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Identification of Endophytic Fungi YD0O9 from Wild Soybean and Its Characteristics
in Promoting Growth and Salt Tolerance

GAO Lili, LIN Xingyue, ZHU Miao, WANG Ze, DONG Yuzhu, MA Lianju
(College of Life Science, Shenyang Normal University, Shenyang 110034, China)

Abstract: In order to screen endophytes with growth promotion and stress resistance from wild soybeans, we used tissue
separation method to isolate endophytic fungi from wild soybean roots. The strain was identified according to the morphology
and ITS sequence phylogenetic tree. The salt tolerance characteristics of the strain itself was studied, as well as the effects of
intracellular and extracellular products on the growth and salt tolerance of soybean seedlings. One endophytic fungus was
isolated and identified as Alternaria angustifolia, which was named YD09. The strain YD09 can grow up under 30% NaCl
concentration. Strain YD09 has a good promoting effect on soybean seedlings, and make the seedlings resistant to NaCl
concentration up to 200 mmol-L~". The intracellular product of strain YD09 has a significant resistance promoting effect on
soybean seedlings, extracellular products can enhance salt tolerance of soybean seedlings. Strain YD09 has good growth
promoting and salt tolerance abilities, which can alleviate the damage of salt stress to soybean seedlings, and it can be used as
a new strain resource in agricultural production.
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I HRIE YT R T 99% . RSk B W B, ik
YD09 5 Alternaria alternata( HG974561. 1) R 1 [F]—
N FRE R 100% , UEBA TR Bk YDO9 [R] Alternaria
alternata(HG974561. 1) BA BT EIRE R, BT

Alternaria alternata (I 2) ,

100 | Alternaria alternata(HG974561.1)

34

:
|

80

| YD09(OL304923)

Alternaria gaisen(0OK447908.1)

-Alternaria tenuissima(MK752719.1)
Alternaria angustiovoidea(MN240306.1)

Alternaria brassicae(KT192284.1)

Alternaria brassicae(JN108911.1)

2 ETITS ERFIIHRBIEK YD Rt L
Fig.2 Phylogenetic tree of strain YD09 based on ITS gene sequence
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Note: A. Effect of strain YDO9 on the phenotype of soybean seedlings; B. Effect of strain YD09 on plant height and root
length of soybean seedlings; C. Effect of strain YD0O9 on dry weight of soybean seedlings in the aboveground and underground
parts; Different lowercase indicate significant difference (P <0.05).
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Fig.4 Effects of strain YD09 on the growth of soybean seedlings
2.4 HEHR YD I EMSNFMMAEHEER  ARTAEREIINT 22.5% , UL E R YD09 iy
BB P K S0 LA (R KA S LA
B BR YDO9 P MG PR R A A ARBRZE L BRZE R G 4y bk B AR T 29. 4% |, LD
HISRANEE S BT R DUNE P A SRR LR TR RO PP UK 5 G A (A K



92 K B B 14

187
16 a
14F
e 127 b
Ny
2 10| NN
AL D NN c
® 2 Q\\\\\\\\\ RARRAY
2 8 NN NN
§ °f NN N NN
£ \s\ \i\\\ \\ N\
i\ NN NN
st A AY AN
N\ NN NN
NN \\\\ NN N\
L AN AN NN
\\s\\ NN NN
NN NN NN
2f MY NN NN
MY AN NN
NN \\\\\\\' NN
0 \ NN\ N\ \\\,\ \ \n§\\§\\\\
K ik a4k

Water  Intracellular Extrularacell

0 AR/ NG PR R R ZE R B E(P<0.05),
Note; Different lowercase indicate significant difference (P <0.05).
BE5 B YD09 B A= Rt K B 4 ik R
Fig.5 Effects of intracellular and extracellular
products of strain YD09 on plant height

of soybean seedlings
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Fig.6 Effects of strain YD09 on soybean

seedling growth under salt stress
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Fig.7 Effects of intracellular and extracellular products
of strain YD0O9 on the plant height increasing of soybean

seedlings under salt stress
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