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EYRIEERINGERTEETFIE N = CY-H 895X 5 74
ke, F, KBE, Kik, B, E0E, AR, RKE%, FEE
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WE: [ iy ] 7080508 BA ARG YERAE YR IR A Ak, i — 20 i G, I A8
RUAE W I5 R R B — e iy Sk . [ i | SR EHARE SR BN o B sl A AR e ) LR, TRy
TENRZEAN 5.8S rDNA W F 48 BbRAbE ; 7RI TR vEIBER T, XPIE T4 T8 R 4 88 e dlifh, & s
A3 AT R T P SR S D A5 5 SR R R 5 LA 400 3 W k00 2 3 P AR AR 5 0 R B3 B 3 42 B %ot 5 WA E I i)
Gtk [ 450 ] M BURTE CY-H HA B RIBRE IR, JH R RO RS RS2 A D AR A 40 i) 238 43y
94.6%F1 77.3%. CY-H ${%5E M8 BE7E )& i (Diaporthe sp.). M CY-H FEFFBERIARIL S CY1 9%
JE N cytosporaphenones C. TEfLEMKEEH 100 pg/mL B, CY1 HABLF MG B DO B TE P, #0i=3
K 57.1%, HEXF/NEFMSER 2 2 TERAE, HIRISTE 20% A0 [ 458 ] XM E0EE CY-H A&
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e, EHRBR AR A AR U AR
M A rAE R P B BUR ELR, JF ABR
ey SN E 7 NG S R (T e A X/ ISP ¥ it
TR R 5] B — R )i

AR

1.1 bRk

111 FEREREE . MR R A LRUR R
(31°51'51.87"N, 117°15'6.95"E)4K #£ [ .

1.1.2 AT, (1) 228550+ B8 (Echinochloa
crusgalli L.y, XK VE(Amaranthus retroflexus L.);
(2) YEWFhF . W (Brassica napus L.). /N

(Triticum aestivum L.)

1.2 EEREI TR AL

FHZERACKAE MR I D T4 TEC ARG
X 2 LA TR TR (75 %A= 1 min,
3% NaClO ¥2¥I 3 min, JCREI/KE 5 K), FJCH
URARIR IO ZRIIK 43 o 236 FJC BT Ty (g
SRR B A LU N, B AR T MEA
Br R HOP AR AR R S5 T BT 28 °C fE SRR
HE SR 3-5 do TERREERAES A E MK
TRVR G R 22, 33 MEA KR 5E I,
H A FIRERAEAR BB TE T bR, F2 IO TR AR TR VR
HRE] MEA AHEREFR I, 4 °C B VR A& FAP
1.3 HEHRKEES KB YR

FRAEANEH PR Ak B AT P93 Jirt 2L 18T 181 7% 4D
F%EA 100 mL ME 5585609 250 mL HEIEHEH,
FEIRBEIE 7 d (28 °C, 200 t/min)J5 2 6 JZ A1 vk
J5 BRAG R, A /D B R R (2 10 mL)TEJC TR 4%
PR, i HAA K 0.45 pm JCIEIEME IERR TR, K
A ISR IR AEAE T KB 10 mL B0 &

FE 43I F 0 SR TR 20 IR 25 O A R TR
HZ LR OBRETEARIE, G R OBRZE
WU T 2080 e 25 W 4 A5 BRI 8 o
1.4 HEYR R B R TR A R T P

FREFE A3 Bk (Petri dish bioassay )il 22
0 95 D L T % T YR %o L R I AR i ) B
Mo BARIRAEUNR . A 0.2% NaClO 38 it B s il i
KA F 15 min J5 HZEIEK PR 3 Wk, BEAbFEL
FIFh T B T ORI R4 28 °C 1597 12 do B
WEE, Fefh a8 a5 . RS AR OBGE )
e IR ELER R VR S mL B T A IRARA TSR A,
25 U BRI TR S50 1 T 7K o PRE 88 11 A A B
BB (R AT RCT RS FR AR (BRI 20-30 i),
FERCEAE 20 °C |, 25 SAHNHEE Ry 50% 08 15 < o
FEFRFA IR 2-3 do MR T A ZE AR
R R R VBORL S D 0T OB D | R ) o e 3 42 L,
FSVEMIMZE . /N 2k o 88 R AR ZE Y
M) R A PR (%)=[(Z
P 0T BE 2 &0y 1 2R Bl A 4 B2 -4 P2 4 i 2R sAR
R RE /(5 ) BEZH 4 2R Bl 1 BE) 1< 100%
1.5 BirEREEMAEE

