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Effect of Different Hormone Concentrations on Callus Differention from
Mature Embryo of Bothriochloa ischaemum

YU Na' ,DONG Kuan-hu?
(1. Department of Landscape, Shanxi Forestry Vocational Technical College, Taiyuan , Shanxi 030009; 2. College of Animal Science and
Veterinary Medicine,Shanxi Agricultural University, Taigu , Shanxi 030801)

Abstract: Taking mature seed of Bothriochloa ischaemum as explant, saitable callus differention of different hormone
concentrations, active carbon on root production of Bothriochloa ischaemum MS medium were discussed. The results
showed that the culture medium of callus differentiation was MSB-+6-BA 0. 1 mg/L-+NAA 0. 04 mg/L;root production
were improved in the active carbon 2 g/L.
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201045 6 A 10 A N TRERKAXME XK H
RBRAIX 6 MR IX RE X HUURFE L3R D - 8] R (X0
gl A1) IS (O VTR AVED ER (VXD /b
HF VKD, BAHEXH 5 8 “Z278 5 1, REMEF S T
THMRMEIE, B THREKRRER 4CRAF Tk, 205 T

REESG 3~4 d NHAR 25 I 3 AN PN AR IR TH
TIEFIBE , BEAL Lk B I R 0 L T B R R AT
WA R TE

PEAHPR B D48 B T B (Fusarium sul phure-
um) AR B (Pyricularia oryzae) B A 29 B
(Fusarium oxysporum) . T i B ¥ 5 B (Alternaria
solani) ./ NE IREIRE (Fusarium graminearm) F1 E K K
PER & (Exserohilum turcicum) i T B K F R ¥ BE L1
ERERIF

B AR R R ENA) JHIK 1 55
FrHE(GA) R EH PR 77 2 (PDA) (e £ BRI
BE 3R 5L (OA) R I W35 37 25 (ZYP) 1) Loy B Bl 2
HESCHRL8 ]

x1 RHERIEF
Table 1 The record of sample points
SFREHL Sampling site 5 3 Soils
e HB - ERER
R 35 RgRA Vegetation types and characteristics e Organic matter
code Site Landform Pasture classification /m Type
content/ %
MRZER BV A M 4R . 1 2L (P. centrasiaticum) \ H 2L (G. uralensis) |
9 W E T (S. alopecuroides) , 5¢ i VK HE (A, mongolicum) 48 L4t 5
I ERE ek (S, brevifora) 1 # 4 8 L (C. tiberica) . I 5  Chemopodium 0 510 RIL Lo~z
aristum) R REFEE, VS B E SONEH
B E DA N TR BN S R AB B < 9 4B £ 3 (S, brevi fora) Vil 3k 31 (O
I HitH et aciphylla) FEHH (A. splendens) S HARHFRE BB IBE 406 1350~1370 R+ 0.7~0.9
s b st
B ANEARMYE KR (O, aciphylla) FTEE R (Iris bungei) \F5 &
I E 77 B b s FE TF-(S. alopecuroides) H ¥ (G. uralensis) R 3% (C. aristum) % Jg {8 1 410~1 425 Kb+ 1.0~1.2
SRNRE RSB ST 400 A
gy e B e R By A K . 1 5 F (S. alopecuroides) , H ¥ (G.
I\ TR T bt uralensis) 5 i UK (A, mongolicum) (| 3 (C. aristum) % R 0HE 1 390~1 400  HIKEE+ 0.7~0.9
FhRE TG RN 50N A
B A Ak 28 HOM B, 0% 38 B (P. harmala) | 4 B (Reaumuria
v K S 3H M bt soongorica) Ik K| (O. aciphylla) % JK 3k (Cynanchum komarouii) 1 360~1 380 AR X W 1+ 0.4~0.6
FR SRR RS R 350 A
N T RRER bk 4R 45 (Populus alba) B —4 H: Yb M 20 85 48
W NSRS i) it W RN 50% St 1420~1430 WIRE+L 1.5~2.0
L2 X%k 1.2.3 ZEPIZH DNA R$RE HEE DNA (RS
L2.1 WARLEMBEMAL AAEBRERERDE RS0 A0 R B A Lee %0 fi 137 B0 57 B 40 8
b7 2 IR . DNA %, 34 Bkt . B2 50 mg BAANA 500 pL &

