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Abstract: [ Objective] This study aimed to investigate digestive tract microstructure characteristics and dietary chara-
cteristics of Mastacembelus armatus, providing theoretical reference for artificial propagation and domestication, popula-
tion resource conservation and restoration, and appropriate utilization of wild Mastacembelus armatus. [Method]
Hematoxylin-eosin (HE) staining was used to observe the digestive tract microstructure of Mastacembelus armatus, and
DNA metabarcoding technology was utilized to analyze its dietary characteristics. [Result] The digestive tract of Masta-
cembelus armatus composed of four layers: the mucosal layer, submucosa, muscular layer, and serosal layer. The longi-
tudinal folds of the mucosal layer in the esophagus were well-developed with branches, and the surface was covered with
stratified squamous epithelium, with goblet cells interspersed among the epithelial cells. The stomach was the most ex-
panded organ of the digestive tract, with the mucosal layer protruding inward to form mucosal folds, consisting of the
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lamina propria and simple columnar epithelium, with no goblet cells observed. The intestinal villi were well-developed,
and the fold height in the foregut was significantly higher than that in the midgut and hindgut (P<0.05). A total of 409 spe-
cies belonging to 24 phyla were identified from the stomach contents using 18S rDNA metabarcoding sequencing. At phy-
Ium level, the dominant groups were Arthropoda, Annelida, and Chlorophyta. At species level, the dominant species in-
cluded Phyllomacromia nyanzana, Amynthas sp. GZ201102-03, and Macrobrachium superbum. The feeding selectivity
analysis revealed that Mastacembelus armatus exhibited a strong preference for Annelida and Arthropoda, while showing
a distinct avoidance tendency toward Chlorophyta, Bacillariophyta, and Gastrotricha, which were relatively abundant in
the aquatic environment. No fundamental shift in the major dietary components was observed across different body length
groups of Mastacembelus armatus, with Annelida and Arthropoda as the dominant groups at phylum level. [ Conclusion]
The digestive tract structure of Mastacembelus armatus exhibits typical morphological adaptations of carnivorous fish,
characterized by a lubricating esophagus-expanded stomach-absorption dominated by foregut pattern. Mastacembelus ar-
matus is a euryphagous carnivorous fish, and its feeding selection conforms to the optimal foraging theory, showing
strong active selectivity for Arthropoda and Annelida at both phylum and species levels, while exhibiting avoidance to-
ward low-trophic-level phytoplankton. With individual development, the limitations of mouth gape and energy metabo-

lism demands drive its dietary preference to shift toward arthropod groups.

Key words: Mastacembelus armatus; intestinal structure; DNA meta-barcoding technology; diet
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BEEMANTFHE TR BRI EMERES
HAIH A R GIE B L5 % VA OC (22 8 555, 2025) .
THAL RGN AR AR S B Y AR H R it (A% 0
Gl (5484 ,2023 ) , HOB S50 AR it 2546 &
FEACRRE , H 5 28R APk B3 Ok (REA
#§,2010) . MR N ORIH RGN OHE  BR
TR A SR Y HE T S D RE AR, R R
PRI B A 1 6 ) B E S AR bR, LG5 M B s £
FERKRE (LR ,2025) . — &M=, Atk
Klpil HARK G50 kIR B TRARILEY) 4B
PR SHI I R A58 2% 4 T AL DD RE R ; Rt a2
I8 E &Ik, B W OK A RS B E R Y
J (BN S, 2023) o 58 KO ik (Mastacembelus
armatus ) {4 AIE 0 GUES A REAE IF 26T B PR S0 B, AT
LRI 5 A R A R e AR . (T A
WF5E kR ] IR GR & & 6 H (Symbranchiformes )
ik B} (Mastacembelidae ) Hl| & J& ( Mastacembelus) ,
22 UL T AR A 11X R ] 45 oK sk CRf 64 55, 2024 ) o
KIBEFRMEFE T, BRI R L B2 IS
BRI, BRT, E RSN R it 5
B 7 55 2H 21955 L 2~ (Pardeshi et al., 2012; Vankara
and Chikkam,2013) FRFEHA B DA, 2016) JEK
HASEFEF FERE (Zhong et al., 2020) 7 18 345 9 (Liu
et al., 2022) FlIistf& Z2 FEPE (BREEIN S5, 2025) 55 24
Gk, T R G RHE 5 & A B 5 A )
(Carassius auratus) ( A 45 45 %5, 2009) . 3 W% %

