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Abstract In order to obtain the effective biocontrol microorganism for inhibiting the growth of Digitaria sangui-
nalis, the seeds of crabgrass were collected in the farmland, and seed germination test was carried out. The germi-
nating situation was tracked over time; meanwhile, the pathogens were isolated from the diseased seeds and the
seedling base, and morphological observation and ITS sequence analysis were conducted to identify the pathogenic
fungi. The results showed that a disease-causing strain named HD-06 was successfully isolated from diseased crab-
grass seedling base. When the fermentation broth of strain HD-06 was diluted by 60% with water, the germina-
tion inhibition rate and seedling disease incidence rate of crabgrass reached 100% after treatment. It indicated that
strain HD-06 had a good biological control effect on crabgrass. According to the morphological characteristics and
ITS sequence analysis results, strain HD-06 was identified as a fungus of the genus Phaeosphaeria. These results
laid a foundation for further research on its control effect on crabgrass.
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D FE TR 4 v BE AR A 43 B 13 3 6 AR
W BTN R i A 2 2 IR — o B AR
AR D H AR HD-06 Ab BT 25 FEFp1 A B A&
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Table 1 Effects of different isolates on

seed germination of crabgrass

R BRIV
Strain no. Germination inhibition rate
Xt B Control (9.33£3.06)e
HD-01 (24. 6745.03)cd
HD-02 (20. 00£2. 00)d
HD-03 (32.6745.03)b
HD-04 (29. 33%1. 15)be
HD-05 (40. 6743.06)a
HD-06 (43.00%1.00)a

D R il 3 A E - (E £ SD, [ 4 h A [ 1R W] P=
0.05 K2R B#E .
Data in the table are the averages of three replicates with SD;
different letters in the same column indicate significant differ-

ence at 0, 05 level.

2.2 E#k HD-06 X Bt B E RS

MRS E5 R R W] (5% 2, & 1), Y0 B 5 R
P8 & 38 F] 90% B, B #k HD-06 11y 20%
40 Y01 60 %0 Mt BE K T v Ak BRI B T 8 kR AN
30%.,10%F1 0(F=1 733. 33, P<0. 01) , 2% ik 3|
B 2EKF L ULEH HD-06 11 & B0 25 AP 7 & 2
BHRAFHAIHIVEA . SACPRREAR S UL 1, %4 B8 (&
L) 2l it 2k, 28 K AR B35 5 T 4% L i Aab
HWCEERK F=13.1,P<<0. 05; i K& F=510. 75, P<<
0. 01 (&l 1b. ¢) , T A WAL BE Y A & 2 808 1=
RIS B A IEOR BTEAR . HREE 2 B0% B Y
JEFNTR 2248 s /D B0 IR B4l v i i, 3
FRREKHEER TR E 1D, BACH &M
TR B SR TR WY A B BT, ATV RETE W
AP o (H 2SR S 2 B 7K Ik
Hi R B B2 (K 1e),

#2 HD-06 %EET D EMFHLZ M MERIELE R
Table 2 Effects of HD-06 fermentation broth on the seed

germination of crabgrass in the dish experiments

REEROHRE/ Y0 RIER/ N 2K /mm R4 /mm
Concentration of Germination Bud Root
fermentation liquid rate length length
0(CK) 90=3. 08 8.4%+1.49 18.940.75
20 3044.06*  4.0540.82* 3.33F0.62*
40 10+£2. 38** — —
60 0 — —

D RhgdiEh 10 MEEFEE ESD, Fh B E » Fm i#
F5t . e IR E S TR,
Data are the means of 10 replicates with SD. % , significant differ-

ence; %% , extremely significant difference; the same below.
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a: Sterile medium (control); b: 40% concentration of fermentation; c: 60% concentration of fermentation; d: Healthy seedling on the
left, diseased seedling on the right; e: Seedlings of crabgrass treated with 20% fermentation broth

B 1 Btk HD-06 Xf B BRI FHE L M4 & £ KN
Fig. 1 Effects of strain HD-06 on the seed germination and seedling growth of crabgrass

FEAk I 25 A (3R 3) R B, % B4l 5 4k 2 44 [)
) 2R B R PR R DS Bk 5T SR AT AE
BEEFCRFR F=45.0,P<0. 01; U{HR F=
74.33,P<<0.01; ¥k F=13. 77, P<<0. 05; Bk 4k
¥ F=1.94,P>0. 05; itk F3¥ T8 F=
64. 66, P<<0. 01>, i Bt FH B A% HD-06 7] LA 2|
] R P8 & gl i AR R T A B

BREIE S, TR ATREd T e AR DL LB O
A2 1 AL A A0 AR ) 05 T A DR 2R R )
KRA I B ARA RCR A AN LR BT 10 28R 4T
XL L BEAR LR A= 5 T PR A [ 32 BB 4 ) B
RORBR T 5 2 280 bR A1 38 7 55 BEAY ) 750 5
S G HRAY B R AN I 7 3 - A ek — 20 B
AW R B RO FHBOR <

