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B RALEWEE LT BFBMKE 70014, LR BERAE 5K A S TR % PRI BT
MM, MR R ARG IR A2 A AR AR a8 AR VA& 16S 1DNA KR 55 547 )6, R St
A4 FER B X KA TR Streptomyces griseolus P 41 — N, KA ER FIR HEREN 9 5 & H &R
B RCGRAR 3 F FRAT R — A £ R E AL A4 SPRIT0014,, 3@ i 5% AL & 4 64 FLACHE iy Bk %
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FF iR LR R A, 1 mg/L R ERE T, ZALES W TR HE % Fp XA A F 6985 &,
BRI LI, A FRS TS g/hm’ FF T, bR 0 vt 4 a9 35 £ F 3% 96.0% ~100.0%
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Abstract:In the course of screening novel pesticides or leading compounds from microorganisms, an
actinomyces strain 70014 was isolated from the soil sample collected in an island near Shanghai. The
metabolites of the strain showed high herbicidal activity to various broad-leaved and gramineous weeds.
According to its culture characters, biochemistal characters, the consist of cell wall and 16S rDNA
sequence, the strain was identified as Streptomyces griseolus. The herbicidal activity compounds were
isolated using solvent extraction, silica gel chromatograph and preparative HPLC. One main activity

compound was purified. By the means of physico-chemical properties and spectroscopy analyses, the
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structure was elucidated as; 2-[ 2-( 3, 5-dimethyl-2-oxo-cyclohexyl ) -6-oxo-tetrahydro-pyran-4yl |-

acetamide. The structure appeared the same as the antibiotic A-75943 , which was isolated from S. sp.

SANK6129 with bone resorption inhibition activity. But the herbicidal activity of this compound was

firstly reported in this study. In germination inhibition experiments, the compound could inhibit both

root and shoot growth at a concentration of 1 mg/L. In the pot tests,at a dose of 75 g/ha,SPRI-70014

provided effective control over most broad leaved weeds at the effect of 96% — 100% . At the dose of

150 g/ha, the compound showed effective control over gramineous weeds as well. The fresh weight

ED,, against Leptochloa chinenesis (L. ) Ness, Eleusine indica (L. ) Gaertn. ,Amaranthus retroflexus

L. ,white Eclipta prostrate L. was 143.29,146.94 ,80.88 and <9.37 g/hm’,respectively. Crop safety

experiments showed that the compound had no harmful effect on peanut and wheat plants, at the dose as

high as 2 000 g/ha.

Key words : Streptomyces griseolus ; microorganism metabolite ; herbicidal activity
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Fig. 1 The electron microscope photo
of SPRI-70014
72170014 8522 (iR 5 000 £#%) 5 75 [4: 70014 5 (R
15 000 %) ,
Left; the spore hypha of 70014 ( x5 000 ) ; Right; the spore of 70014
( x15000).
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9% o LA HILAS G FREFAL, FIB X bR T SPRI-T0014 3 0Ar T [ d i A Py p 0,
JKEERETH S. griseolus ) — b1, g 44 MR KEERE it CGMCC 1370,

F1  HEH 70014 SRR R F) R I8 £ L ISR
Table 1 Carbon source utilization and physiological biochemical characteristics of strain 70014

L 70014 ik A AR 70014 Bk
Carbon source utilization Strain Physiological biochemical characteristics Strain
D-#ii%j#% Glucose + 214 Z K Cellulose growth _
D-AKE Xylose + Wil AL, Hydrolyzing gelatin W52 4 Completely
Dy Mannase * UERH Starch IKf#5E 4> Completely
D-JRk Fructose - fi% Z 7K it Hydrolyzing casein A K% None
L-FHi{f1 1% Arabinose + A5 EERE, 4= AL Curdled milk, peptone milk REER , 154k 58 4> None, completely
L-JJLiE Inose presoakin + H,S /=4 H,S produce A7 H: None
L-F 2505 Rhamnose _
% Raffinose +
TEWE Sucrose +