(Siniperca chuatsi) (V55 2155, 2011) | 7 1 1) #f i
(Gymnocypris przewalskii) (#5785 , 2023 ) F1 A 3l
WA MR ( Gymnocypris potanini firmispinatus ) (275
& ,2024) i A HOE . R MERTSY O, H
NFH 7 R B AR X 52 6 (Ommastrephes bartra-
mii) ( E KA, 2024) AL BERR 8 (Gymnocypris eck-
loni) (JE58HE 5 ,2024) | BE 6 ( Hemibagrus guttatus)
(5% POKAE,2025) M ( Coilia nasus) (REH 4,
2025) YA E ST T 0. BRI E SWIE
AU RN R B i aR a5y
2, BRI N AR e TH A S S AR E Y
JESFRE AT R E DU . R, 33X Fh 7 0 0
NG R, B R EAE R BN 4, X
DIARICE 8  ERR A TR R A M5 B (/i 55
2018; BRI 45, 2022) o KA 7> T A WA HORBIAR
Wiy & Jie , AATTH s 1) FH v 3 1 PP R M 1 T )
HH ) (Barnett et al.,2010) . DNA Z B H A
I e 368 0 PP B AR KA ARG AR AS th 2 25 i
R 731, REARTZRACAI UK 1) DNA J7 1), i H A& kil 2R
s TR D S S A S
TH AR BE S S5 A% L 35 (TR, 2023 ), BETE AT
Hi I e 2 Yy B L (AR SR D AS L Aok P AR R
VB 178 R F A 455 T B TR, L A i T
IR R B A5 M E A DR  BF R 028 (Xue et al.,
2021) , {H H BT AES TR SSR AR VTAKISIT  od 3
e 58 B N2 53 B 1 R kR R 0 T (B OK AR
1999 ; LA B 4, 2022) , Xof Rl Bk 19 £ 1 A7 R =2 L
D [0 AR ke 1) SR ] AL ] A AIAI YT = 4 B 178 Rl ek
S g 42, WA HH A 1 5 A T F H DNA 2
ZRICAE AR I HA W Al S B e B, AR
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218.53+53.78 mm, FEACRAR 5 37 BN i (A A o
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(B41) .251~300 mm(C 41) .>301 mm(D4l)., A4
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1.3 DNAREL.PCR#1E% 18S rDNA HiEEMNF

Z: I8 OMEGA 151 & i B, 43 91l B BSOK o 55k 1
W) FOoKFEZE BE N 2H DNA B Rk B & Wy e ik
Ko, AL 3 A8 S PIR A R — A, 3
R KRB SWEAEIREER

AT 120 B SRS FEA B T RS i, R
‘i 47 Barcode 1 18S V4 X 4 53 1 51 ¥ (F: 5-GGCA
AGTCTGGTGCCAG-3'; R: 5~ACGGTATCTRATCR
TCTTTCG-3) X% 5 & #) XK FE DNA 47 PCR 4
I 2% B AR BE I b 5 ) 5 7 1, 48 AxyPrep
DNA Gel Extraction Kit i3] & [ 2 Bl A4 AR (bt
MDA BRA 7 J #4724k, FH Qubit®3.0 #HATE = . K
WA )5 , {81 NEB Next® Ultra™ DNA Library Prep
Kit ;7] £ H 8 DNA SCHE . fJi i MGISEQ-99 il
FeoF- 6 (LR A IR AT FR S 7)) 75 PE300 B
T SCEESEAT 18S rDNA Ryl ST

1.4 EiRAME

{ifi Fil Trimmomatic Fl Perl JiI 7= #:47 4%, %
DADA2 FE U A GRS FE e . 725 IR
XT3 B il G A U8 2 5, 38 3 uclust 559 (hitp:/
www.drive5.com/usearch/manual/uclust_algo.html) L)
80% 11 & 15 i B {H AT 04T NT B8 P2 454 7 51 1 &
4k FHIES T, R RDP Classifie H X NCBI 4L
P TEREAA /KBRS B o Rk 42 2 D
4R ] Iviev e £ ME 48 20 (E) #4720 #7313 A 50
LU

