2 4k e 1
Ay, BRAE ( Rumex acetosa ) FRHY A AE FLTR Y 15 14
#5(98.3% ) AR (L5 4.4% ) ;76 6 J 4,
SE4 M B, M AR DRI & 8 B 90%
(Wearn et al., 2012) , WAETRTEALHYI I [E] 25 6] 1
A A 2 FEME R N A TE S A BEAR RS R d 2
A RO R B 3 0 A AR BE
22 Y NAEREMEN S HEE
221 AAEAR WAERECAZMEY D&
e AUFERAEY  RAA Y 5, L HZ Y &
B BRASFHA, EEER T, NAEREREAEZETR
SERE e T R TR (Tao et al.,
2008) . CARBLAIIEY) N A L E A TR
( Ascomycota) (89%) . 1 F B '] ( Basidiomycota )
(9% ) FMEH ] (Mucoromycota) (2%) , 155 71 i J&
( Fusarium ) | W %5 & J& ( Aspergillus ) . & #% 78 J&

( Colletotrichum) . ¥ B J& ( Penicillium) . 7% 5 W /&
(Gibberella) 55 J& & A4 i HAM ZHM 1+
& (Larran et al., 2007 ; Wang et al., 2016; Renuka &
Ramanujam, 2016;Xing et al., 2018) ,
222 WAME MY NEMEKZ AL THEY
AR AR TR AR = v T A ZE R i e DA X 2D (Afzal
et al., 2019) . ZEIE T ]2 A Hh 43 5t R 1Y
R EZERT, S a- B- oy BRI, Hod y-A2
WiTEEZ N H S £ 5 AL (Miliute et al.,
2015; 2016 ), J& £ I
( Actinobacteria) L T B '] ( Bacteroidetes ) I J5 BE
W 1] ( Firmicutes ) J& fix % W A PN 4B 4 & 1] 2%
( Reinhold-hurek & Hurek, 1998; Santoyo et al.,
2016) , X LLIT T PL A BE S fd EAEY A 2SRy AN [R]
M 2 7“8 ( Bodenhausen et al., 2013; Ding &
Melcher, 2016) , fH UL (4 43 25 P A 41 & o0 25
¥ W J& ( Bacillus ) A 38 2 /K 15 K B &
( Burkholderia) KT 5 J& ( Microbacterium) fHFK
J& ( Micrococcus) . iZ Wi J& ( Pantoea ) . fI% 5 il 14 )&
( Pseudomonas) 7 37 . Jfl 18] J& ( Stenotrophomonas )
( Chaturvedi et al., 2016) .
2.2.3 MAEKEKHR NLRERRE S EZMHUE RS
Yt , WARh r B R W e &, oo 25, it b e b
(Gangwar et al., 2014) . PN AR J0CER 18 75 6 4 i R
( 40%) . % % W B
(27%). #H 1 w F
( Thermomonosporaceae ) ( 16%) . /N ¥ 1 & B
(8%). f L W P
( Pseudonocardiaceae ) ( 8%) 1 Jt £ W #l
( Actinosynnemataceae ) (2% ) "% 45 43 45 ( Janso et
al., 2010) , HHT, 73 B 2 A9 N AR TR T 2 2 B
g ( Streptomyces ) It 9[‘, U SV N R O
( Micromonospora) il 2% 1 J& ( Actinopolyspora) M Z
& ( Saccharopolyspora) i F T J& ( Nocardia) |
JEECH & (Oerskovia) /N W J& ( Microhispora ) |
B 14 W J& ( Streptosporangium ) | J5 /)N B j B )&
( Promicromonospora ) . 1. ¥R 18 J& ( Rhodococcus ) %5
(Verma et al., 2009 ; Akshatha et al., 2014) ,

3 LAk AT A A e B

3. REFEIEHNFE
VR 22 P 2 TR RE A8 4 4 s D 51 A 1 A 0

Santoyo et al.,

(' Streptosporangiaceae )

( Streptomycetaceae )