#®3 HD06 KRN ODENZHIANER

Table 3 Results of pot experiment of HD-06 fermentation broth against crabgrass

285 RER/N B/ % W5 /cm HUOBREE PR B R AT /g
Group Germination rate Morbidity Plant height  Seed number per plant Dry weight per plant
X B8 20 Control group 57.33%2. 05 14.0241. 91 10. 841. 17 5.83%1. 38 0. 750. 04
KbFZH Treatment group 38.33+4.99* 47.53+5.15* 7.36+0. 66* 4.07+£1.18 0.27%£0.08*

2.3 Btk HD-06 4
2.3.1 BAWNZE

YT BE HD-06 [T 25 WA 45 S & W, 78 PDA
FEFREE b RIVE IE TR K T 22 1) EAE A, B
BRI VR T T SRR €, BELER /NS SR G - 2 7 L 1 ofl
A IRAHER, 5555 15~20 d I, BREUIN B S 306
PR A o 76 S AR SR L R B K e i T3 AR 7
HOREEH (B 22) . FRETI R L B, AR K

INH(52~103) pm X (7. T~11. 6) pm, H & A 8 4
TR T, B R (B 2b) s 7247 55 %
3 9. Z YT HRIY . B EOR 5 Hl, K/ (20, 6~36) pm
X (3.9~5.2) pm, L/W 2424 5. 2,9 5 A& 53 1
6 A2 i o v ) 240 R RS — s 4 G 2R, 53— i A
— AR A 2¢, d, o), Y 2~3 4
M8 A R 2 AR Bk, TR A,
Hh ) T A AR A TR (B 2¢5 @) 0 P I, B
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a: FRFEATI(160x); b: FRANEIANFRATF (640%), FiLPifaA
JRBHE; o FHE(400); d: FHEMT (400x); e BRI FHEAT
(640%) o il R a, b=50 um; c, d, e=10 um

a: Attachment mode of asci (160x); b: Each ascus contains eight ascospores
(640x). The arrow indicates the ascospore sheath; c: Asci (400x);
d: Ascospores (400x); e: Germinating ascospores (640x). Scale bars: a, b=50 um;
¢, d, e=10 um

2 HE¥E HD-06 BT S
Fig. 2 Morphological characteristics of strain HD-06
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Pleosporales sp. ST3(KU141380.1)
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P P48 A S E BRI TTS 41, 5 B R 1)
ITS JFHEAT R RV L i H R R LT LR,
GenBank (4 4 o X 45 R 2B Bk HD-06 1) 1TS
J¥HI (MK110375) 55 A8 4 B 49 4 701 1 H 1 I BRI
Hi & E W Phaeosphaeria sp. CBS123. 76 (KF251194.
D M /NER B B J8 Leptosphaeria sp. Vegal4-83
(EF694661. DAHLEEY N 99 %, A TE R — Ko >¢
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WAk HD-06 1P A8 A RRAEAT & - BE R 0[] 88
TER M T B8 B 19 TE 28 24 R aE . g 3K 1 R
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M AU R H K8 i H RSO R BN AR BT
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ST BR H o X S TR Y T 4 A BAT U 22,
P.oryzae 1. Miyake & B AR, I3F5 5ok & T
Leptosphaeria Ces. & De Not. [ 17 A~ B4t #)
VHLRE L SR B /N~ e L PR AR ) B S
¥ A Phaeosphaeria % 22 3r 525 F1) F 18S F1 28S

HD-06

Uncultured fungus clone LMRF 66 (GU078632.1)
Leptosphaeria microscopica wb283 (AF455494.1)

Phaeosphaeria sp. DSM 102910(KX096687.1)
Leptosphaeria sp. ZLVG 321(HE774480.1)

Leptosphaeria sp. VegaE4-83(EF694661.1)

89 | Phacosphaeria sp. Tsolate V2 TS6(MH935057.1)

Pleosporales sp. MU-2009-4(FN548157.1)
Leptosphaeria sp. GFI 123(AJ608969.1)

Phaeosphareia sp. CBS123.76(KF251194.1)

T Fungal endophyte sp. g86 HM537061.1

99 |

0.002

Leptosphaeria sp. XJ23(KF143798.1)

3 ETEH HD-06 ITS FIMBN RS X ER
Fig. 3 Phylogenetic tree based on ITS sequences of strain HD-06 and its related strains
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H N Leptos phaeria) %} FLmE X WA g B AR #4328
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H B RN ERIE B Phaeosphaeria B.1H .

3 itig

Lh R R A R A B B ) R B R
FIEAEWS B A T 5K o BRI, T 32 0 35 %o 2
BHA B BRI B A= By R B S R R
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Curvularia™™ T P& 10 A& B EL 2 H0E N5 R
MR a3 B BN B4R A A S R Rl )
BB W R R BN R B . AR HD-06 143 B
U YR T AR A BT
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114 AR, v R HZ B W a8 D T 18 55 0 4
TE T B B T IO )R B 2 AR EDRTE
SRR ERIE E P. neomaritima F1E LR ERE
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ZRGE AL AR B ny 3 A GRS s A B IR
M ER S 3 P. humerata . P9 11 B ERIE B P. mar-
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JE B R DL 53 B 212 e B E T 1Y 4GE .
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