E=(rp)/(rip,)

AP, TSR RN AR RS S b
FAXS F2E, p, iz B WK IR T B AR = B
EWBUEIE R [-1,1], 25 E=-1 0, FRBIRAEHO i 7]
R R A A AT 5 2 E=1 B, 32 W Rl o
i IR AT T3l e 2 E I T O, R W]
AR 1 1S BRI R BEALER B (RAE55,2022) .
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Table 1 Sampling information of stomach contents and water samples of Mastacembelus armatus

168.824+36.98
111.19+17.24

371.50+26.58
332.21£20.80

251 FEA G5 FEAK EH IR (g) SFHEAK (mm)
Group Sample code Sample count Average body mass Average body length
A Al 3 21.24+2.03 190.31+£5.41
A2 3 22.12+2.52 191.24+4.58
A3 3 19.83+£2.23 189.56+3.99
B B1 3 33.63+3.33 228.24+5.11
B2 3 30.37+2.63 219.05+10.81
B3 3 30.24+6.13 216.60+15.26
C Cl 3 51.42+7.00 264.64+10.80
C2 3 47.43+2.88 259.60+6.10
C3 3 49.85+2.71 263.08+2.92
D D1 3 123.17£29.15 346.03+£17.23
3
3
1
1
1
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FEIEZ BT 2 USSR Z 5 BERR 2 N BEG )
(R Y SN E R D e 1 1L -0 =) - R o A 4 ]
AR AN ; FHRE T 2 b B AA 2 4k 4120, 5 HUZ A
s RANERKIEZ . E (B 1-B) : 5 N iE A i
RER MRS, R EA ZIEZ FhE R 2 UZ A
JE 22 4 J2 25 0 5 8 B8 U2 1) PN s % A T i 8 PR 40
F [ A A B 2 AR R A R, R DUAR Al . B
(EI1-C~E 1-E IR 2) : 7[RI B ARZ BhIBET )2
WUZ RIS AR Z 4 225 4R ; Bh 2 BA F R AE
RSy IRk S 70 O W ) | IR S e ] oy i
i 4 8 v 2 v T B R B (P<0.05, R I 5 il
1 T B RS R O RE 4 v B 2 SR B 3 (P>0.05) 5 2
P )2 s s gk 1 23 NUZ R FE it 205 W &2
Fres ks, i AE U2 R B R Fhi .
2.2 KIRERMMEYBEARSTER

2% 18S rDNA {538 il ¥ 3 1y K AR AEA, B4

FEA- 13545 60812 454 3507 91, A 3T 51 -3+
422 bp. KIS, I 306 MR, SRIE T 234>
1o TEI17328KF L (18 2) , 28 3171 (Chlorophyta,
40.34%) i g XL E 5 17193 K b i HE>1.00% 1Y
AR BAR S 1] (Mollusca, 1.97%) .57 i 8h
¥ 1] (Arthropoda, 1.81%) . #5531 # ['] (Annelida,
1.73%) & 1131411 (Rotifera, 1.41%) JE Esh#1]
(Gastrotricha, 1.29%) . £f- & H1[] (Ciliophora, 1.25%)
47 & ] (Chytridiomycota, 1.03%) . 7EFR 4328 7K -
I (K 3), Hafniomonas reticulata (30.09%) 5 #& &
FAR Y, Hk b B R B2 (Cryptomonas marssonii,
20.22%) ; FHZIKF L i He>1.00% BRI Goniomo-
nas sp. HFCC157(5.13%) , Uroglena sp. CCMP 2768
(3.40%) . Cryptomonas curvata (2.18%) . ff i 3
(Mallomonas elevata, 2.11%) . Sinomytilus harmandi
(1.88%) .Rhodomonas sp. NIES-2332(1.26% ) il Amy-
nthas sp. GZ201103-01(1.02%) .,