L2.2 WARBPURARENME RAMAXTIRESRESR &
6 A o B LI B AR B PDA 35 3R B JF 3~4 d
J& s FIFTFLAR B EL AR 4 mm A BT OA AR 3¢, 7]
WPLERE L 2.5 e Ab3 20 G 3 MR AR TRCER AT B
ABMRER 3 W, LASAR B 93 IR LA X B F 0 IR
6 1R LA 00 B2 00 TR P BEBE . T O B = S
FR-ERER,

AVEHREN 1 TE Bl (ES B LWREE N 2 ¢/L) K
A 3TCHEIR 1~2 h, JinA 20%SDS 50 pL K& HE K
QR BEH 20 mg/L)5 pL #RGIRA] 1 min, A 55°C &R
W 30~60 min, fil 500 pL Kl : &5 2 FIEERES
W25 : 24 + 1, 4E%IES),12 000 r/min B.0> 10 min, |k
HWREE , BRI 3 . RN 500 pL FAEE, N
80 pL 3 mol/L Z. R4 (pH 4.8~5.2) ZE R it B 10 min
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PIE. 12 000 r/min B> 10 min, BK_E W, 0 500 pL
70 % 2B, % 4R 2 YK, 12 000 r/min IR B .C> 5 min,
H O, BT EREIA 30 pL BaiKiEmH DNA,
—20CHRFFEH,
1.2.4 16SrRNA # 3 PCR $"# 16S rRNA R Fl i
31 # (F8, 8-27f; 5' - AGAGTTTGATCCTGGCTCAG -3';
R1492:1492-1513r: 5-TACGGCTACCTTGTTACGACTT -3")
o bW TRRA RS M. RBAZR (25 L) :2XPCR
Mix(Jb 3 RAR £ #2125 pL; 514 F8(25 pmol)
1.0 pL, 5[4 R1492(25 pmoD1. 0 pL;#iAR DNAC30 pg/L)
1.0 pL; BZEAKFNR E 25 pL,3 IREE . PCR W 454
5 94°C .4 min; 95°C.1 min, 55°C.1 min, 72°C. 2 min,
30 MG ;72°C .10 min, FH 0. 9 %6 M35 i W 58 B HRL Tk A
W=y, PCR Y 14t b1 Invitrogen 443 Bl 4T
WFE
1.2.5 MEFEEIEMR B PriE M Ek 16S rRNA
FFHI7E Genbank ${#% P2 5 B AKY 16S rRNA 731 i#
17 BLAST [RIJE M LA, 18 A G N A R Y 16S rRNA
J¥31,2% Fl DNAMAN 6. 0. 3. 48 X {4 #£47 £ & L X, 4
B FEHAR ST ERGE K THAL.
2 BREHW
2.1 WETHAEBLKENEES

M6 ANBE X G AR L ZE R IR R & 2k o
Baifba s 158 kN AEBAHEK. EXEFARA
LI PRGN AR IR T AR IR 22, 14 31 338. 1 cfu/g,

HREMT,156.9 cfu/g, &/ B R 110. 2 cfu/g.
AN RRAE X o T AR R R BCE N R) e BT RS 1Y
HEREZHNEEPERBEDAEHEERE VX, H
216. 9 cfu/g, R IR ZE R BV A H g =R (XD,
179.7 cfu/ g, Fe/b Ry 5 AR e R B B R B R S (V XD
i 33. 1 cfu/g, FERH AR B R SR BERAF HO A B 2K
R K MR . W EERARE IR IKES + BT RR 1 A
ML E R Z , RRERY L mEh ke e
FHBENERLHEBERD. B, BhEREEY
A A R TR 25 7R R b A A e o T A VR T e R
LB EFHNAERKERES, MR FAERKEE
PR AR B D B w5 R S B N A R A R &
B,
2.2 W FNABEEMETEE ST