(' Micromonosporaceae )
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FE KA, U Saikia Fl Bora (2021) W 5% & PN 4=
BB B RN AR PR 85 B Streptomyces fimicarius F1
S. laurentii 06 e i E BEAR /K A H Al s, O HL ™
ARSI O TR RAL A R EUAR SEXAYE KA
FARTEAE T o DA B by B Y B D 2 5 e
(Alcaligenes faecalis ) 1 5 ¥ 28 #9 T ¥ ( Bacillus
cereus ) M\ Jifi J& A 9 43 5 ) W8 27 2 S AR R TR
( Stenotrophomonas maltophilia ) | % {8 ¥T T8 | # Bk
A ( Azotobacter chroococcum ) FlKG i ¥0 55 K B
( Serratia marcescens ) ¥ R 111 il 4 T TR Ak 25 95 I 2
HET A M AR 19 4 K ( Abdallah et al., 2016; Aydi-
ben-abdallah et al., 2020) ., NAEE T HESMEE
BB S 1A 19 42 e DA R 5 B0 1 5 4 AR S A
FIE FRAL ™ A BB 3R | K e Tt 28 AR 2R ) e 55 T
A AR ) FAT 5 T H AT LA i B0 A TS
TS F AR 0 18 5 R i 7 &2
3.1.1 Bt i a4 B R e A K
FIl Bakker(2003) .van Wees % (2008 ) iF SZ AR R 77
TEMA 2 RS S AE Y 7 A PR LURRR T T4 1Y
e FLIG AR 5 A A= A8 BE | AF AR 3 ol S 1 ¢
F RGP (induced systemic resistance, ISR) , 1%
RGN AW 7 R TS PO, RIE 4 =AY
Xof S50 A Y B AR RE T, DA T sk A m R AIRAE ) 1 2
IO R F BUNMEY R E N AR (R
85,2021) , HERIE, 1R R Z B Y R R
(JA) MM T R G hutE, a0, 5 HE 25
FFHE ( EPLL. 1.3) Fl 0 £k ML Vb 55 K & ( Serratia
nematodiphila TLE1.1) 3 1 77 4= JA 7T LLi5 5 % il
FRR P A2 R G PiPE, T HRPT Ralstonia syzigiisub
sp. 124 ( Yanti et al., 2019) . JBKZLAE A 1A 78
BRPEICTA (E39CS3) i o #12 i PR JA f9 /K-
SR G P, WP Bk ) R ( Fusarium
oxysporum ) WYL | X} Ji L1 A6 BR 25 8 955 A 40 il 4
(Ahmad et al., 2021) . 7EFE b3 B 45 2 A Al
B LEARAT I ( Bacillus subtilis, DZSY21) A% 38 1 1%
TG KA IR (SA) Il JA 38 A% MR A 15 3 B T 75
TR G pr ok 1 E K /N BE R B ( Bipolaris
maydis) ( Ding et al., 2017) ,

32 EFAX T HRIMFH BB G AR
A LCAEY N AR T 5 e T B R ] AR S AL, Y
A T RE RS 5 0 I TR S A AR A R, DA T O 2D g i
B GE M, Tan 2% (2016) & B 3E A 2F 960 4T B
( Bacillus amyloliquefaciens T-5) WA}y 75 il 4t 4=

van Loon

Bii i), 24 1] T-5GFP TS e Ff 25 il 4y v i, ml LAA
il F 4t 75 /K IR T ( Ralstonia solanacearum QL- Rs) 1
SERE , DTl /0 9 Al s 19 & 2B 3 AT BB | T 4R
FE23 (A A ELAE R 45

BEAh N AR T BE T a5 0 T R S A R )
BT (anskk AL & B B AR R E Y. e
A A AT A TG b 7 g o A RS AT Y AR
fofi o TR R 5 = 35 SR W 0T 2 T (Pal & Gardener,
2006) , WS EEAREERE ( Pichia guilliermondii) 1E
AN A WA BB TE E R F W 19K R A T Y
AR FAET PR E5 . EATA AT LI AE 2 Mk
IKAEAS B (CATBUBE FIEARE ) | 3 ] LT FE 45 Bl R
M A8 IR 5 %5 ( Penicillium digitatum ) | JK 5 %
T ( Botrytis cinerea ) F 7k JH i 1 ( Colletotrichum
spp. ) B4 K (Spadaro & Droby, 2016) . 4 8 FF 1#
( Chryseobacterium sp. WR21) g5 5 #t & /K K
T 5 AR ZR 0 A, 0 R RS2, AT B

H AR Y & 4 (Huang et al., 2017)

R K AL & W F1 A IR AN B R A A K
WA TR Z — , 5 5 HE W) 2 1M T A1 S
Fe™ 6 A I it B BR ) 1 4 i mT 1 3 i 2
WA AR BRI R 2R o 7 2 B W m] LA™ A 4%
AR T8 B Bk 3R XF Fe’ HAG 5 2 A1 7 (van
Loon, 2000) . A J&L i F A% 6 % B ( Magnaporthe
oryzae) 5|, N A= T 76 W5 JK 8% 5 1 ( Streptomyces
sporocinereus OsiSh-2) XT3 4 I R A7 %5 o 1) 411 ol A
M HFEPUE S8R5 4 A %, OsiSh-2 A HZ
AR BR B A4 A 5 B PRI, ) B 9 e T B 3
TEBRERAE OU T, BERS H IS 22 i gk, DA T 410 i) 6 9t
JR R A A (Zeng et al., 2018)

