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Abstract; In order to understand the distribution character and the relationship of plant diseases with endophytes, studies
on the quantity, classification and antagonism of endophytes from seeds, stems and leaves were conducted on four species of
high-quality tobaccos. The tobaccos studied were K326, G-80, Hong Hua Da Jing Yuan and Jing Ye Huang. The results
showed that the endophytic microorganisms existed widely in tobaccos. Bacteria were the most abundant followed by
actinomycetes, then fungi. This reflects microbial distribution in soil. However, endophytes are not equally distributed in
each organ. The root and seed contain the most, followed by stem with leaf containing the least. Among different species of
tobaccos the distribution of endophytes is also variable. Endophyte distribution in the seed of K326 and Hong Hua Da Jing
Yuan is the highest, with Jing Ye Huang next and G-80 containing the least. During the seedling period no obvious
distinction was observed among the four species. During gruthduration after transplant Jing Ye Huang contains the least
endophytes. Gram-negative bacteria are the most abundant in the all four species of tobacco and the quantity of spore
bacteriain seeds is apparently higher than that of whole plants. Through antagonistic experiments of Escherichia coli and
Staphylococcus aureus, we isolated five strains from Hong Hua Da Jing Yuan and one each from Jing Ye Huang and K326.

The results indicated antagonistic characteristics of the four species is related to the antibacterium to some extent.
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H K326, G-80 FEMHF T HLE 75 T R IR AE , LLAE RS U R AN - B HTEAE A 8555 , (B HAR I 7R 7= B LR &
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Table 1 The characteristic of anti-disease of the 4 tobacco species

A R R TR AL Bk T TMV MV PVY L]
K326 Hi & it R R Uk & &
G80 £ & 7 Hit & & & -

LR ETC Uk & R R R & R &
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AP 4 FR Species name; Z1.4F K 4:JC Hong hua da jing yuan; 1§ 3 Jing ye huang; HBJi2J% Black shank; 7 B J/ Alternaria alternata; H345£%
J% Root-knot nematodes; F #iJj§ Pseudomonas solanacearum; TMVTobacco mosaic virus; CMV Cytomegalovirus; PVY Potato virus Y; B k5 Wildfire
disease; /EiPT High-against; H147 mid-against; $7 against; J&% infest; HR mid-infest; %)/ high-infest; — :No

1.2 xRl
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GrT R BURIVE AR AR /NS K Jo R B A A, 75% CBEERTENE 3 10 min, FORE7K YL 5 UK, WK
B Ja— R PYEW (0. 1 ml) ¥ i 3 R FRETA, VE X B, SRIGHET M8 TR 454 T AN 5 ml K& i) PBS 4 vf
W (0.05mol/L, pH 7.8, W/V = 1/2) WS , BFBS WM A 26 45 ml T KM =MD, TR 15 min 5, X
R . LR -1 BBRE, L1 -2 BBRE, O I- 1 -2 AR EE, A0 -2 -3 BREE R AR -4l , & ik 3 1
HE, B8 T 28CHIRSES, MAEESE 24 h HERFR 72 h JHAE IR S do EBGE W I I 54 i
log( cfu/g fw) ( colony-forming units per-gram fresh weight) , DA T 3256 H )0 25 180 AR R) , B IR 8286 M [R]—
HERFE o ARTESDIUTE SHHAE , PRt BB V& AR — 2D 2l fb e W 25 S IR o
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Table 2 The distribution of endophytic bacteria in different organs of the 4 tobacco species

BB Organ K326 G80 LI RETG Heit 3

FhF (log( cfu/g fw) ) 12.93 £0.27aA 7.92 +0.78¢C 13.43 £1.19aA 8.80 £0.59¢C
T PR R 11.73 £0.33bB 12.27 0. 30bB 11.71 £0. 44abAB 12.13 £0.02aA
7 FH IR 11.77 £0.30bB 13.38 £0.27aA 12.92 +0.60aAB 12.34 £0.61aA
PNiEES 11.19 £0.35¢BC 13.19 0. 04aAB 10.41 £1.22beBC 10.38 +0. 64bB
M 11.03 £0.33¢C 8.28 +0.48cC 8.93 +1.95¢C 8.42 £0.36cC