S PRI S IRE B 35, R, 126 Mk & F AR O
XF 6 FiE YR R R PUIE . B3R 2 AT X B
ETHEREEAMAEENEKES N 73 8, & A
BREL 57. 9 %6 5 FLUCR X RS 1A E R KRB AR
TSR TR, BT 5 B BRI O 52. 400 5 X A
2o BRI B A BR R 2D (U 31. 006, 126 B TN
AR B IR E B R T 15 mm MIERA 2 B, &
BEMREY 1.6%, MEWTEERT 10 mm MEKAE
25 M o JF H KRR T L B TR 28 T L K KB B
MEE A T8 B KF 10 mm B B BE 5038 o B TR AR B0
4.8%,

x2 EETFRENEENEEES
Table 2 Antimicrobial activity analysis of endophytic actinomycetes from Sophora alopecuroides L.
0 BE B AR ORI 3 =15 mm BB E 28 =10 mm BB E 28 =5 mm B ARECHE 24

EAREE Number of antimicrobial

Target bacteria strains and percentage

Number of antimicrobial strains

Number of antimicrobial strains Number of antimicrobial strains

which circle radius of acteriostatic ~ which circle radius of acteriostatic ~ which circle radius of acteriostatic

/% >15 mm and percentage/ % =10 mm and percentage/ % =5 mm and percentage/ %

LT IEIR T Fusarium sul phureum 73(57.9) 0(0) 3(2.4) 23(18.3)
REBLIRH Pyricularia oryzae 66(52. 4) 0(0) 6(4.8) 24(19.5)

# KA ZS ) Fusarium ozysporum 39(31. 0) 2(1.6) 6(4.8) 12(9. 5
B BB Alternaria solani 63(50. 0) 0(0) 2(1. 6) 16(12. 7)
/NSRBI Fusarium graminearm 57(45. 2) 0(0) 2(1.6) 17(13.5)
FEARKBEFH Exserohilum turcicum 66(52. 4) 0(0) 6(4.8) 29(23.0)
S B BEEL The total number of strains 126(100) 2(1.6) 25(19. 8) 121(96)

2.3 WET AR E R T E

B SR A g » ik 18. 54 mm; HUCHBIbR YWZKDS,

3BT EB 4 T PR A O T TR PR B T
PEGEHIE 42 >10 mm) , A 15 #k N A U E Bk B
AEE MM, & B RS 11.9%., KBk
NDZKDSgs (B 1A) X 8% )l Ak 25 05 0 (F. oxysporum) [
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(1B X FE I K B (P. oryzae) I & 56 &, ik
15. 12 mm; M E#E NDZKDS,, (| 1C F1 D)X} 5 Fid 4y
RIRHARE DA E TR E (F. sulphureum) TEIEIRR
B (P. oryzae) 58w W (A. solani) /N TR IR B
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*3 HEETFRAERLZELAEREENE (MEF>10 mm)

Table 3 Antimicrobial activity determination of endophytic actinomycetes from sophora alopecuroides L. (inhibition zone=>10 mm) mm
73 LR T R REIR I 0 LN LE 30 B NIRRT FRKIEN B
Strain Fusarium sul phureum Pyricularia oryzae Fusarium oxysporum Alternaria solani Fusarium graminearm  Ezxserohilum turcicum