(1) FBARLEE KO aifbr @tk CY-H BFh
F| MEA (AR Fedkrp, T 28 °C fHIRKG FRAA T H;
I 3-5d, B HE RN WERHENIESRE, EEY)
WA PSR SRR . 2L T EROIIE
AFHE, AEBIAHOCSCHR, HOXEREE R, Wb
HAorEMAr . (2) e %e: Boa s 34 d
) CY-H PERREIAF-E . THEABHER T, A
TR T A P ES LA , Fe R EC T B M 4] DNA $25C
N U B A R E D BRIR IBOL K 40 DNA, R
FHITS i@ 54 1TS1:5-CCGTAGGTGAACCTGC
GG-3'Fl1 ITS4: 5-TCCTCCGCTTATTGATATGC-3’
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X EE Rk 5.8S rDNA Ay ITS X3k PCR §7 4, F
FH 1%35 NEPREE RS R IR I 46 5, K5 PCR 347
Wik AEE AR AR A FIDNY o R BLAST 3k
314 5.8S rDNA J#4117E GenBank (1% BR8] i
HEAT [R50 438, BN [RARALEE P41,
F MEGA 5.0 I #-IT RE KB40, FHFRILB
o A7 (Neighbor-joining, NI)IE RS L B R,
€ CY-H kY5321 .
1.6  CY-H WG Y R 7 B alifh R
i FHOK AR 7230 HFR AR CY-H 47
KiK. WRHAFFRHEPIZE CY-H Wk AT
PR E] MEA B53R3E b, £ 28 °C il BR R4 kbt
KR 3-4 do FFRZZ K B FRMGALGET, K iEig
AU TR 2245 A ME WA 35 5119 1000 mL 4E1E
i, FEIREEIR 3 d (28 °C, 200 t/min)3RASR T .
AR 50 M A SORERFREE A 10 mL 56
RUARAF ORI T, 28 °C 2% T ikRE 5% 40 d, Kr
IR 20 d BHRERIR S IR I MRS KGR
40 d 1y CY-H JOKSEFRIL BRI, FIA LR
BRI AT 1 h B EIRE R R
LR CTRATCE . I eSS 28 R A TS WDl
WA R BN R 2T | AT 2T
W2 ENT S 2R S TN R LR R T A3
FHalifbiF 2R 5. F 600 MHz R IR I
1UEEE Agilent 23 d)XHEAHIEST "TH-NMR 31
BC-NMR E£%#8 347, F Mariner System 5304 J&
WX (SERE ABI 24 w))IAE SpAAAL G 1 435
Fb X0 225 SCHRIf 2 FRLAAL G B AL 2R 25
1.7 ALEYIRIBRETE M RHEY) & 2
KA 14 855 LA 4 4 B 2 00 2 16 o
TRAE A P B 5 RO WA e 4k . L
PRERVEQTR - K5y B A5 B ARE S T 2%15
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fii AR RS A 100 ng/mL AOZ5WE ; TR IR
B S mL Bely a9 2535 50 B FHA K IE4THY 9 cm
ARG SR, B KERE (5 v R 44 145 B 24 1
IEEFE A S mL Z848K, $kik 25 R K/IMH
Al S BB ORI ANEE L TR
FIFPFI 5 B UE 4l I, W4 Es, 7€ 28 °C,
25 SRR BE R 50% 1 4R R A% RE 75 48 s R
1-2 d; MGEBRL SBE . /A2 . IhERE i AR
K, IR, A EE 3 )k HIFERE
WE 2% MBI 100 pg/mL 2.4- —E KA LB
(2,4-D)43 BIFE g 25 FRIBHPE T IR

2 ERFpH

2.1 BiREREE

RAERBERKAWBEEN, JENhorEaifl
H 39 MRABYI I LT o U0 TR AR A TR B I %o L
PIBRETEPE(GR 1), 2D o PR R R i M4
UFRY 8 MRAE Y R BT AR, I X S A T
IR TEYE, 25 IR 20 IETEMNKE, witk
SN-1. ZJ. CY-H il HT-3 (% B B AR B
ARSR AN TSP, IR KT 90%, BEkk HL .
RBNZ . SH Fl YT 1) % W6 AR AR B A g 4
HE I, AMEIRAE 70%-85%Z [a]; Bk SN-1 (1)
TR AR D A LA AR s A A0 5, 4]
KF 90%, ZJ. CY-H, HT-3, HL. RBNZ F1 SH
18 5 T S A AR R A e g ) 3 1, 4l
BIE TA%87%Z 0] . 22T (TLC)45 R & W]
CY-H 2 M 557 i i B s, FLZEAR 8% Tl uiss
F MRS DS AR M, XKV CY-H
(AR TP B A AR P W P RE 2 T3 LA,
AT RA BRI CY-H I EN T —2
ST H AR Bk
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x1. 39 HREVFEERLERNBEZFREKAIEIIER

Table 1.
retroflexus’ stem and root

Inhibitory activities of the fermentation broth of 39 plant phytopathogenic fungi on the growth of 4.