T seeds; T RIAMEHK period of plant bed; IR roots of gruthduration after transplant; & FH 2% stems of gruthduration after transplant;
FH M- leaves of gruthduration after transplant; £1.#£ K4>JC Hong hua da jing yuan; 4+ Jing ye huang; FJ LSD ¥4 %3 The date use the LSD

analysis; Small letters mean significance at 0. 05 levels; Capital letters mean significance at 0. 01levels; T [F] , the same below
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10°HFEEZ Mo G-80 Fhrh N A B 405 Bk b, BB S , 9 AR i R e SR AR R Lk T — Al
MBS . EEFHE A RERA KIS R, G-80 Hrad@iid AU R A ANSP SR BEA B AR R AE AR T B R AE K
JERBIETE . e B B AR R R AR R
2.2 4 HEE SRR AR E P A A B A AR A
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Table 3 The distribution of endophytic fungus in different organs of the 4 tobacco species

BB Organ K326 G-80 L KRETT 3
FhF (log(cfu/g fw) ) 0cB 0bB 0cB 0bB

T R R OcB ObB OcB ObB

K H IR 5.78 £0.90aA 3.53 £0.54aA 4.39 +£0.36aA 3.30 £0.22aA
KHEZE 3.58 +0.32abA ObB 2.16 +1.88bAB ObB

S H M 2.19 £1.90bA 0bB 0bB ObB

MR 4 AT LAE S AR R R 0 B AR 53R 3 AR 4 SR A RIS 80 7 B B N AR T

LB, BURHBE , BRg B4, AR 3 AR ZE M A BRI N AR, WK 4 SRR E, &
0. 05% 7K P4 MR 25 - AR TR AR BB AP FE 22 57, BVARIR 2P % i

x4 ANHEGMARRERNERZENS
Table 4 The distribution of endophytic actinomycetes in different organs of the 4 tobacco species

BB Organ K326 G-80 L KRETT 3
FhF (log( cfu/g fw) ) 0dC 0dC 0dC 0cB

H AR 0dC 0dC 0dC 0cB

K H IR 7.38 £0.23aA 3.73 +0.62cB 7.59 +0.15aA 4.14 +0.11aA
K Iz 6.99 +0.16bA 5.85 +0.23aA 7.14 £0.07bA 3.78 +0.38aA
> gt 5.14 £0.07¢B 4.73 +0.10bAB 4.37 £0.25¢B 0bB

H B R EER A SRR AT BB - SR A SR BRI FR A F AN 5 X e i A P AR R AR R BB R T R
A 1% WA P RE I N TR A S B — IR AR IR A R BB AT B B, IR X S B i N AR PR R . B
AT RERIR A S T4/, EIFRYI R B Z , RN A1 G BSASAR 2 A8 6 M B 1 A 35 F) PR A TR R R P A
HEHR I, T R AR — BT 7 W i 75 30, RBU™ A BT BEE tE, 70 A 2808 i A =0 5 e
BRI A et B ST RO, TOTE P B AL T Al g A AR B A AR IR I EA . iR 3, K 4
ATLAE H, BIR FJE , AR S fh 98, 30 (9 ORI A Pl MRAR R A bR . R AERR B YRR, K
B R, WA R AR LN A E R PR AL R — BRSP4 A B 7 M AR 9 20 A 2 38 40
RZ ,HAERZ , KERD, 5 HRP AR B WAERRENERRESSE RS R

http ://www. ecologica. cn



12 3 BBERE 4 DU T B P9 A B A W o R AR 6831

Fan B R A — B
2.4 MEE AN EEIGH

R 1 AT DA H - MR AR A AR T S B AR A A, 3 A 22 BB O 3, 3 2 R PR AR
DB JLTBA s MR 68 B AR S AT R BCRE 2, TR AR E AR SF AT A R R R D, F
JE 2 MUAT B BB TE EF I, IRPTON A RERET , X0 A A B LA ) A A A A S A BB S, 1 AR AR
) 9 Fh TS0 5 AR A A O PRI 5 KRS 1 B SR MR, P9 AR A B ORI S R A T AR I 25 4, 31t
AR AR B A BBR T R B T USSR LASH AR R AR R 3 2RI

oG #i EATE
12 - 0.80 -

0.60

040 |

020 [ I
0 [

Gentt K326 G-80 Mk G

gl P

Distribution of bacteria

BT JEERD T BR bR AR A0 B S AR AR AE

Fig. 1 The distribution of endophytic bacteria in tobacco seeds and plants

G * Gram positive; 2ffifl Bacillus; #F5 Rod bacillus; Z1.1£ K 4 JGHHi 41 K Hong hua da jing yuan was short for Hong da; A 4[] the same below
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Fig. 2 The distribution characteristics of endophytic antibacterial microbes in tobacco

(DPercentage of anti-E. coil(G ™) ; @Percentage of anti-S. aureus(G*)
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