H34E A3
2015 4F 6 A

K& B
SOYBEAN SCIENCE

Vol. 34 No.3
Jun. 2015

REMBFLBHERE Sneadd RIFY XN AR MELBNEN

W A EE &

B AKE LR, R REE LA

(1. BRI AL ABE RIRBE, BIeTT IR 1633165 2. JLFHAY R AP IS 27 Be /AL & BT, 107 JEFH 1108665 3. MRAp T4

PV BRABE {5 B L, BRIEVT IR/KEE 150086)

- HER Snead9 J R TIHRFR A 23 B A B A X0 R L MO A 2 ol FAT S 2k T P A TR PR, SR P A DL G I 2 P
SE T TA Snead9 {9 K EACHE ™ MIXT AL T HRAS L L T ARASZk L H B =R 2 L 3 AR 7 A2 2 SRl A3 B/ NFT
L ARG PR, SRARW] AP 24 b, DUS/NIAGI B K Snead (AR AT JL 7 HRA5 2k HFl g 7 iR 45 2k ik
LR B B LR e X H R R R U ok P AR AR/ N R D 58, BN TR R 2 A7 A PR P 5

Ji2z 5 EL ARG B R RO i Eg s o
KGR HERE T Snead9 ; MU =W s 28 M5 KR A i M
FE 4K S:8565. 1 XEkFRIDED ;A

DOI:10. 11861/j. issn. 1000-9841. 2015. 03. 0527

Nematicidal Activity Analysis of Streptomyces Snea49 Metabolic Product
CHEN Jing-sheng', ZHOU Yuan-yuan®,ZHU Feng”, ZHOU Chang-jun', SUN Ming-ming’, LI Zhi-yuan’,

DUAN Yu-xi’,CHEN Li-jie'

(1. Daqing Branch of Heilongjiang Academy of Agricultural Sciences, Daging 163316, China; 2. College of Plant Protection, Shenyang Agricultural Uin-

versity/Plant Protection Station of Liaoning Province, Shenyang 110866, China; 3. Information Center, Heilongjiang Academy of Agricultural Sciences,

Harbin 150086 , China)

Abstract: The use of secondary metabolites of streptomyces is the most effective method in biological control of nematode.

Strain Snead49 was isolated by diluted solution from a soil sample collected from soybean field. The toxicity of streptomyces

Snea49 fermentation metabolic product to Meloidogyne hapla, M. incognita, Ditylenchus destructor,and Caenarhabditis sp.

were ltested in vitro in plant nematology laboratory. The result indicated the metabolic product of Snea49 had biological activity

to nematodes, and significant virulence to different nematodes was detected, the more poisonous effect to nematodes was M.

hapla and M. incognita, secondly was Ditylenchus destrucior, the least was Caenarhabditis sp.. The toxicity became lower

with dilution times increasing.
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1 HR5H®

1.1 & hizs
L1 1 ARZ& k284 % MTRAEL R (Meloid-
ogyne incognita) : K F % AR G54 AR YL ™ H 1Y
T, P2 AR FR B A I SE g =, R K vk e
HUTR OREE, JAE 1% B E RN ThIH#E 3 min, AR5
WK S v 3 Wk, BT 25 ClEREFE, 3 d e
el 2 WA B P AL R R T AR A5 4k L 2 i 4y L 4°C VK FE
g H
1.2 Jek&& i LR EEL 0L ( Meloidogyne
hapla) TEJE TH A B0 B A8 o K B A T3 R 7E
BHETS, FEMEKS 20 cm 24, 74 AL 2
PR AT R H, — A~ A 5, il &
AR IR, AR IRk 258 4, B Pk e om
FE TR, 1% FRATRNAEIE 3 min, F
FHICHEK Mge 3 ¥k, & T 25°C 48 h k1.
3 d R 12,4 CHARAAE
1.1.3 HFEL & HEZEL M (Diylenchus de-
structor ) K F 52 2R AR YL d A H B B AW B
YUStE A b TR R IR, =R AT,
24 hJg R D2 i 00 BT IR TR I 25 4 il
1.1.4 DHZLE /NP2 s ( Caenarhabditis sp. )
R PR K 2 b 7 4k BB 5 B S 1L, b NA 35
Fedk B3RS, T d R AE D2 i S Al R o B R AR R
H/MTL R, BT 4CKF RS .
1.2 HiXEkREEB RN &
L2.1 AsERZR AR B R
GUEP YN AV IS B e = S L Ol e s s eSS 2
T 7 FH K TR 1) % A 40 B A A 835 7 6 P R A 7 4k
REEFE 2 ~3 A0, LRIk SlAk hy 1k, A 2% o S
B BRI TR bR Snead9 224k )5, 4°C A
TRAE o
1.2.2 #BFH  WAETEH I Sneadd, H
Tween-80 F1TCH K Hl & i 10° cfu-mL ™' U W .
DIREFREE 2% 9 L5 R 100 mL iR & % PD 1 5%
Fefy = A ,28°C 150 remin T HRMKEFE T d.
1.2.3  ZEgeEI KRB0 000 r-min ' 5
S min, Bk B 2R Y A& DB . FHICTRZK K &
P AR R B 1 (M) ,5,10,15,20 f%53E 5 ANk iz
FREE 4 CIRAER H
13 #FlERREREERNNE