200 um "
oz H

Bl KRESGHLBEHSAHERBLER
Fig. 1 HE staining results of digestive tract tissue of Mastacembelus armatus
A.B.C.D ESFEitiy) 8 Hils S HE e G R 5 S K LM UL CM: FRIL; SME: BB R 2 s M B s TP [ i 5
MF : Zh RS 40 ; SSE : &2 2 i 1 L4 s SCE - B HIR 11 5TV 506 s GC ARIR NG
A, B, C, D, and E were HE-stained sections of esophageal transverse section, stomach, foregut, midgut, and hindgut tissues respectively;
S: Serosa; LM: Longitudinal muscle; CM: Circular muscle; SM: Submucosa; M: Mucosal layer; TP: Lamina propria; MF: Mucosal fold;
SSE: Stratified squamous epithelium; SCE: Simple columnar epithelium; IV: Intestinal villus; GC: Goblet cell

R2 KRIEHAZEIEE (um)

Table 2 Intestinal indexes of Mastacembelus armatus (pum)

W7 $5 % Intestinal index Hij % Foregut Hifi Midgut J5 % Hindgut
444 7 Fold height 768.46+45.48a 527.64+18.86b 515.11427.95b
448 F5 B Fold width 114.87+26.07 87.67+14.72 79.67+12.15

WUZJEJE Muscle layer thickness 119.70+15.92b 202.91+7.80a 214.50+14.50a

[T EUE G AN /NG P iR 22 53 .35 (P<0.05)

Different lowercase letters in the same row indicated significant difference (P<0.05)
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2.3.1 RREKEF SMAr RS ER KM 125
BRI, BT E4R 15 60146 2547
WOTH A 807 57 24K 5k 428 bp, & T 24 4>
11, 23409 MW Fh . FET232R0KF B (& 4) , Kl
Wb e RIS Y] (47.66%)
HUSEIR T S 171(25.74% ) FIEREE 1T (10.62%) ,
flb i FEBE I 1.00% BT IR 7 B HUTT(5.63%) HR
5% 1] (Chordata, 2.60%) Fl % H 5h#) '] (1.01%) .
TEFI 325K B (L S) |, L5 Fh AL 48 Phyllomacro-
mia nyanzana(24.86%) .Amynthas sp. GZ201102-03
(16.85%) . 41l # {3 ¥F (Macrobrachium superbum,

11.68%) . Amynthas sp. GZ201103-01(8.81%) . &1k #r
AKHFR (Neocaridina denticulata,6.09% ) . Afronurus levis
(4.50%) | Metafolliculina producta (4.36%) . Hafnio-
monas reticulata(2.73%) . 2 R B3 (1.45%) Fl Acu-
todesmus sp. AJ6(1.21%) .

2.3.2 KA EZREHEBRSIER JRIEH]
BEYh e YRR, FEHRP R R
WM g g WG MRS Fe BRI 29l
o B 94 - EALIE TR BN IS (Macrobrachium) K
W& (Neocaridina) , B WX T BHALFE I8 )E (Epheme-
ra) . Phyllomacromia . % & ' J& (Labiobaetis ) . W 1F
% J& (Afronurus) | 8 & ¥ J& (Davidius) . 801 1 )&
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EEe HwYw e B2R DY £H
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B2 KIMERRMEMEEE IS EKT LENEE

Fig. 2 Relative abundance of biological communities at phylum level in aquatic environment
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Fig. 3 Relative abundance of biological communities at species level in aquatic environment
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(Cheumatopsyche) M1 JE i J& (Sympycnus ) , 55 5§ 4,
W E FEALFEELE (Cyprinus) & (Hypophthalmich-
thys) B8 )& (Channa) % AEfaJ& (Oreochromis) | T fii
4 J& (Hyporhamphus) FIHiFLEF 15 4 )& (Ctenotrypau-
chen) , X5 N T2 B AL H5 WL (Corbicula) FIH i J&
(Limnoperna) , 88590 F LA F5 4 WS (Rotaria) , &
U F AL Z B4 S (Polyarthra) & R 1R
(Keratella) F15 %6 W& (Pompholyx) , #5375 44 - %L
ALHEE 5 151 & (Amynthas ) o

2.4 KRFHIBERIEFUESTER

KRR 13 FKF b i e Bk A 46

MR AFR . KBTS P11 (E=0.93) A5
Y T(E=0.87) IR Y11 (E£=0.95) R I R
() i Bk 5 Xk 438 1] (E=-0.58) i 3 ] (Bacillario-
phyta, E=-0.69) #1JE E 5[] (E=-0.83) W B H1 B
A PR AT )