2.2 EEAEMHEHERE
Ji Rz AL G VR A X o1 B Dy 281 MS

(EI) ,m/z(% ) :219 246 264 282 (M") |, /At i ”0
FREIIE AT B9 % 1 36 i 1% ('HONMIR) (7% A e
21 AN S i3 (FC NMR) 7R HoAy 15 MR (L 3 ;
F£2)., &K%, WsE SPRI-T0014 530k E > 1 ’
AR A-75943 2l —2, Jy 2-[2-(3,5 Z H1 Jk-2- 12
PR A )6--P L M W4-3E )-2 it (R Seheme 1
Scheme 1)
%2 SPRI-70014 fyiZui RS i EiE
Table 2 NMR data of SPRI-70014
B T 3C NMR (CD;0D),s '"H NMR (CD,0D) ,6
Carbon atom SPRI-70014 Antiobiotic A-75943 SPRI-70014 Antiobiotic A-75943
1 175.75 176.4
2 36. 44 36.6 2.03 ~2.22(m,1H) 2.06 ~2.24(m,1H)
2.70(ddd,1H) 2.73(ddd,1H)
3 29.39 30.0 2.67 ~2.72(m,1H) 2.73(m,1H)
4 32.97 33.1 1.36(td,1H) 1.38(td,1H)
2.40 ~2.51(m,1H) 2.49(m,1H)
5 80.09 80.0 4.74(ddd,1H) 4.72(ddd,1H)
6 50.21 50.5 2.80(td,1H) 2.86(td,1H)
7 36.39 36. 1 1.76(dt,1H) 1.78(dt,1H)
2.03 ~2.22(m,1H) 2.06 ~2.24(m,1H)
8 41.14 41.5 2.54 ~2.68(m,1H) 2.70(m,1H)
9 44.12 43.7 1.60(dt,1H) 1.62(dt,1H)
1.66 ~1.72(m,1H) 1.69(m,1H)
10 28.68 28.3 1.90 ~1.95(m,1H) 1.93(m,1H)
11 216.34 213.4
12 14.78 14.8 0.98(d,2H) 0.96(d,2H)
13 18.55 18.4 1.31(d,3H) 1.28(d,3H)
14 42.89 42.5 2.22(d,3H) 2.22(d,3H)

15 173.63 173.8
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2.3 E£EE
Fpri & Wl e a5 B (£ 3) KL k&
SPRI-70014 7 1 mg/L I B A] 4= 40 ALk i 6 Fi
iR T % 2,76 0.5 mg/L B4 50% L4 I (15
S E KBS T A S RSN S LTI e I
ARG (1 - P bR B PRI RS R (LR 4)
W1, {649 SPRI-T0014 [ B0 3 1 458 iy, HEAE A 850

G375 g/hm? FRE R X I A R B A i
1% 96% ~ 100% 5 7E 150 g/hm® il T, ¥ R A
PR TG T A4l G A R AE 95% LI L, 53
BRGSO 7.5 ¢/hm” SRR TG AR Y . R
PaFAIE -G PR [B1H 734 (2 5 ) , SPRI-70014 R 5
T P R A e I AR AR S, A 7R T B
FEYES RO —E B AT

3 SPRI-70014 FEAR R FE TxtFhF g & ByMH (R

Table 3 Data of the seed germination inhibit experiment of SPRI-70014 under different concentration *

0.5 mg/L 1 mg/L 2 mg/L 4 mg/L
fEA i i EEUEES AR A EEUEES AR A EEUEIES R A EEUEES R A
Plant type Seedling inhibit Root inhibit Seedling inhibit Root inhibit Seedling inhibit Root inhibit Seedling inhibit Root inhibit
rate/ % rate/ % rate/ % rate/ % rate/ % rate/ % rate/ % rate/ %
MEL E. crusgalli  39.67 £3.51 85.00+2.00 70.33+2.52 95.33+1.53 83.36+1.56 100.00 +0.00 100.00 £0.00 100.00 +0.00

ik S, vulgare
% D. sanguinalis 79.67 +5.51
W A. australis

N C. sativus ~ 50.33 £2.52  79.67 £4.51

60.33 +£2.52 65.00+3.00 90.00+3.61 100.00+0.00 97.66 +2.32 100.00 +£0.00 100.00 +0.00 100.00 +0.00
85.33 £3.51 100.00 +0.00 95.33 £1.53 100.00 +0.00 100.00 £0.00 100.00 +£0.00 100.00 +0.00
95.00 £3.00 95.33 +2.52 100.00 +£0.00 100.00 £0.00 100.00 £0.00 100.00 +£0.00 100.00 +0.00 100.00 +0.00
89.93 £3.06 100.00 +0.00 100.00 +0.00 100.00 +0.00 100.00 +0.00 100.00 +0.00

INEE C. serotinum 100.00 £0.00 50.67 £3.06 100.00 £0.00 100.00 £0.00 100.00 £0.00 100.00 £0.00 100.00 +0.00 100.00 +0.00

T RPNBEAR 0 £ bRHERRZE (4 D HOMIRES, SR 3 A EED o

* Data in the table represent average + SE(n =3, with 4 independent experiments) .

4 SPRI-70014 I EH EMRHEFIELEXN LA ZENBRETE(MFZE/ %)
Table 4 Herbicidal activity of the SPRI-70014 and paraquat against the tested weeds
in different doses( Inhibition rate/% )

T&T EoiE SR L7
255 ng/ Leptochloa chinenesis Eleusine indica Amaranthus retroflexus Eclipta prostrate
Agent (g/hm) F B F T Fil fof T F fof T
Sketching ~ Fresh weight  Sketching  Fresh weight  Sketching  Fresh weight  Sketching  Fresh weight

SPRI-70014 4.695 45 52.59 65 62.93 35 45.67 50 54.99
9.375 55 61.11 65 66.91 55 55.71 95 97.36
18.75 60 65.79 70 68. 04 60 63.93 100 100. 00
37.5 65 72.41 70 74.37 85 87.80 100 100. 00
75 70 82.31 80 77.52 95 97.73 100 100. 00

150 95 95.69 95 94.10 100 100. 00 100 100. 00

300 95 95.89 95 100. 00 100 100. 00 100 100. 00

A, 0.469 5 5 7.89 45 47.19 45 40.92 15 16.06
paraquat 0.9375 25 23.10 60 62.33 50 52.66 20 20. 61
1.875 50 41.85 70 68.53 60 62.15 95 93.67