FIYKDS; 3.32 5.22 11. 80 0 2.66 0

NDZKDS; 9.08 8.74 8. 46 2.90 0 12.0

NDZKDSg2 10. 44 14.12 6. 86 11. 26 12.10 13.08

NDZKDSgs5 3.08 0 17. 70 3.52 0 0

NDZKDSgg 12. 66 0 11. 98 12.08 13.70 8.90

NDZKDSq3 8. 36 0 1. 84 3.06 5.38 13. 06

NDZKDSq5 1. 94 1.84 0 2.64 0 11. 42

NDZKDSy6 5.30 11. 58 1. 54 5. 20 2.34 4.64

NDZKDSe5 5.04 3.14 18.54 0 0 10. 04

NDZKDSeg 5.20 0 0 9.34 4.56 9.32

NDZKDSy2 11. 30 8.36 5. 30 8.80 8.44 6.24

XKJKDS15 4.56 11. 52 0 5.34 5. 60 4.11

YCZKDSs 6.36 14. 70 0 3.84 1.93 6.16

YCZKDS, 2.26 12. 10 0 3.14 2.54 9.12

YWZKDS, 7.66 15.12 10. 32 2.46 8. 40 13. 04

%/////////////////l/ﬂm il ///////%//%/////2

Bl EETHERZANLAERER
T A bk NDZKDSes % 8 R 2 B (F. oxysporum) BN HIROR s B: Widk YWZKDS, 3R (P. oryzae) BMHIRER ; C: Wi #k NDZKDSy, % F& 5
997 i (P. oryzae) RN HIBER s D: B #k NDZKDS,, X F K K BERT B (E. turcicum) BIMHIRBER .
Fig.1 Antimicrobial activity test of endophytic actinomycetes from sophora alopecuroides L.
Note: A: The inhibitory effect of strain NDZKDS65 on F. oxysporum;B; The inhibitory effect of strain YWZKDS, on P. oryzae;C: The inhibitory effect of
strain NDZKDS;; on P. oryzae;D: The inhibitory effect of strain NDZKDS;2 on E. turcicum.

(F. graminearm) ME AR KRB (E. turcicum) FIAWEW B E R YWZKDS, .NDZKDS;, Fil NDZKDS;s 42 5 5 41

FEEERHEAT 10. 0 mm, BA T IEHLETEE DNA, #47 16S rRNA F K ¥ 14,385 29 1.5 kp By %A
2.4 3 RRSRINEEIETEEAR 2> FLE FrB KR A 2,

2.4.1 IHTERPK 16S (RNA B9 X 3 MRRTETEM  2.4.2 {&MEEH 16S rRNA ZEPFF 50 AR U B R 1R 04
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1.5kb

B2 3tEEEEk 16S rRNA EE Y 171
#:M:DL 2 000,1: YWZKDS; , 2: NDZKDSss , 3: NDZKDS , 4 : I 7
TR B
Fig. 2 Electrophoresis of PCR product amplified 16S rRNA
gene from 3 highly active strains
Note: M: DL 2 000, 1: YWZKDS;, 2;: NDZKDSss , 3: NDZKDS;5 5 4 ¢

Contrast of double steaming water.

SHT XTGBT 3 AR I TR R I PR R MR 16S
rRNAERNY A BEEEA 1 40 MEER. FIH
BLAST 4347, % prim 48 %) 16S rRNA J£ %1l 5 GenBank
HE AR EKIEFT 16S rRNA JF 51 L X, F ] DNA-
MAN 6. 0. 3. 48 Bt 7 3 MR A R TE MR AR A B 5
PRICER T 16S rRNA FP fr Btz 1 R P 51 1) A IR G R Y
ARG KRRE (B 3,

100% 95%
1 |

NDZKDS22. seq

Streptomyces albospinus
Streptomyces sioyaensis }

Streptomyces pseudovenezuelae

Streptomyces scabiei
YWZKDS4. seq }

NDZKDS65. seq

Streptomyces capillispiralis

B3 3#kEEEEREkSHREEBK 16S rRNA
B F Fr 5 A R B =) R L R
Fig. 3 The homology tree based on 16S rRNA gene
sequences of 3 highly antimicrobial activity strains and

5 related actinomycetes species

iR 4 A 3 AT, 5 V8 HH A0 3 BRI B R TR PR T B
18 T 55 B (Streptomyces) , L E A YWZKDS, 5
Streptomyces scabiei TE[F—#4b 5332 b, RG R R R,
16S rRNA J7 5 A £ 5 99.1%; W #k NDZKDS;; 5
Streptomyces capillispiralis 7€ 6] — 3 4 4 % F, 16S
rRNA FFFIHE UMy 98. 8% ; Bk NDZKDS,, &5 Strep-
tomyces albospinus T 7] —H X B EGRRIE,
16S rRNA JFFIAEME S 96. 4%, EiR ST #I4ER ,3
PRI PR T BRI 40 B THE B T R R [ RE