TEL R TA Y 24 LA MOE% 24 in A TR B
WL A DA R Snead9 J WY 200 WL, SR J5 431 1] b 3R
FX B A 100 2558 e Ak i il 2k th 6158 )
WMZE o A 25 CHEFRF6 Y, 24 h J5 TS 2 AU

ArIFiC s gk HUTE B BE Bk, 24 h ISR 2R
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WG BA TG SR W st d, THEE T M
MEAEAET 3R, ATC R K M XS HR A 3R R4 3 1k
HE,

HIET R (% ) = (FET-4 A/ A4 %0
x 100

MAESET- (% ) = (AbFRLE BAET- 3R - Xf MLk
BT /(1 - X B BT %) x 100
1.4 HIESH

K H Excel 2003 #4783 40 B 50H7 o

2 HZRESH

2.1 HiIXEHRIIREL R J2 BUR&RFEERIT
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1 55RO P AR 5 R B b 7 iR 45 £k e i 73 14391
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T dupd) 2 7 VB R Wi a5 (32 1) o TR0 T B bk
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HARIET 5 R . 2k Bk ) R BLh AR LR |
BRSO S RS, 0 3 I I A AR 4
2R HUGE BT i S 4R RO R Bl RS E, R
[ J T, bR A5 4 BT
2.2 HHXEHEHEEL RAU/MTERFENR

ZHEMERI

RIS EE R R RER RE 1 A B =
281 24 h 5, HAGIESET- %A 5 81. 36% , 1 & A
Tkt 5 A5 A A 2 BTG N % 69. 31% , & BV F B¢
20 fREIRCIESE TR AN 12. 54% {0 5 %) BEAH L 22
FIRF B E KT (£2),

JINFFER U A B A 2 o, — X AR A AS 3 il
HHEAEE AR AREE L BE T IR 2 & M RN 1
N R 0 25 1R, AR SEAR X K It
FIofive s R L, REERAEE 5 5 LA Lk BEXT /N
FREE U E 18 10. 87 % , T #E R e 20 A% X /1y
FREE R (£ 2) o

JAAKT , Snead9 K RO P FIAR 25 28 iU AL A
LSS SR G R/ G Rt 5 N G AN o 5
AU RE AR B/, UEBIZ B AR — o T T
Snead9 TR Wk & TR i A B8, N Al B2 R ) % R
AT T A Az = DRI 4 25 R ABIF 9 LR 2 i)
T PR T 3 B SlAk RN 25 A8 F T, B A R 2k TR )
JRE SR E Y, E— AT A W A T
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*x1

Snead9 G F= X IR 5 2k HEY R & HIE M

Table I Nematicidal activity of Snea49 against M. hapla and M. incognita

MRS M. incognita

JEITARESL L M. hapla

SRR RRAT A

Dilution factor

TR

Mortality rate/ %

REAET

Corrected mortality rate/ %

1 92.50 a 92.50
5 75.83 b 75.83
10 48.50 ¢ 48.50
15 21.67 d 21. 67
20 14.26 d 14.26
JCH /K Sterile water 0.00 —

TR HeERET %

Mortality rate/ % Corrected mortality rate/ %
91.67 a 91. 56
78.42 b 78. 15
51.00 ¢ 50. 38
32.60 d 31.75
17.36 e 16. 31

1.25 —

HF G /NE TR Duncan” s A2 2E 5 .25 (P <0.05) o I,

Values followed by different lowercase letters in the same column are significantly different (P <0.05) according to Duncan’s New Multiple Range

Test. The same below.

2 Snead9 RGN HBZL HAMFLHHRERFY
Table 2 Nematicidal activity of Snea49 against Ditylenchus destruct and Caenarhabditis sp.

H B 252k ik Ditylenchus destructo

INFFER L Caenarhabditis sp.