3.75 75 73.03 90 89.74 65 67.53 100 100. 00

7.5 95 96.39 90 92.37 100 99.13 100 100. 00

15 100 100. 00 100 97.72 100 100. 00 100 100. 00

30 100 100. 00 100.0 100. 00 100 100. 00 100 100. 00
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%S5 SPRI-70014 F0EE 8 EHF) =7 £-75 % 03 5 4 8E
Table 5 Fresh weight inhibit dose-activity regression analyse result of SPRI-70014 and paraquat

kR 25 (e =15 A HERRER EDyy/ (o/hn)
Target Agent Regression equation Correlation coefficient, R
T-4:F L. chinenesis SPRI-70014 Y=34.84 +11.11 Inx 0.984 2 143.29
H R Y=30.16 +24.98 Inx 0.963 9 10.97
L E. indica SPRI-70014 Y=44.99 +9.02 Inx 0.9530 146.94
H R Y =62.46 +13.04 Inx 0.9599 8.26
JEE DG A. retroflexus SPRI-70014 Y=25.38 +14.71 Inx 0.954 8 80. 88
R Y =53.58 +15.92 Inx 0.958 1 9.85
#80% E. prostrate SPRI-70014 - - <9.37
A - - <1.88

TEVEY) 2 VI b A B 125 3 d )5 i K52
FREIR 5 A E, RER O BN R R B2
SLRBEE R R A AR ZEESAR, HLRE A 250k
A3, 2 35 R B B = 3 0 5 7K R 26 2 RS 3 ELAT
BUTTA , TRV Bl 24 70 e 52 19 39 o 24 35 7 Tl 2 34
s R H BUBAR BEBE HL 22 2855 5 B AR /N )
XA EE IO ZE o A2 AL P 1S d, BN i BRI

2 E R A R TR ,2 000 g/hm® 4L FE H B
Bk F] 90.0% LA -, i 7E 500 g/hm® fy &b FE i % o
TG A T, HoA 52 H AR A R R AR B Y
WA (FR6). 258K, SPRI-T0014 R 25055
ARER PN W AR L ORI KRS Y 2 A
XA RN B 4

3R 6 SPRI-70014 3H{EH R F B EIHEIR (/% ) ©
Table 6 Average fresh weight control effect (inhibition rate/% )on the crop of SPRI-70014

SPRI-70014 HH B glyposate 7K
Vet ol

500 g/hm? 1 000 g/hm? 2 000 g/hm? 4 000 g/hm? 50 g/hm? Water
A= Arachis hypogaea 0+0.00 0+0.00 0+0.00 10.32 £1.62 0+0.00 /
Wi . Lathyrus odoratus L. 19.20 £3.76 40.63 £1.78 50.17 £2.65 87.23 £2.76 15.73 £2.40 /
% 5. Vicia faba Linn 53.43 £3.96 74.13 £3.65 98.50 £1.50 100 0. 00 64.20 £1.83 /
EK Zea mays L. 0+0.00 15.80 £5.66 46.47 £2.70 76.37 £1.93 0+0.00 /
JINZZ Triticum aestivum L. 0+0.00 0+0.00 8.13 +4.68 34.2£3.26 0+0.00 /
JKF& Oryza sativa L. 39.50 £2.25 49.97 £4.56 55.93 £2.83 86.6 +1.64 82.37 £2.98 /
)\ Cucumis sativus 94.58 +2.56 100 +1. 66 100 0. 00 100 0. 00 84.20 £2.43 /

* RNEME IR PIME = PRofER2E (3 A HidE, Bk 3 M ER) .

* Data in the table represent average + SE(n =3, with 3 independent experiments ) .

AT SPRI-70014 15 Sato™™ BF 5 41 75 i
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A-T5943 FERAN ELAT 0 ] 5 - 20 MLV B (R 8 T, DA
TR o R P A 4 50 AT AP, e A9 R
WA A W) B BRI MR 4R
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FOE M, HAAEA RN 5508 4 BVEAE 4 A5
N XX BRI R 2 4 TR A SR X
PAREY) H A B 36 8 P R AR 2% B A 36 7 i o
AR H AT AR 70014 77 A 1% YA 0 e ) B4R,
205 BB AS B AK SPRI-70014 B 251 & R 7 il B
B AT RERE , (HR , i T 4 R AR G AT B, S AT

IAVEIR, PTAHL - A it 5 e 95 4 B4 A A 1Y
Bt o RIRT™ W) A h w3l BB s JA e ot o
MEHFZHBWH 7 WLl EFER
(Anisomycin ) SRR ST At B4 T i [ e ) AR
il ( methoxyphenone NK-049 ) >/, )| Cyperine 34t
AW, ZEMUGEE R E 24 10 Z2 D808
T N R AL S5 2

o AR B 4 M % it 42 P 13 3| Syngenta 14
PP 3] R Em 1 L6 B B, B F N R E K
P35 EiEd T RGFFR P KA E D
B LB
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