313 FARBARB S HIHBOREH AR T
ZWSE N B AU N AR T P, O HOBOk
B I ARE AR E AT AT LA AR R AR ™ s 2D i
Yo JELAA 10 A= R RS M, A, A it
43 R N A g8, H  BOR ZFE AT B ( Bacillus
megaterium ) H. A B 5% 14 BT H I M ( Wang et al.,
2019) ;48 A= P9 A= B D 33T 28 fFF 18 ( B. velezensis
LDO2) AMUEA & 1l 2 R i m AQ ™ 9 1 58 K g
T3, XA A= e D L T R A0 T B A iR A A BT T
PE R x B it A T 22 A B B AR
M, SRR 22T WEA Z R A Y AR KA GRS
P (Chen et al., 2019) , WA 70 5 5 5E
FEB AN ST T M5 D T R 25 6 T 5 N AT
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EATX K G 3% B B ( Phytophthora sojae 01) ELA T
B G M, HoH B BR 5 AN h AF B ( Acinetobacter
calcoaceticus DD161) B0 B8 7% 1 B 5k, 35 71.14%
AE 7 | TR TR 22 W7 8 REAR | TR 22 A S J A T A B
MITE 15324 ( Zhao et al., 2018) . WAREXT 5 K
B IR LS 1 E A P RE T, IR A TP B Y
PR A B A R 2E AT B ( GBF-96) , X K 7 35 A IR 1
( Escherichia coli) . B A0 ZE2 Y0 '] & B ( Salmonella
typhimurium) W% FE 25 AT T | SO 1Y AR 25 3T 4 TG
( Listeria monocytogenes ) Fl 4 Bt {0, 4] 4§ BR
( Staphylococcus aureus) ¥JH PR TEYE, AN, Al FE
T I (GBF-96) RS ™ ¥y £ 1R LR 2 A BT
TR T P A BRASE 690 9 Jir o 2 T 2 e 2 A i 2
WAL R A, AR 00 HG T T AVL A 2 G e 5 35 4 T A
H IR 75 % 40 H 24 % (Tslam et al., 2019), £0%2
K2 58 AR 2R ZEMUAT B ( Paenibacillus kribbensis ) i,
A ULFE A (Islam et al., 2018) . MR ZSHE Y [F]
T 8% B Wk ( Dryopteris uniformis) W43 25 B9 2F 04T
( Bacillus sp. cryopeg ) 1 28 2 0 FF &
( Paenibacillus sp. Rif 200865) X} 5 ¥ & I 4 5 Ji
AR B AT BT B P, OF B ™ T s ) 42
YA B BT VR, AT 5 TR 4 A 5 0N
NPJEAR 17 2 ( Das et al., 2017)

PP A= TR AT A3 1 A 28 280 JoT 4 o R A
FUss IR . AT 25 FHAE Y BE 4K ( Piper longum ) H
SR N A AR RS 2R S FE ( Phomopsis
heveicola) , HATHLAN T Pt H & AT AL 198 7,
TEFRMLI5E 1% 1815 35 9 G B2 (valproic acid ) UL T
PR R, AT A N S0 i A A ¢ fl o T
( Pseudomonas aeruginosa ) | KNERIKHE ( Shigella
sonnei) AHEBEER T ( Streptococcus pyogenes ) FllAj; &
YPTTECH ( Salmonella typhi) VA R AS 909 5 T 5 G B
( Puccinia recondita ) . 3. # %2 #% T& ( Rhizoctonia
solani) Wi ¥& 55 ( Phytophthora infestans ) Fl K %5 9% P
( Botrytis cinerea) =4 ( Ameen et al., 2021) , 7E
KRR rp B RS N A TR 2 AR B B TR ( Streptomyces
Sfimicarius) FSFACHERE W (S. laurentii) 7= H= M W& gk 7
B RIRER COHE R A FPEREY I, MK
T H AL B ( Xanthomonas oryzae pv. oryzae) A
(Saikia & Bora, 2021) ,

) N A T3 RT3 ot 43 A 7K i il 286 ) Jo 410
B A A H . Lastochkina 45 (2020 ) KA 52 25 1
FFE (0-4.26D) 5K R A MU ), $2 55 1 9961 e