KRR AL

Dilution factor

TATETH

Mortality rate/ %

IEFET 2

Corrected mortality rate/ %

1 81.83 a 81.36
5 70.08 b 69. 31
10 45.39 ¢ 43.99
15 31.42d 29. 66
20 12.54 e 10. 30
JEHE K Sterile water 2.50 f -

EHIFET R BEIEFET %
Mortality rate/ % Corrected mortality rate/ %

14.82 a 14. 82
10.87 b 10. 87
7.15 ¢ 7.15
2.00 d 2.00
0. 00e 0

0. 00e -

3 G5t

AR 22T 4 TR TR PR RS 9 3 L ) 2 HU T A P A
e RLEBT Rk, BA AR IT RN . AR
HATR IR Snead9 [ A0 AR AR 7 bR DL B S
RRES 2R R B B ) LR 0 P, o H S 2 A 2k
WAL, X AR bR N R R S AR
R [RI RS2k A7 (e VTS ) 22 5%, Snead9 2
BT EIBIT IR A A A LA (R A W R R R, LB Rk
€ , AR A AR R R AR W B 1R T Tl R B BR
1.

A= W76 & H A R B AR Bk T
(A 3 A PP SR s M, 2R MBI iR A ) 2 SR
A E N AMITFE AN I B 2 — AR 2
T TR S A Rk AR AR B IR TT IE
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ZAREMA, BN LE BT T ARARME R I
T SR L BT RCR IS E 1
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R A AR R B T AR AR
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BRI I o 2 AR 2 14 e e % PR R R A 7
T DUTORE b3 5 3208 45 T Beif 8 T LA
RO MR T — IR, MeAh, BER T AR
RO MU T 258, A bt AR 3R AR AU ™= 4 &
FPEL 2 R R P A T o DA R T T T R R R R
BSR4 W) AR SR S S IE I E A, A
WA 1A ) 5 1) AT 35 A il R g Al s
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S 3k

[1] x4 YR lEgdE M), Juat: dE gl bk, 2000
285-288. (Liu W Z. Plant pathogen nematology [ M]. Beijing:
China Agriculture Press, 2000:285-288. )

[2] BeE4s. ROMigesk dop KPR LT]. dbut: &8 it
2006 :44-51. (Duan Y X. Soybean cyst nematode disease and con-
trol[ M]. Beijing:Jindun Press, 2006:44-51. )

(T45% 544 1)



544

K

344

[10]

H. Plant wax and its response to environmental conditions and over-
view[ J]. Acta Ecologica Sinica, 2011, 31(2) ; 565-574. )

Xu S J, Jiang P A, Wang Z W, et al. Crystal structures and chem-
ical composition of leaf surface wax depositions on the desert moss
syntrichia caninervis[ J]. Biochemical Systematics and Ecology,
2009,37(6) :723-730.

Gonzalez A, Ayerbe L. Effect of terminal water stress on leaf epicu-
ticular wax load, residual transpiration and grain yield in barley
[J]. Euphytica,2010,172(3) :341-349.

JR, E 6 BRI, 5 AR R B B A A DAL T ). T
IAll 2442 ,2007 ,23(2) :144-148. (Gu J, Wang F,Zhang P, et
al. Biological function of epicuticular wax[ J]. Jiangsu Journal of
Agricultural Sciences, 2007,23(2) :144-148. )

BRZ LA, A S A TR A B 28 S B H:
St SR 1], YRR, 2011,47 (7) : 680-684.
(LiLZ, Ma ], Xiang J H, et al. Composition differences of epi-
cuticular and intracuticular wax layers and the relationship between
cuticle and plant stress tolerance [ J]. Plant Physiology Journal,
2011,47 (7) : 680-684. )

WAE R, EH K, BHRAR, & R IR P K /N iy 3R T
TRESHRIERLT]. RO FH%,2003(9) : 4-7. (Ji S D, Wang
Y S, JiaZ ], et al. Structure preliminary study on blade surface
ultramicroscopic of spring wheat with different yield level [ J].
Henan Agricultural Sciences,2003(9) : 4-7. )

S A, ARSCME, 9 S0 BL . UV2B A S 1 5 ) T R OR [R1 470k
FEM ot A AR B WA R [T ], A= 35 4A4R 2007 ,27
(2):554-563. (Wu X C,Lin W X, Huang Z L. Influence of en-
hanced ultraviolet 2B radiation on photosynthetic physiologies and
ultrastructure of leaves in two different resistivity rice cultivars

[J]. Acta Ecologica Sinica,2007,27(2) :554-563. )

[11]

[12]

[13]

[14]

[15]

[16]

Bz 200, 2507 B 45 . B RN X /N2 ) AR RN K
MR R AR BIEE (V] a4, 2009, 18 (1)
133-138. (Shao Y, Jiang L N,Li W C, et al. Toxic effects of as
and Pb to wheat seedling and scanning electron-microscopic obser-
vation on nether epidermis of leaves[ J]. Acta Agriculturae Borea-
li-occidentalis Sinica,2009,18(1) :133-138. )

B, XD, W, AF . RERT KRR I R Ol A e R s
RsZm L], AR R 22442, 2011,33 (1) : 14. (Gao C,
Liu J B,Chang H B, et al. Effects of silicon on rice leaf photosyn-
thesis and ultrastructure[ J]. Journal of Jilin Agricultural Universi-
ty,2011,33(1) :14.)