FBAERN K AR e B B g 2R
W s iR o KAk XT Phyllomacromia nyanzana
(E=0.97) .Amynthas sp. GZ201102-03(E=0.92) 4%
THUF(E=0.87) .Amynthas sp. GZ201103-01(E=0.79) .
Z V7K IR (E=0.99) Fll Afronurus levis(E=0.96)$4)3%
B B 5 B9 R 4 5 1 X Hafniomonas reticulata

50.00 7
é 45.00 A
< 40.00 -
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5 3500 1
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= 25.00
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e ogaHyr £ W Ex QR 5 2
Bk 2 X = =2 X KL E
N
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B4 XRHBEIWEIDEKELRENFEE
Fig. 4 Relative abundance of stomach contents of Mastacembelus armatus at phylum level
:I Phyllomacromia nyanzana :| Amynthas sp. GZ201102-03
[ 40 Macrobrachium superbum [ 1 amynthas sp. GZ201103-01
[ 20580 KEF Neocaridina denticulata [ Afronurus levis
[ Metafolliculina producta [ Hafniomonas reticulata
[ ] 5%k Cryptomonas marssonii [ Acutodesmus sp. AJ6
[ ] Hifth Others
100.00
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= 80.00
=
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= 40.007
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0.00 T T T T
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B 5 KRIEESWETD XK EHENFEE

Fig. 5 Relative abundance of stomach contents of Mastacembelus armatus at species level
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Table 3 Main feed composition of stomach contents of Mastacembelus armatus

2 Class | Family J& Genus
¢ HH 44 Malacostraca KRR Palaemonidae TBYFE Macrobrachium
RLFEIFRL Atyidae Wi AKAFJE Neocaridina
A4 Insecta iR} Ephemeridae W W5 % Ephemera
KR Macromiidae Phyllomacromia
U5 7Rl Baetidae RIGIFIE Labiobaetis
Jai I B} Heptageniidae WARSEJ& Afronurus
FWER} Gomphidae HHEWE)E Davidius
2011 F} Hydropsychidae LU JE Cheumatopsyche
£ /2 0T-F] Dolichopodidae K& Sympycnus
iRfg 24 Actinopterygii R} Cyprinidae HE2JE Cyprinus
% )& Hypophthalmichthys
fi#%} Channidae f#)& Channa
ZEHFL Cichlidae F:fa )& Oreochromis
i Hemiramphidae Tt )E Hyporhamphus
WRFE 408} Gobiidae FifLEFpE £ )& Ctenotrypauchen
W5EEH Bivalvia WAL Corbiculidae W& Corbicula
AR Mytilidae IR & Limnoperna
157544 Bdelloidea JiE4 R+ Philodinidae ¥ W& Rotaria
48 UM Rotifera PeEFE HUFl Synchaetidae L4 W& Polyarthra
¥ FE 46 Bl Brachionidae & St 1R Keratella
F4EF} Trichoceridae SRS HUE Pompholyx
749 Clitellata [ 45]F} Megascolecidae T 5 W58 Amynthas

R4 KRIBE S EKFE EHBRIEZRSE

Table 4 Feeding selectivity of Mastacembelus armatus at phy-

lum level
I AEXTHEE (%) E
Phylum Relative abundance

HE KA

Stomach content Water sample

W1 ] Arthropoda 47.66 1.81 0.93
WA ] Annelida 25.74 1.73 0.87
443851 ] Chlorophyta 10.62 40.34 -0.58
2 M ] Ciliophora 5.63 125 0.64
#2351 Chordata 2.60 0.07 0.95
U EYI] Rotifera 1.02 1.41 -0.16
24 JE ] Cercozoa 0.68 0.13
Ascomycota 0.35 0.02
Mucoromycota 0.32 0.19
BAKZNT ] Mollusca 0.29 1.97 -0.74
T 3¥1"] Apicomplexa 0.25 <0.01
FE# (] Bacillariophyta 0.18 0.97 -0.69
Chytridiomycota 0.13 1.03 -0.78
Evosea 0.13 0.02
JE2E¥I] Gastrotricha 0.12 1.29 -0.83
BEIEAEY)I ] Streptophyta 0.07 0.08
Tubulinea 0.04 <0.01
Endomyxa 0.04 0.10
Porifera 0.02 0.05
fHF1#1"] Basidiomycota 0.02 0.02
2k 131 ] Nematoda 0.01 0.07
Zoopagomycota 0.01 <0.01
Rhodophyta 0.01 <0.01
FlfIBh#1] Cnidaria 0.01 0.04

