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Research progress regarding the ecological distribution and function of
dark septate endophytes in stressful environments

DAl Mengxue, ZHANG Guangqun, FAN Xumiao, LI Bo, ZHAN Fangdong & HE Yongmei

College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China

Abstract Dark septate endophytes (DSE) are a group of small fungi that colonize plant roots and are widely
found in various habitats. Their ecological distribution, ecological function, and mechanisms of action under
stressful environments have been a trending research topic in recent years. In this study, the ecological
distribution of DSE, their ecological functions under demanding conditions, and the mechanisms by which they
enhance plant stress resistance were reviewed. According to this investigation, DSE commonly colonize the roots
of wild plants from lowland plains to tropical, temperate, tundra, arctic, and antarctic regions. These fungi are
more commonly distributed in habitats subject to stressors such as drought, high temperature, cold, salt damage,
heavy metal pollution, and barren nutrients. Under conditions of environmental stress, DSE in symbiosis with
plant roots can improve mineral nutrition and photosynthetic physiology, adjust endogenous hormone balances,
and enhance antioxidant physiology in plants. This helps to promote the growth of host plants, enhance their
stress resistance, and change how heavy metals are absorbed and accumulated. Therefore, DSE fungi play an
important regulating role in tolerance and adaptation to stressful plant environments. However, existing studies
are mainly based on ecological phenomena. At present, the understanding of the mechanisms behind how
these organisms enhance host plant stress resistance is lacking, with current research not being sufficiently
thorough. In the future, a germplasm bank of DSE should be established and the applied technology research
relating to DSE should be strengthened. Using modern biotechnology methods, the physiological and molecular
mechanisms behind DSE-improved plant stress resistance should be systematically studied in order to provide a
theoretical basis for enhancing plant adaptations to environmental stress using DSE.

Keywords dark septate endophyte; ecological distribution; physiology and biochemistry; ecological function;
stress environment
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Table 1 Main ecological functions of dark septate endophytes (DSE)
P Ly L
DSEHE BRI ot EmESME ikt
DSE type Host plant / name species / genera Main ecological function literature
Curvul Wt WE g@ﬂﬂﬁ%itle fﬁ@mmme, Iﬁ%%ﬁ’fﬁkﬁ%ﬂﬁ#% -
urvularia sp. romoting plant Promoting poplar growth and increasing
Feipuive Flopuive growth antioxidant enzyme yield
S - AR Betula
{4 0 AR IR . . ,
Cadophora, Rt PR SRR 1 Eucalyptus PP AT PRI LA P
P ) ’ . L. Herit Producing soluble and volatile compounds [32]
Ph{alophora, Eucalyptus robusta Smith, 28 [ ofium to promote plant growth
Phialocephala and Lolium perenne L. p erenne L.
: = LR AT
Ei#k Strain LtVB3 H T Saccharum )= B H : ;
(Meliniomyces variabilis) officinarum Saccharum L. Isr:g:fcsa"r:g Sl gl e el el i [21]
Pleosporales (suborder e ) 0000 U RN UE SR $ R A6 A HUNTE R 22
Massarineae); esé?;le}r/)turez Mill & Solanum Improving plant  Improving the utilization rate of plants to [50-51]
Phialophora mustea ’ mineral nutrition organic N sources
(R RHR T TR E R R R B, B
R “UE7 AN “RLTE” UEARHIE ALA S dh R 52]
Vaccinium spp. J& Vaccinium Promote accumulation of mineral nutrients
in blueberry plants and improve fruit quality
I3 R B A LB A A A R 5 A
Three Phialocephala Y Asparagus INRES Decomposition of organophosphorus and 53]
fortinii isolates offlcmahs L. Asparagus L. nitrogen compounds in soil to promote
asparagus growth
Phialocephala turiciensis, IR A BB HO A e
Acephala applanata, P. — . R R : . .
glacialis, Phaeomollisia [ =W Trifolium repens Tt Improvmﬁ] thehmlnerallzatlon efficiency of [60]
piceae organophosphorus
- - I 3 B ) 1 AR (K R A A K
N A Ly o1 .
Curvularia geniculata . ; Plant growth mediated by phosphorus [83]
Parthenium hysterophorus . Parthenium solubilization and hormone production
H 25 Tl 4
Phialocephala fortinii, HETRA Pinus sylvestris VAR, Pinus Linn ﬁﬁﬁ?ﬂ%ﬁ F& e ALy 6 [30]
P. helvetica var. mongolica g Improving salt tolerance of plants
Calosphaeriales, £ R Wild rice (Oryza 2 1 7R R R S K B3 ) i 52 1
Capnodiales, glumaepatula Nipponbare #3J& Oryza L. Improving the tolerance of rice plants to [60]
Pleosporales and Piaui) water deficiency stress
Hb e oy = ME 3] = ¥ L .
B RER. AXBA i RERIR S5 AN R E SRARA IR A AE R
HJBLL R RINTE BT R Saussurea Participating in the ecological adaptation [54]
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the stress resistance of Lycium barbarum
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, B MR H 1L " SR KA A T B K O R AR B L
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il pisciohi o i - {2 A 02 L PSR A4
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. . . . N . N 1
Exophiala pisciphila E K Zea mays Linn. FKEE Zea DSE activates glutathione metabolism in [76]
maize leaves under Cd stress
i.e. Pseudosigmoidea %%%ﬁgg%% it JE FElYS Bk (X Cs e 18 52 Ak > 5235
ibarakiensis |.4-2-1, H 3% Brassica pekinensis Chanain ’Eh/e; YIRS M) P CsAR R
Veronaeopsis simplex Lour. Rupr., 2% Brassica e r%tig i e Strengthening phytoremediation of Cs [56]

Y34, Helminthosporium — #&jiii Lycopersicon i )& Solanum
velutinum 41-1, and as yet esculentum Mill.

unidentified taxon 312-6

in contaminated areas and reducing
accumulation of Cs in plants under
contaminated environment

accumulation of
heavy metals by
plants
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£53%1 Table 1 (Continued)
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DSE type Host plant / name species / genera Main ecological function literature
Gaeumannomyces , . , T 1 B A H i 52 4
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