x4 SHEEEENEKRSREE 16S 1RNA EEF IS HREIRERK
Table 4 The homology matrix analysis of 3 highly antimicrobial activity strains and 5 related actinomycetes species 16S rRNA genes sequences
Fegl AR IV Nucootide similarity/ %
Sequence NDZKDS;2 NDZKDSgs5 S.albospinus  S. capillispiralis S. pseudovenezuelae S, scabiei S. sioyaensis  YWZKDS;
NDZKDSgz2 100
NDZKDSss 93.2 100
Streptomyces albospinus 96. 4 95. 6 100
Streptomyces capillispiralis 93.5 98.8 96.6 100
Streptomyces pseudovenezuelae 93.0 95.1 96.0 96. 4 100
Streptomyces scabiei 93.2 94.8 96.0 96. 1 97.6 100
Streptomyces sioyaensis 95. 6 95.5 98.9 96. 9 96. 5 96. 4 100
YWZKDSy 93.0 94. 8 95.2 95.2 96.7 99.1 95. 4 100

3 HitH5Wie

wE T T HER RN EMAESF 68, BT
J B P MO S B 38 o (ELZE A ) PR A T R 7 T 5
B I T PR A TR TR IR T R R B M) R
MY B K. 2009 48, BUHE Y MR B T H B LI
MUY S T 0 B2 26 bR A A
W&V K iR W R i R IRE R &%, K 3

90

KRS A0 T A 298 B (Fusarium oxysporumf. sp. melon-
genae) TP UFHOAMAIPE . 126350 M) Y JIIL PRy %o e 85 5
126 Moy &7 P9 A IOER TR HEAT T 900 T 9 A O 30 A% TR AR
Xof 6 A Yy SR REAR B 0 R PR B ) 40 T 5 B
T 5~19 mm A5, KA 2 #RX B1I 220k 14 (F.
ozxys porum) T TE A e my T 98 BE AL 15 mm, 1 Bk
XoF 6 FhE M e EL TR X B R B 1 SR I RS BT
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BT .

FIASF AP 2EHAR XT3 MR B 16 Pk o k17
T %E , )B THE T B (Streptomyces) IR R FPRE, H
W EA ISP E TR T bR NDZKDS,, J& F il 5 i
(Streptomyces albospinus), HEZI T R T E Ml
$5 75 B (Streptomyces albospinus) K& B & 4 P B
VRS T (MRSA) (& R4 8 &A%Y R
ATFT —FhBIE T A ZE 0 1Y E R 6 & bk BWL15-4
LR, T TR EEMER, MR LA
NDZKDS,, %} 6 7 11 47 /g S L 581 #8 B A B4 19 790 6 38
R, BAAEYBA FRRHSELEN FME.

Z BN TERTRMRE T R B R, 24
FAAEY) N A A AR D — 2R3 R T A W o IR R A AR 4
WFF RS BB ED . Hik, FIAREEE
24 FAAE ) 2 B HEAT N AR TR T O BE R FOT &8
SRV R RER RBOEE

&% ik
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Screening and Identification of Antagonistic Endophytic Actinomycetes Isolated from

Sophora alopecuroides L.

QI Hexing, HU Meijuan, WANG Li,ZHOU Xing-chen,GU Pei-wen
(School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021)

Abstract: Taking six kinds of plant pathogenic fungi as target bacteria, culture dishes method was adopted, antibacterial
activity of 126 endophytic actionmycetes strains isolated from S. alopecuroides L. were tested. The results showed that 15
strains had strong inhibiting effect on target pathogens,accounting for 11. 9% of total isolates. Of them,inhibition zones
of YWZKDS, against Pyricularia oryzae and NDZKDS;; against Fusarium oxysporum reached 15. 12 mm and 18. 54 mm
respectively , NDZKDS,, had broad-spectrum antifungal activity,their inhibition zones against 5 species of target pathogens
were more than 10 mm. The closest genetic relationships of YWZKDS, with Streptomyces scabiei , NDZKDS,;; with S,
albos pinus,and NDZKDS;; with S. capillispiralis were found respectively by morphological characteristics and 16S rRNA
sequence similarity analysis. Sequence similarity were 99.1%, 96.4%, 98.8%. According to the experiment, the
antimicrobial activity of endophytic actinomycetes from S. alopecuroides L. against 6 species of target plant pathogens was
better.

Key words: Sophora alopecuroides L. ;endophytic actinomycetes;antimicrobial activity;identification; 16S rRNA sequence

analysis
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