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B o [ ARV} 27 Bt 20 598 52 5% ity 5 P Ab A7 B 111 °527
32"E,26°45°42"N, #§ #k 150 — 170 m, 4F 7 35 35 &
J317.8°C, 4F B& W &= 1290 mm, 4F H M B 1
1613 h, 4F5- 3 246 ) 4 4549 MJ/m?, 6 7 1 293
dy KEERAEERL4-6 W EWH S -10 J]
S
1.1.2  $53ETSA & ks 77 3 (Difico) ;1/4 R, A
2 BB 7R3 (Difico) ™ 5 B 4 UL TE B 97 5 KoK %
B33 0 KK 200 g, 1000 ml K23 1 h, I X220 A
it v KRR R TR A K 4y o BN 20 ¢
Iy Uk TAA TR BRI 2 15 77 56 O & A L6 2 1R 1 A4
R,A B59735:0.5 g B BFE K ,0.5 g JRE I HE.0.5 ¢
T R KL R,0.5 ¢ W40, 0.5 ¢ ATV PEVER 0.
3 g WA 4M,0. 3 ¢ K,HPO,,0. 05 g MgSO,+7H,0,
0.5 g L2 K, 7518 /K 2 %% %2 1000 mL, pH 4
7.2£0.2.
1.1.3 PCR # #ETHX 7 PCR x N & & B
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MoK @ wW @ A o5l & 27F (5-
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(KRG F T N 42 40 1 16 16S rRNA B, 7 8 B Bt
£ 1400 bp. PCR Jx W f& & (25 pL) :Mix 12.5 pL,
27F 0.1 pL, 1492R 0.1 L, 1 & ) 24 f#
3.0 pL,ddH,0 % 25 pL. PCR JZ % 4t :94°C FiAs
PE5 min;94°C45 s,52°C 1 min,72°C 1 min, 30 4~ 1{ff
H72°C LA 8 mine J N 455, B3 wL PCR =4
1% B8 MW gt e ek vk A ™
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KE H AT, 78 3 Clustal X1. 83 F )3 2 & b X%, H
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KM, IR R G
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Fa 11 €0 P B AR A R B S BCE 30 min 5 A8 1L
B AR Ak . 6 A8 K 20 % b BH P 3R OR RE B8 4 Wb
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J6 R E 30 min, K H 430606 BEE NN E 0D fEH . T
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WTAA (L. bR il 2R 10 2 R F 4 AT 4l TAA
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TR PR IR T At o A AL BIAN R E S R
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HEAT EE XS H) T 4R #2568 B 20 B B K RS N R A
16S rRNA KK AT R R G 20 (B 1), P 545 &
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WK AT T Ak 5 AN 15 g 26 AN Fhe
YZEEE ] (y—Proteobacteria) &%, 5 50% , A AL
PRI, AT 19 #R A W 52 18 (Pantoea) (1) AH AU
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Phylogenetic tree based on 16 S TRNA sequences of endophylic bacteria from rice seed. Numbers in the parentheses

indicate the GenBank accession numbers; Numbers at branch points are percentage bootstrap (values based on 1 000

replicates) ; Bar 0. 05 corresponds to 5% levels of the sequence divergence.
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F1 KEMHFRARMEREAE DL IAA HEEFR

Table 1  The ability of the different endophytic
bacteria for secreting IAA

Strain Ability to secrete TAA || Strain  Ability to secrete TAA

701 + 714 + + +

702 + + 715 + +

703 + 716 +

704 — 717 + + +

705 + + 718 —

706 + 719 —

707 + 720 + + +

708 — 721 —

709 + 722 —

710 + o+ + 723 +

711 + 724 +

712 + 725 —

713 + + 726 +
Note : — : discolouring, + : light pink, + + : pink, + + + :
deeppink

2.3 ik JAA EES

K198 M 22 H AT 5> Wb TAA g ) 1) B bk R AT 8
W E, G2 F s AR bR AE 2 v 50 W TAA
TS AURNE 3 Pron o A5 R W, 70 KR Rl
TS NN RN A R s TAA 1 RE D H
IRULRE A ZE e b WO O € B0 DU Bk Al 1
JEEEG 1] WP 1) 210 (Staphylococcus warneri) 43 b
TAA €77 55> O 269. 83 mg /L, Ho g a4 L BT
i) Z17 ( Rhizobium larrymoorei) , 4y Wh B &y 219. 62
mg /L, i 2 (12K B b 1 Z14  ( Microbacterium
trichothecenoly) 7 J& % =, 4 136. 24 mg/L, % VU £k
2 o B 7 #7220
radiotolerans) , 73 W IAA & & 114. 27 mg/Lo

2.0
184 ¥ =0.0166x+0.072
R2=0.9942

( Methylobacterium

1.6
1.44
1.24
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0.64
0.44
0.24
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Fig.2 Standard curve of TAA.

724 Tuum 1944 mthe quantity of IAA-secreting
723 32 2|
716 m=1528

Z14 :w 136.24
726 ] '

Z11 ]
709 m6.16
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Fig.3  Quantitative detection of the ability to secrete TAA of

endophytic bacteria.
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(Curtobacterium) ~ 7 % 3R W& J& (Staphylococcus) F W
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Mo W TAA B H0 5 o 45 3 A% 0 L A 7 AR A AR AR
FINT . L4 6 AR ¥ P9 2 B AT L AR AR T R T
T F) I T8 > W JEREAT R I 5 IF 7, DR R L 5 Akl
AP R AR AR B R B A B A R e

AHIE ST LA 43 25 459 3 1) 26 KA [\ Fh JE 9 B oK AR
o R ILHEAT 70 W TAA 1 7€ PE 52 B I E K & R
R, o 19 BR 4R W] 43 W TAAL T 210717714
H 720 4 ®k 4i & 5 WA B B 3 R T A KR R
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G 2 BR R R R B R A AL B R AT
fe ko Be "L Z17. 214 2 BB P JE 0 AR R U
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KB WFGU R TE W 3E od ™ TAA 55 22 i 42 00
Yo AR T T (A 220 T bR K CH TR g A
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¥ % JE& (Methylobacterium) 40 T 78 . 5 Wi ¥ 4= K M2 A&
M AR B 58 F 7 T LT WA WS #RE s ok Gk
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Diversity of endophytic bacteria in rice seeds and their
secretion of indole acetic acid
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Abstract: [Objective] This study aimed to investigate the diversity of endophytic bacteria isolated from rice seeds, and
screen indole acetic acid secrecting srtains. [Method] Conventional culture-dependent methods were used to isolate the
endopytic bacteria from rice seeds. Phylogenetic analysis was done based on partial 16s rRNA gene sequences. The ability
to indole acetic acid secretion of tested strains was analyzed qualitatively and quantitatively by colorimetry. [Result] In
total 66 isolates were identified as belonging to 26 species of 15 genera of 5 phyla. Of them 26 strains were chosen to test
indole acetic acid secretion. Four isolates had more ability of indole acetic acid secretion; they belonged to the genera of
Staphylococcus, Rhizobium, Microbacterium and Methylobacterium. [Conclusion] The endophytic bacteria in rice seeds
are diverse. Some of them could produce indole acetic acid.

Keywords: rice seeds, endophytic bacteria, diversity, indole acetic acid secreting
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