Fungi a b Sources Fungi a b Sources
XQH 8.4+3.3 67.6+2.4 H. macrophylla YM-1 12.4+4.4 74.1+£3.3 M. rubra
SQ 42.0£2.5 39.0+3.3 P. notoginseng YM-2 20.8+4.3 31.6+4.5 M. rubra
YL 40.1+£2.8 67.6+3.3 M. denudata JXC 20.8+4.0 43.0+£3.3 R.carnea
RBNZ 25.245.6 83.5+2.4 L. japonicum JC 44.6+4.2 52.5+4.6 H. cordata
SH 39.24£2.6 80.8+1.9 C. rubrum PT-1 36.2+£3.0 84.8+1.4 V. vinifera
GZSN 1.8£7.2 29.8+4.2 P. bodinieri HT-3 52.4£3.1 90.1+£2.2 P. tobira
HL 71.2+6.6 S. matsudana HT-4 16.8+14.0 63.7£5.5 P. tobira
PT-2 17.7£6.5 V. vinifera HT-2 2.8£1.6 57.7+4.9 P. tobira
SN-3 51.5+¢3.0 P. serrulata HT-5 9.1+£2.7 69.2+8.9 P. tobira
NZ-5 37.0£7.9 27.1+10.7 L. lucidum MG 40.0+9.2 98.9+5.3 R. rugosa
7] 62.6£3.7 96.0+1.3 C. chinensis CY-5 17.5£3.7 39.6+4.0 C. sinensis
YJ 30.7+3.5 84.6+2.1 R. chinensis NZ-1 17.9£5.4 43.0+4.7 L. lucidum
Sz 48.0+2.2 72.2+2.5 D. kaki HT-1 12.4+4.5 13.0+4.3 P. tobira
CM 9.4+4.3 76.6+2.1 C. sasanqua GH-1 22.1+4.3 94.4+1.0 O. fragrans
YNHX 41.5+4.8 62.9+3.7 J. mesnyi CY-B 61.4+4.9 63.5+2.4 C. sinensis
XZ 38.9+2.8 46.0+£2.9 C. camphora CY-6 14.1+4.4 23.4+2.9 C. sinensis
GH-2 65.6+4.5 98.4+1.0 O. fragrans CM' 31.543.3 41.0+3.1 F. Ananassa
SN-1 76.3+4.3 98.7+0.6 P. serrulata CY-H 60.9+£3.2 94.6+1.8 C. sinensis
GH-3 9.6£5.7 22.2+5.6 O. fragrans NZ-2 23.9+2.8 40.1£2.6 L. lucidum
SCH 32.6+3.4 64.1+3.5 C. japonica

a: inhibiting rate of stem/%; b: inhibiting rate of root/%. All results are means+SD of three parallel measurements.

R2. MOEVREEERRERN KRR EFREKR
MHEH
Table 2.
broth of some phytopathogenic fungi on the growth of

Inhibitory activities of the fermentation

A. retroflexus’ stem and root

Fungi a b Source

HL 58.0+1.3 77.3£0.8  S. matsudana
RBNZ 60.4+1.3 86.7+0.5 L. japonicum
VA 76.0+0.6 86.7+0.6  C. chinensis

SH 68.8+0.8 81.8£0.6 V. odoratissinum
SN-1 40.1£0.6 90.9+0.4 P serrulata
HT-3 63.5+1.0 86.7+0.5  P. tobira

YJ 44.4+0.9 50.0£0.4  R. chinensis
CY-H 60.0+1.1 74.3+£0.2  C. sinensis

a: inhibiting rate of stem/%; b: inhibiting rate of root/%. All
results are means+SD of three parallel measurements.