Kwan Su Kim, Si Hyung Park, Dong Kwan Kim, et al. Influence
of water deficit on leaf cuticular waxes of soybean ( Glycine Max
[L. ] Merr. )[J]. International Journal of Plant Sciences,2007,
168(3) :307-316.

E/NE WRAEDE AR T I, 45 . R 3 e I B4R B s R
ML T]. TR Al R 254 ( AR B ,2007,33(3) ¢
273-276. (Zhou X Y,Chen X B,Xu X L, et al. On comparison of
extraction methods of epicuticular wax and content of rice leaves
[J]. Journal of Hunan Agricultural University ( Natural Sciences) ,
2007,33(3) :273-276. )

FAEIR AR, 0] SO . AR R SR BT 25 07 1 B RIESE
[J]. bl K2a244%,1999,30(4) :412414. (Wang X D,
Cui L, Xiang W S, Studies method for the remdval plants leaves
surface waxiness[ J]. Journal of Northeast Agricultural University,
1999, 30(4) .412414. )

W s . AR LR RS WA S5 H [ D] ik
VAL MRBL L K 27,2013, ( Yang Y Q. The structure observation
and component analysis of apple fruit epicuticular wax[ D]. Yan-

gling: Northwest Agricultural and Forestry University,2013. )

(% 529 )

(3]

(5]

BRALAS BRI AE B, 55 . Tk T B AR X AR 46 e 1y
AR BT EAERELCT. h E 2 BT (58 %) , 2008
(2):270-275. (Chen L J, Chen J S, Wei F, et al. Review of the
actinomycetes and metabolites against plant nematodes [ C]. Nem-
atology Research in China,2008(2) :270-275. )

Dicklow M B, Acosta N, Zuckerman B M. A novel Streptomyces
species for controlling plant-parasitic nematodes [ J]. Journal of
Chemical Ecology, 1993,19(2) :159-173.

Chubachi K, Furukawa M, Fukuda S, et al. Suppressive effects of
antinematodal Streptomyces spp. on root-knot nematodes of cucum-
bers caused by Meloidogyne incognita[]]. Biocontrol Science,
2002, 7(1): 25-29.

Zeng Q, Huang H, Zhu J, et al. A new nematicidal compound
produced by Streptomyces albogriseolus HA10002[ J]. Antonie van
Leeuwenhoek, 2013, 103(5) . 1107-1111.

BRI WA B A, 4 . B TR R L M S 4k e A B Tk
MR BT [ 1], AP PRAP,2008,34(3) :116-119. ( Chen
LJ, Chen J S, Duan Y X, et al. Screening of actinomycetes a-
gainst soybean cyst nematode[ J]. Plant Protection,2008,34(3) .
116-119. )

WRSEAS WA, #0450  JCER TR U AR 0 X S [ o
KRG 2 HRBR ] REFR,2008,27 (4)
637-640. (Chen L J, Chen J S, Dong J,et al. Toxicity of seconda-

[9]

[10]

[11]

[12]

[13]

ry metabolites of actinomycetes on heterodera glycines J2 [J].
Soybean Sicece,2008 ,27 (4 ) :637-640. )

WRIL S, BT A=, KB AE A, 28 . K 52 M0 3% 28 o A B Rk
Snea253 (452 M e I RAE LI ] T EA YRR,
2009,25(1) :66-69. (Chen L J, Chen J S, Zheng Y N,et al. In-
dentification of the strain Snea253 and effects of metabolites of ac-
tinomycetes on mortality of soybean cyst nematode[ J ]. China Bio-
logical Control,2009,25(1) :66-69. )

BRIt RSN, XK, %8 . T4 Snead R RIS TE St
MR HL OV HE VT 4t K 5 FH4,2010,29 (4) :663-665. ( Chen
JS, Chen L J, Liu D W, et al. Indentification of the strain
Snead9 and evaluation for nematicidal activity against soybean
cystnematode[ J ]. Soybean Science,2010,29(4) :663-665. )
Samac D A, Kinkel L L. Suppression of the root-lesion nematode
( Pratylenchus penetrans) in alfalfa ( Medicago sativa) by Strepto-
myces spp[ J]. Plant and Soil, 2001, 235(1) . 35-44.
Ruanpanun P, Laatsch H, Tangchitsomkid N, et al. Nematicidal
activity of fervenulin isolated from a nematicidal actinomycete,
Streptomyces sp. CMU-MH021, on Meloidogyne incognita [ J] .
World Journal of Microbiology and Biotechnology, 2011, 27(6) :
1373-1380.

Janos Bérdy. Bioactive microbial metabolites[ J]. Journal of Anti-

biotics, 2005, 58(1): 1-26.



