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Abstract: Comprehensive data on aquatic organisms are fundamental for the effective conservation and restoration of aquatic
ecosystems. However, efficiently monitoring biodiversity dynamics in large river systems remains a significant challenge.

Environmental DNA (eDNA) technology is an emerging monitoring approach that offers rapid and high-throughput advantages.

" 2024-11-08 Y F5;2025-10-13 WS K FE .
ERERFRITRITE (2022YFC3202101) %80,
= BIE1EE,; E-mail: zhangxw@nju.edu.cn.



Yet, conventional small-volume cross-sectional eDNA sampling methods have clear limitations, particularly in detecting rare
fish species. To address this, we developed a novel mobile large-volume eDNA sampling method. This method substantially
increases the filtered water volume per sample using capsule filtration and integrates a mobile sampling strategy to enhance
the efficiency and representativeness of eDNA metabarcoding surveys. We conducted comparative surveys at two
representative cross-sections in the lower Yangtze River to evaluate differences in fish diversity detection between the mobile
large-volume method and the conventional small-volume cross-sectional method. All eDNA samples were amplified and
sequenced using the Tele02 primer set. The results demonstrated that: (1) Each large-volume mobile sample detected an average
of 38 fish species, a 216.7% increase compared to the small-volume cross-sectional method (12 species); (2) The mobile large-
volume method exhibited greater accuracy in biodiversity detection and higher consistency among replicates; (3) The mobile
large-volume method detected 24 fish species of conservation concern, including rare and endangered species on the IUCN
Red List, species listed in China's Catalogue of National Key Protected Economic Aquatic Animals and Plants, and Chinese
endemic species. This represents a 50% increase compared to the 16 species detected by the cross-sectional small-volume
method, with 14 species shared between the approaches. In summary, this study confirms that the mobile large-volume eDNA
sampling method offers significant advantages in species detection rates, precision, stability, and the identification of fish
species of primary conservation concern in large river systems.

Keywords: fish eDNA; freshwater ecosystems; rare and endangered fish; large rivers; Capsule Filtration

ST 7K A A WD 2 BEME B R PP AR S RS AR A BOR R RA L BRT i, KIL. 2R, B%
R AT SRR 2 E A B WA SR, @ Z e, N E SRk
(—BCNEmHfa O REFE M) , TZATRRNRESKREMREEMKE /1345, KITIENS
BREE = TSR AR YA o A R X6 781, o R AR SR I T R R A R
7535 R M 000 4D A3 8 R R E ).

S5/%GAZ RN IEME, eDNA FIARNIEIRE . =8 3R K R VR R A S e R
T R BUREFT I E AR F B, 2 —FiBTEAN A B 2 B RE A A I k0o, s/, H
Bl eDNA FARTE RIS 70 T I B K AR RBEFI RS ) R % DNA MR EE PR 13, R A& 2L
eDNA SRAFSRME, A2 STHE PR R IR AT 4R 04 15161, f& Gl Tl /M4 eDNA SRFRVE S S R T
KITH) eDNA KEE, BIEA 0.5~1.5 L /K2 0.45 um HEEK (PES) JEMEHET eDNA & HEKHFE, WHER
R/ EKEE (<6 L) 1) eDNA EJE 7 VL 45IE B M LUGHIE %5 FE B bR 40 Fh 40§55 28Rk 47 200
071, SRYH KK BEAR AL AT i BE A b B AR DNA FIIKEE, FFE3% eDNA IR RRIS, R eDNA K
For MR AL, 3880 I T B R SRR AT, AR T A 1 5 ) A

AT W T /MR EY eDNA SEAETE, KARTRIKAE eDNA WEIIZE PR Bt A4 ] LLSe 3 22 Mnfh iAs:
H020.2L22.231 0 By, KRARFUKEE eDNA WA CERG . ANBUR . i3RI i Sk Ak R A BN A,
ARAE R R BETR I AR 25 2R 45 AR DUaCATE 76 A 0 5 20> (24 230,

AHFFEIF R T —Fh B A UK A eDNA SRAE 1%, SRR FED #EH AR (Capsule Filtration) K1
PRI E—FE R KA S SRR, A ENUCRIERMS, AR T eDNA FEH&AEBEM M REE . DT
I O XN BB A X, REGTFR T M A RUR AR 5 Wi MR B R AR VAL 028 2 R I U sk R
AT LU 7 BF 70 E BN EANGERE TR T: (1) SREERCR, B AFE & B A R 8 KR A (60
L) M N Ry ik Bl () R SREtt;  (3) BRWfa a5 2SOCE R 1 B
.,

1 5%

1.1 ISR Sk B
W58 X 4 A7 T K I F o i KV O 9T BE ( 121.025°-121.038°N,31.763°-31.785°E; 121.102°-



121.104°N,31.725°-31.769°E) , ZXIKi\EHFEE (B 1AB) o LEI IR AP BT T b A 80 R F A
AW B 25 1500 my A2 300 ma 45 /5 300 m FAG /& 1500 m PUAN KT fifr s R4 A 43 3
HRRE. FEMRE=ZNT|ERMEZE, WM 12 8060 x2 Wi, JEiF 24 N RFEA

A B

W0 K190 Hi1sw Gw - *ir
BED e (100 TR S TUN— - i R W N - |

\ ."

™ ; ERAHIREE . W ) R EUR A
: .II - ——— rwirse N i)

wav —— ’ YOS il f..l, -
EMAERE L UMANED | e -
mLt 1 m!_!w‘ LSt

Lam %1 ' EREfam DNA 1R | BREHel
- Dza AR © wrcrana)
- - i Tl @Esd || Bleed Thsueid Bl @ wcan | C
" . a & |
; ’ CrryRIeReL, Torsoreerres
——— X (PCR M (Teke 023180)
YOSI6 8l R 48 LA 2 wE

1 RKIL A MR E AT U R AR eDNA SREEIETTE (A HSEgmatiints (B)
Fig.1 Map of sampling sites of the two sampling methods (A) and Experimental procedure of the two sampling methods (B).
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Fig. 2 Comparison of fish species detection efficiency between two sampling methods. A. Comparison of fish species richness per

sample; B. Species accumulation curve.
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Tabl.2 The results of the two sampling methods were used to detect fish of primary concern.

5 e T 4 FER R AT NN U AP o
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Fig.3 Percentage of rare and endangered fish, key protected fish, and endemic fish to China detected by the two sampling methods
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