2.2 Hitk CY-H A E

221 JBRFEEE: NFHAEEFHFEDIZR CY-H
TRIAK R V& e P 21 MEA BR 3R 2t |, 7 28 °C fH ik ik
R 7d, WVEEARAE 90 mm, WIMIR £ 2
I, UGN, 2IGFREW, WLELHER
JREAL . REFRE 30 d BB AR TR, 4k
SRRGAE 6 d S AESAE A AR TR Bt 4y
AT AR 2-A), FEEF BIMEE T AT 20
L LR 4R 2-B), B%3CHR[12], SHpAH
ST ) R IR B S LS M ARZE L, WA
H bR A & T 0] 85T )
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RS SN T
BT ame -

1. E#k CY-H MEE 5 5 E 8 FRES400x)
Figure 1. The colony and spore morphology of strain
CY-H (400%).

222 Sy FAEYRERE I PR CY-H AR
1 5.8S rDNA JFF A 2 2 582 M A XT (GenBank
J¥411%5 . MN294467), 7E NCBI i/f17 BLAST Huxt
i, BANTEBILWE Y Diaporthe pseudomangiferae
strain KFRD-61 J3#IAHBLEE =ik 99.6%, #E—2 4k
BCHOR R AL A BRI BR 14 B, 32 FI4KF MEGA 5.0
MRS kK EW(E 2),1%#[F D. pseudomangiferae
strain KFRD-61 BEALRII RS ilr, S e asssds
fiE, W %R 8] ) 5¢ 8 FL Diaporthe sp.o

2.3 HREMEELEYND B SEHEE

50 WESOKRERKE IR A TR CBEAEHL . He4h
JEARISHIRE 140 g, ZRERE(200-300 H)ZEHT4
B, TAHbE C HEER RN, R3] 7 A
100 : 0.B 100 :1.C 100 :2.D 100 :3.E100: 5.
F 100 : 8, G 100 : 12), X} E 204y pE— A0 I REKE
FEZMr, A HBE - HEE=100 | MeMEvemt, &E
S5 E Y CY1 (44.4 mg), HHIRE SEK
0.32%. L&Y CY1 NE AR, T &
Bt L BUE R RIRIE b S CY L, 153
AP EAE AN« Bii% (&l 3) 27~ HR-ESI-MS: m/z
287.0173[M-H] , 51l C1,H,0,m/z 287.0192, HE
ZAEII5F0h CluHgO7; "H-NMR (600 MHz,
DMSO0-d6): 56.50 (IH, d, J=1.5Hz), 6.64 (1H,
d, J=1.5Hz), 7.35 (1H, s), 7.50 (1H, s), 10.42 (2H,
s), 13.74 (2H, s). *C-NMR (600 MHz, DMSO0-d6):
897.5, 102.2, 102.9, 1082, 113.5, 115.8, 129.5,
141.0, 141.7, 158.5, 161.1, 161.2, 162.7, 165.1,

Diaporthe sp. strain 130 (KX953304.1)
89|Diaporthe sp. strain 122 (KX953303.1)
36 | Phomaopsis sp. strain RR172 (KX953471.1)
—— Diaporthe perseae strain Ae-28 (KU663504.1)
CY-H
84 1 Diaporthe pseudomangiferae strain KFRD-61 (KX866901.1)
Phomopsis sp. 156AH/T (GU066708.1)
26! Phomaopsis sp. 128 AH/T (GU066690.1)
Phomopsis sp. VegaE3-34 (EU002932.1)
Diaporthe sp. 185CG/R (GU066726.1)
61 Phomopsis sp. 46AH/S (GU066629.1)

39 L Diaporthe sp. strain LC4164 (KY011897.1)

4(— Diaporthe pseudomangiferae isolate 133 (MG576129.1)
Phomopsis sp. TAC/T (GU066602.1)

Phomopsis sp. H4240 (GU595059.1)

—
0.002

Bl 2. ETEHE CY-HS5.8S-ITS rDNA EEFIIMBMNASK L BN
Figure 2. Phylogenetic tree generated from rDNA ITS sequences of isolate CY-H using neighbour-joining method.
Clades are indicated by the corresponding bootstrap support values and each taxon follows by isolate number and

GenBank accession number in bracket.
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B 3. EHEEEY CY1 BRILEE

Figure 3.

FEXSCHR[13], & B S5 S cytosporaphenones
C SEA—2, ik, B CY1 $EER
cytosporaphenones C, HArF45HUNEl 4 iR,

2.4  HEAEY CY1BREE M B EYI 242
PEW e 25 R

KSR A ik, DE TR 59
CY1 WBUE | A . /N2 A= g R A Y
IRVERGGR 3)o FEHEMREE N 100 pg/mL B,
RAEH) CY 1 X A AR A4 1] 8408 T BH PR X6 B
2,4-D, J 57.1%; XSRRRLARAGINHE AR, A
HRTE 20%LA T o XPAEY) /N2 R SEAR 1 4 ] 5

(0]

HO
N OH
O

OH OH 0

B 4. EMHLEY CYI BN FEH

Figure 4. Structure of compound CY1.

