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Isolation and identification of Aspergillus tubingensis 1.-27 strain
and herbicidal potential of its fermentation broth

SONG Yujie YANG Congjun’

Key Laboratory of Integrated Crop Pest Management of Shandong Province, College of Plant Health and Medicine,
Qingdao Agricultural University, Qingdao, Shandong 266109, China

Abstract: [Background] Natural production derived from microorganisms are one of the hot topics in the
research and development of new pesticides. [Objective] To isolate and screen soil fungi producing potential
herbicidal metabolites. [Methods] Petri dish filter paper culture method was adopted to determine the
inhibition effect and stability of fermentation broth on the growth of plant seedlings, and the active strain was
identified by microscopic observation and rDNA ITS sequence analysis. [Results] Of 30 fungal strains
isolated from soil, the fermentation broth of isolated strain L-27 had significant inhibitory effect on wheat
seedling, with inhibition rates 79.4% and 67.3% on root and stem length. Based on colony morphology,
micromorphology and rDNA ITS gene sequences analysis, the isolated strain L-27 was identified as
Aspergillus tubingensis. Further, strain L-27 fermentation broth completely inhibited seedling growth of
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Amaranthus retroflexus, Portulaca oleracea, Echinochloa crusgalli and Ipomoea purpurea except for 77.8%
reduction of stem length on /. purpurea. The inhibitory effect of strain L-27 fermentation broth on wheat
seedling growth had high stability to temperature, pH and UV light radiation, with inhibition rate 100% and
73.8% on root and stem length even heated at 120 °C for 20 min, 100% and 100% at pH 2.0—12.0 for 1 h,
and 100% and 84.3%—91.7% under UV light radiation for 5 min to 240 min. [Conclusion] The fermentation
broth characteristics of the isolated 4. tubingensis L-27 indicated its great potential to develop herbicide.

Keywords: Aspergillus tubingensis L-27, fermentation broth, herbicidal potential
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Table 1 Inhibition effect of fermentation broth of
30 strains of soil fungi on wheat seedling growth (inhibitory
rate (%))

FE#E Strain

HR 1 Root length ZX K Stem length

L-1 73.444.7abc 50.243.7efg
L-2 51.9+£3.9Im 31.9+2.1k
L-3 35.4+2.2n 39.1+1.9j
L-4 53.242.0klm 42.7+1.0hij
L-5 69.4+4.1bcdef 52.142.2defg
L-6 59.6+3.31jk 41.4+3.2ij
L-7 70.5+3.6bcde 53.5+3.4de
L-8 57.1+4.55kl1 39.5+1.7j
L-9 62.7+2 .8fghi 42.1£1.3hij
L-10 59.9+3.2j 40.1+1.9j
L-11 56.9+2.4jkl 40.8+2.9ij
L-12 48.3+3.4m 29.7+2.0k
L-13 75.6+3.6ab 59.4+1.9bc
L-14 62.6+4.3ghij 43.8+2.8hij
L-15 75.3£3.6ab 62.1+2.9ab
L-16 53.242.8klm 28.5+1.8k
L-17 68.3+2.9cdefgh 53.0+2.3def
L-18 64.2+3.3efghi 52.6+2.7def
L-19 56.6+4.3jkl 51.743.1efg
L-20 78.0+4.3a 66.4+3.6a
L-21 65.9+2.2defghi 50.6+4.8efg
L-22 62.0+3.1hij 47.5+2.8fgh
L-23 59.9+2.3jj 41.4+3.1ij
L-24 70.1£2.2bcde 53.3+3.4de
L-25 69.2+2 .8bcdefg 59.245.1bc
L-26 65.3+3.7defgh 57.5+4.3bcd
L-27 79.4+3.6a 67.3+4.8a
L-28 71.5+3.8bcd 51.742.9efg
L-29 68.4+4.6cdefgh 54.9+3.6cde
L-30 66.3+5.0defghi 46.5+2.6ghi
T AR P bR ER s NG T REROR 22 5 B
(P<0.05)

Note: Inhibitory rate was equal to mean + SE; Lower case letters
represent significant differences (P<0.05)
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1 EH L-27 REERN & MAE Y EE KEINEIER
Figure 1 Inhibition effect of strain L-27 fermentation
broth on weed seedling growth

(if A: }iﬁj@, B: EE'JI}_\I:j'_L';P, C: ﬁgy D: Iﬁln+§q:c 1:
TRAK; 2: KFER

Note: A: Amaranthus retroflexus; B: Portulaca olerscea; C:

Echinochloa crusgalli; D: Ipomoea purpurea. 1: Sterile water; 2:
Fermentation broth
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Figure 2 Inhibitory effect of strain L-27 fermentation
broth treated at different temperatures on wheat seedling
growth

T CK WARMALBR L-27 KR, TREROR 225 B
(P<0.05)

Note: CK: L-27 fermentation filtrate not heated. Lower case
letters represent significant differences (£<0.05)

3 Bk L-27 ZEERXNE 4 A A R BRIRIAS
EfE

Figure 3 Acid and alkali stability of L-27 fermentation
broth inhibiting wheat seedling growth

i CK: JORKARHE; pH {HAUSR L-27 A RHRHO R 2% E
IHRFF 1h, K5 TAERI4 pH (A

Note: CK: Sterile water treatment; The pH value represented the

adjusted value of the fermentation broth, which was maintained
for 1 h and then adjusted back to original pH value
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Figure 4 UV-irradiation stability of L-27 fermentation
broth inhibiting wheat seedling growth
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AL SRR (DNA ITS EEFHI, 2Btk
L-27 #iE I MIE A L-27 (Aspergillus
tubingensis 1L-27). A. tubingensis L-27 ERAFAEH
] 2R P B A R L, R AR S
CGMCC 18551, ELHIEEZELH], LHZHS0

