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DNA 4} ¥ (Bohmann et al, 2014), }755 DNA $ R J&18
ISR i (458 DR FOK AR 56 ) Hh L4242 B DNA
F B R AR DN B R 1 AT 1 B o T Y T
(Ficetola et al, 2008; Haile et al, 2009), &4 M1k, &
it 10 SAER K, FREE DNA BOR T AR W27 40 0T 1R
N o A FREE DNA FR & JEDI#E | FR5E DNA
HFARM FEHAERA . 5T DNA HARTE KA 2%
AR ) 0 FFREE DNA AR KSR 10 & ' 1) 4 4
FEGT AT TR, DWPAKAEE S RGEY 20
PE R0 57 P LS At

1 I5E DNA BARMEREHE

FREE DNA $ AR B 5 BUFE PR 85 S A ) 24 40k
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et al, 1987), {H¥ 55 DNA AR HIESFTA AT K )i
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ZFEME(Willerslev et al, 2003); 1 ¢ F 7K FE DNA 5
1 U5 T2 ) R MOKFE B U DNA 2 W 7K 35
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(Thosmen et al, 2012), & JEEZF R K T IEZ
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DNA %4 (Pilliod et al, 2013), FHHL ik i Hb 5 79 R
() ST LA 43S A 2 3k U8 R S /KR 1 [ e 422 o) HL 3
TPl 08) . SRFRIG L U8 (AR KR RNt & 4y FF 2847, 1H
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HE, 3805 (0 %) 8 B 32 224 2R 0k iR 6 % (Takahara
etal, 2012), ASERELT4EH (Goldberg et al, 2011), B
24k (Jerde et al, 2011)F1JE Jg Jii (Thomsen et al,
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TR B P AR A (=20 °C LR A7) FlBE K OR AR (— M8
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) DNA. SRHBIE 2R . WERDIEE . o
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H . Deiner 55(2015)i@ 1 lb#L 3 FPA[E 9 FF5E DNA
PO BRI, M T EZAEY, Mzt sz C
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1F 26 [H 4 B (Ficetola et al, 2008) . V. il ff
(Hypophthalmichthys molitrix)(Jerde et al, 2013). K74
i (Cyprinus carpio)(Takahara et al, 2012). A%
(Potamopyrgus antipodarum)(Goldberg et al, 2013), &
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AR . BT S EGE T B R R R A S ),
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#i(Valentini et al, 2016). A1, 1£48 09 W+ RAFEAE
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sequencing, NGS)n] LA[RIEF WE K A4 BRGEZ Y
Flv, SCBUXT I RD A A HERR A T, R AR 2R



26 ook B

2 )R 39 %

YA 71 T H. . Thomsen %£(2012a. 2012b)fdij] 2 4
fEp G A, FIH NGS FR#EITIF, 45
Rk A 8 Yk PCR H & (179 ml LRI 15 1Ry
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3.4 IRE DNA S ARFEE A AN A

AR, BT DNA HOR &R, o AT
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Abstract An accurate grasp of species distribution is a requirement for biodiversity studies, and
understanding species’ biomass is crucial to assessing ecosystem productivity and material cycles.
Traditional bioassays and biomass assessments are based on data from trawl surveys. However, trawl
surveys often do not provide a true reflection of species distribution and resource status because of
differences in the living habits and resource status of different species. To accurately grasp species
distribution and resource status, it is imperative to identify cost-effective aquatic organism survey
methods to provide technical support for the research and protection of aquatic ecosystem biological
diversity. In recent years, the rapid development of molecular biology research has transformed species
identification methods from traditional morphological classifications to molecular biology-based
techniques, especially the development and application of environmental DNA technology. Environmental
DNA is a ubiquitous free radical released from the skin, mucus, saliva, sperm, secretions, eggs, feces,
urine, blood, roots, leaves, fruits, pollen, and decaying bodies of DNA molecules. Environmental DNA
technology refers to the method of qualitatively or quantitatively analyzing DNA fragments directly from
environmental samples (such as soils, sediments, and water bodies) using sequencing techniques.
Environmental DNA technology has become a novel method of aquatic organism survey, which is mainly
used in processes such as the prevention and control of biological invasion, protection of endangered
species, and evaluation of biodiversity and biomass. Here, we review the development of environmental
DNA technology, the operational flow, and its application in aquatic ecosystems, as well as the advantages
and existing problems. In addition, we project the prospect of environmental DNA in the field of ecology.
We hope that this review will provide novel ideas and methods for the research and protection of the
biological diversity of aquatic ecosystems to ensure that aquatic resources can be fully utilized.
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