ESI-MS spectrum of compound CY 1.

3. BKLEY CY1 X REFIEIRINEE IR
2 (%)
Table 3.
on the inhibitory activity of weeds and crop roots (%)

Inhibitory rate of monomer compound CY1

Compounds E. crusgalli A. retroflexus T. aestivum B. napus
CYl1 17.2+4.7  57.1x1.3 20.0+£5.3  21.9+4.5
2,4-D 100.0 82.6+0.8 83.7+1.5  95.6+0.8

2,4-D means positive control; the concentration for the test is
100 pg/mL; All results are means+SD of three parallel
measurements.

AT 2,4-D, B1E 20%4 4 o I CY1 %Skl i
W EA AP S e, B E e e .

3 wWifdn

ARSI N 2 R S AE AR o3 B 3 39 BRAR )
o SR LT, T PR U 28 4 SR R B MR s i b 0 g
M CY-H LR CHRMAEYRTREL | A W HA
BRI BRFIIEPE I X0 HgE AT R AR 2 e R is A
W 8 . RARIE A FAEY e A5 R
i€ PR CY-H R[] 7 & B (Diaporthe sp.)o [H]
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JAE 5 R AT e B (AR 6 i LB, A SOk A Y,
(] JA8 7 & Tl HAT 7 AR BR B PR B vy, (R H
T 32 22 2 B X6 8] 88 ¢ J L 1T 1) 48 e AR 00 1
E, RHIE MR B P R 8
TEEVEIR B EE T, AN CY-H W AR
M ORI Y b oy i Ae 5 3 1 DR E Y
Y1 SR IEHRIE AN 5T 3 B H He XS SCik, B
HALEH) CY1 #7254 cytosporaphenones C, %
LAY XPEHTSEF 2017 4F RN LR N AR
HLIH Cytospora rhizophorae A761 43 E158), %N
AT 5 AR S H AR FE R )8 e se i BT (R
WIS N BLIE  Diaporthe pseudomangiferae
(mECH By ss 9 Mead, ks
cytosporaphenones C f7F7EM", KL, XFF ikl
&%) cytosporaphenones C +& 757 0] & 5¢ 7 H FE#E
A sl AT 5 S — 2 I SE B . A,
i A UL F cytosporaphenones C A= #) 16 M i) 41
o ASCEHAEEY CY 1 AT BRFLIE L,
ZERRMEALAWR Ry 100 pg/mL B, CY1 HA
B A SRS AR B TE PR AR R R 57.1%), H.
XF/NZE ORI A PR B (IR R I TE 20% 20
1), BARRREEEMEAL . B, CY-H BAH
RNF BRI YRR R B0 1, BARAM
MRS HAtIE A RN B &5, 6 PEAE HIALEE . AE
W2 A e S5 IR A i i — 2B F TR .
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Screening of herbicidal activities of plant pathogenic fungi and
active metabolites of strain CY-H

Jinxin Zhang”, Ying Liu®, Shuxiang Zhang, Zhen Zhang, Xiaoye Fan, Shuping Shi,
Xian Zuo, Yinglao Zhang, Caiping Yin
School of Life Sciences, Anhui Agricultural University, Hefei 230036, Anhui Province, China

Abstract: [Objective] The aim of this study was to isolate and identify plant pathogenic fungal strains with good
herbicidal activity and to isolate active metabolites, for the development of new biological herbicides. [Methods]
Phytopathogenic fungi were isolated and purified by solid medium inoculation. The targeted strain was identified
by morphological observation and 5.8S rDNA sequencing analysis. The active components were separated and
purified after screening and tracing, and the structure of the active monomer compounds was determined by
spectral analysis. The herbicidal activity of active metabolite and its safety to common crops were determined by
Petri dish biological analysis. [Results] Tea pathogen CY-H had good herbicidal activity. The inhibition rates of
fermentation broth on radical growth of Echinochloa crusgalli and Amaranthus retroflexus were 94.6% and 77.3%
respectively. CY-H was identified as Diaporthe sp.. The single compound CY1 was isolated from CY-H and
identified as cytosporaphenones C. At the concentration of 100 pg/mL, CY1 had a good herbicidal activity against
the 4. retroflexus, with the inhibition rates of 57.1%, and it had a good safety against Triticum aestivum and
Brassica napus with the inhibition rate of about 20%. [Conclusion] The tea pathogen CY-H could be potentially
developed as a microbial herbicide.
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