201911166005.0, H FijE ¥EASZ A B .
3 W54

KARF=W) HA T 518 e 25/ 2R, AT
| HAA B

AT T K B TR . MBI

5 DEEMKL2T BESUERERLINETFRMUE

i AR LR B R A iR E R

— > FAE R ol o 5500 I e Bl e Al A A R
Yy, 3 NEEE A (Streptomyces toyocaensis)r™
e, s FUINER B (E. crusgalli)f 5 & (Digitaria
sanguinalis). B HEHEREMIFLE 2 DRI
AR FH 5 B 50 R R AT NK 049 (4-H 48 0k-3-3"-—
ORI ) o RN 2 i W K 55 %5 T4 (Streptomyces
hygroscopicus)s Sk (O B5EER T (S. viridochromogenes)
RBEMAST, BEAZTF A R S BR R, 38 2ok Sl 4%

Figure 5 Colony features and microscopic morphology of the mycelia and spores of L-27 strain

W A: Wik; B: WLMTIRE; C. /T
Note: A: Colony; B: Mycelia and apical sac; C: Spores

Aspergillus niger strain 4 (KM877469.1)
Eurotiomycetes sp. DC483 (GQ153050.1)
Aspergillus niger isolate SMS03 (KR085975.1)

9% Aspergillus niger strain WJF83 (KU904480.1)

L-27 (MT804611)

791

Fungal sp. strain Xmf163 (KX098122.1)

Aspergillus niger (MF067456.1)

Aspergillus niger strain KVCET1 (KF723009.1
Fungal sp. AM2013 strain 232 (KC506368.1)
Aspergillus tubingensis strain Hoba5-41 (KC020122.1)

|Aspergillus tubingensis strain ND2 (MG659596.1)

0.001

B 6 ®#k L-27 &F rDNAITS £RF & Hif

Aspergillus niger strain ND1 (MG659595.1)

BFIMRRRLEXRFR

Figure 6 Phylogenetic relationships based on rDNA ITS gene sequences from isolate L-27 and near neighbor

TE: 155 WEUE N BARTE GenBank HH B K55 /030 ERCT N ESL 1000 WA AR ; AR 0.001 AR H R

Note: Numbers in parentheses are GenBank accession numbers; Numbers at the nodes indicate the level of bootstrap values based on
1 000 replications; The scale bar indicates 0.001 substitutions per nucleotide position
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2 (Moniliformin)Z!",
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RG22 FE 0 IR R 8 A 7 Bl . B L, A
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AU AR T AL B F 30 MR HERCE, & L
WO /INAZ By e A AT — i A s e L-27
TR R R IR /N2 4 AR R 4 i 7 P e (3
X AR AN ZE A B 553 51 79.4%H1 67.3% /)
ZmBARRE, HHAAMTHEER . 5k
T RhBTAEIESEL AL, T F T BRI A My T
W U MR /N b R A T R
PEIBEE, SRR L-27 AR T/ 4
FBT R AT REAETE RS . (HFCHI B i 0 80 0.5% .
1.0%. 1.5%F1 2.0%[% L-27 BEARALT= 780
W it B T SR R AR A, RRNE AR R
M) o DA BT = A P R Ak 3 el AR B - 498 0 1% 3]
— MR RIS M E CT1, HXTEhiih /N2 %)
B RAT — @ WA BEAE T, (HS TR sy
L-27 BRRAH = M FRLRAR R0, e— A
FERB, L-27 WAk RBERL R 2 S A 0E . o
WOl PLEAE A ARG A s [, L-27
PR A R 3 R R FHORHIRLIE . R BB 58 Sh O R 5 4
P R RS E MR, RIS BRI L-27 bk
R BAT T A R R BT )

WHEEIES . BN, T HMRELF T
Br, JrERIPR L-27 0 I 24 B e 8 127

UEAER, O T 1 5 i g A W v P A R T BOR
%, WEREINEERENS W2 PP 2 ZH (Poiyurephane,
PU), WA PU V5 QL REEHRAE 158 1y 8
peP B A NKBP-55 A LAy A v i 1 1 21 4k
RN T ER R p- A WE YA, AT AT R
fifp T RV FIR L, RSO | 4 W AT 4k
W2 2 M AL TETEIL S Y Aurasperone A FlI
Aurasperone B Wi T ERVIE =il 2 LWG-42
R, BN BR DPPH A LRy ECso
43514 0.18 mg/mL Al 0.11 mg/mL, AEAIFE
Aurasperone A F1 Aurasperone B 7E1il| 25 . ALl
AR R B B T SR e L
Bl CTIE R AL 15 d)5, feit/hEg)
HAEK, ZRWINT 1624%, EGEEH T
12.35%, ARKIEINT 21.6%, FR#BER CT1 Al/E R
T R B 7 A R e e A TR AR R
CA SR, SR s Y B AT 2 A
Yrid vk, ECERFAE R AR IE . ASWFSE IR
e 1B 35w i wg L e A LS BR R ), R
PR L-27 {HARHE— B 0P5, A7 B0 A F0 Bt LA
PR A RO, S BT R R ES A
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