JIBT5 T Gl g e 25 v 3 By 40 A 50 A 3 P [ I
WA T 9k 7T T 75 3 1 AR 1 S P, AT AT T 4R
FEL5HR T TR T B B8 s A, MBCEL AE b 23 B Y
PN A TR 5 8 R P G T (E39CS3) L, Rg g = A JL T
[l a% B-1,3- 41 A , 2 5 I 5k 71 TR 20 ffa B
fift, nT LA OIS 5 8 Z 40 B8 T2 ( Ahman et al. |
2021) , FAHNETEIEE FEEFRBMITE (Stenotro-
phomonas maltophilia S23 . S24 . S28) | [7] 4 [& &
( Azotobacter chroococcum S11) Fl A% i ¥ & K
(S14) ymy DLy A JLCT 5T i R AR 1 1 400 4] 9 61 e
JI# A= K (Aydi-ben-abdallah et al., 2020) ., 7E7K
AR O 2 EE A O AR 2 A R, T LA A R
PUAE R DL RJLT o i A5 v AR AR ) o fiE 98 4
WU BB 18 5 ( Fusarium verticillioides ) | T 0 8 180
W (F. fujikuroi) | F=% JJ W ( F. proliferum) F&¥5
W ( Magnaporthe oryzae) K& /INER 2 T8 ( Magnaporthe
salvinii) 5 F 7K F B B R L O 22 A K
(Etesami et al., 2019) , M@ 5 H ¥ FBHRC 55
) ) % I BB TR ( H40) | B 27 ZF SE 57 BRI TR
(H8) FIAHFEZEFFF IR (H18) , BBAE 43 31l 7™ 4E 2,5-
TREETR 4-(1-H B ) T R R TR
% (geldanamycin) &BH R 2-£ HC KR 3,
4- T WA LR 1, 3- IR 2-(4-80 T 32, 6-
T3 N AE ) - 2- IR e B AT |k Sy Ji 4 B AT
PO EL T AT A AL I M, X K FE ARG SO T ( Rhizoctonia
solani) #RELA MHIVEH (Selim et al., 2017)

PAAE TR 7 AR Y AR T, BE A o T R R A
AT P 4, < A A6 b P A2 T T L3 i O
P 2L 05| W 2 M1 ( terpenoid indole alkaloid , TIA )
A2 W) AR AR Y 45 A i DR AR 45 B PR R ik ) K
M4 & K HF AL R T E W B (ajmalicine Fl
serpentine ) [ 7 1 ( Singh et al., 2020) , 2 7] PA#E
T BOR B 1R Y4 (Hewitt et al., 2020); Qi 55
(2019) fE L B AR A B b 2r B WO N AR & A
( Penicillium sp. CPCC 400817) , BEf% 7= H: — Ff
A A= W8 ( GKK1032C) , Xof 45 B 40 8] 4 BR 11 B A7 2
R A B TE M ; 3h Y K ( Halocnemum strobilaceum)
Hr N A A T B ( Penicillium citrinum-314) 724 5
1) 2 J Y 18 25 2 1) Bk (halociline ) , X Ak 52 28 41
FFTRT 46 B0 00070 4 BRI L R 352 A I T 71 ) 1 B
i 1 EL A M /R ( Abdel et al., 2020)

3.4 BT F FRPFXBAMEKR NAER
300 38 I i T T N R 1 22 B R N TR ( N-acyl-
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L-homoserine lactones , AHL) 15 "5 3¢ BH W7 3 44 J8E v |
T AT B A A, AR B AR S B o B
HA AHL B 05 PR 1 PN A= T 3 3 I A o Dt o 110
AHL {55 BELIBT A (A S0 R BH 1 5 4% 28 P 25 B0 R
Eﬁfﬂ:%l‘( Pectobacterium carotovorum) Fﬁiﬁj} ? s
M7 L) 4% 2 e 28 3R 5 . 2 A DU, 3 2 P A
WM E R, W E 8 ( Variovorax ) | V.
paradoxus FNAR I A& ¥T 7 ( Agrobacterium tumefaciens )
(Ha et al., 2018) ., Anandan F11 Vittal (2019) % #&
I 4 FEHUFF B (Bacillus thuringiensis KMCLO7 ) 7]
AT A PN TR it 3 2ok 3 AT A 2 Ml B L T ( PAOT) 1Y
R A ) A= W JE R I Bk b I AHL 4 52 /Y
QS & 4t H T AT A 4= K 30 il /E . Kiarood 4§
(2020 ) 7 EAT: 2760 AT 1 R ] S0 1R B0 i T vl 2 30
TIEAER SR AL OF HE AR T R T A R i
( Pseudomonas syringae pv. syringae) 5| & B9 15
PRI
32 fiRE

Siddiqui 11 Shaukat (2003 ) $& H | PN 4 40 T 1Y &
FERE I BE T 98l D) B AR ZR 450, ST 5 Wi g R
SR ARG 0 BN, IS AE Y R & 7 A AR
E U/ 7/ NI 1R 73 S8 4 AR 7 €A B 7/ B D R S SIS 2 AL
(nematode ) HATA WA BRER ML TAR K =3 1a],, AR
BRI A 7 A A St T S5 06 PR B R Ze A, ]
4n, Liu %5(2020) 48 HAE IR 2= X000, i 28 28 AT i
( Bacillus halotolerans) \SPEE [C2EHUFT# ( B. kochit) |
WAL ZE AT ( B, oceanisediminis) S5 /N ZE AT 1A
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