(E=-0.83) . bR (E=-0.87) \Acutodesmus sp. AJ6
(E=-0.89) 1l Goniomonas sp. HFCC157 (E=-0.84) %
B EA W A0 i

2.5 AEERKXRSERETHSITER

FETT oK B (EL6) , AL LAY sh 4]
(53.55%) TR Bh 1] (14.89% ) Rkl ] (11.69% )
N BATI RS T(30.41%) L)35E01(23.95%)
FERATS1](16.32%) 9 5 C L LA B sh 1]
(72.95%) FIFR4T 81411 (11.16% ) 4 3 5 D 4L LU i
P (72.41%) RSP (21.95%) MLk He 1]
(1.49%) 0.

TEFP 3 2K B (K 7) , A 41 LL Amynthas sp.
GZ201102-03 (47.61%) . Afronurus levis (8.93%) Fl
Amynthas sp. GZ201103-01 (5.88%) & F ; B 41 LA
Phyllomacromia nyanzana (17.18%) . Amynthas sp.
GZ201102-03 (14.25%) #1 Metafolliculina producta
(12.64%) k& 5 C 2H VL4 5 TH 1 (27.08% )  Phyllo-
macromia nyanzana(23.05% ) F1Z2 4 H KR (20.89% )
A F 3 D 4 VA Phyllomacromia nyanzana (57.39%) .
Amynthas sp. GZ201103-01 (20.49%) 1 41 E ¥7 ¥
(13.97%) 0 .

3 itig
3.1 KRS E S S A

ISHIH B 25 H 5 B PR U OG , Rk
01208 D PE = R Sh PR DR S A A7 5 R
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THALTT R R AL BB I DIRE e % B R &
ik s oAk I LTI W ICRE O 5% 1R A MR RRAE
(EZHkA,2025) . AWFFEHE QL@ R s, KRl
B LB HA S B2 BN 2 U2 3R
45 H I RE S TE M , BA W W R0 s
EE R A S AR AN AR = B R L SRR 24T
GHMAREHARNEAELSW, 5K 0 86
(Micropterus salmoides) (#X M ~% 25 , 2018 ) Fil B i
(XERK S, 2019) 45 A B PR R A BIF T 45 R — 20, i
— G EPUE T RIS P AR AN . B AR A
(2022 ) XF ZR VT AR VTR S8 K bk Ak aE 4549 5 &bk
A FT 45 5 W, ORI T AL T 38 5 1 4124 25
A o L PR P P 3 O P T A G R AR SR 5 2
FHFT

A Bt A AL IE i e B, A5

RS KRHETSEKFE EHBERIERES

Table 5 Feeding selectivity of Mastacembelus armatus at spe-

cies level
i WFE %) E
Species Relative abundance
HEY  KE
Stomach ~ Water
content sample
Phyllomacromia nyanzana 24.86 0.36 0.97
Amynthas sp. GZ201102-03 16.85 0.71 0.92
MEARYF Macrobrachium superbum 11.68 0.83 0.87
Amynthas sp. GZ201103-01 8.81 1.02 0.79
25 KR Neocaridina denticulata 6.09 0.02 0.99
Afronurus levis 4.50 0.10 0.96
Metafolliculina producta 437 <0.01
Hafniomonas reticulata 2.73 30.09 -0.83
R[5 Cryptomonas marssonii 1.45 2022 -0.87
Acutodesmus sp. AJ6 1.21 20.38 -0.89
W R Scenedesmus armatus 0.88 0.34
Folliculina sp. 0.88 <0.01
Ctenotrypauchen chinensis 0.77 <0.01
¥:%2 10 Rotaria rotatoria 0.68 0.13
Desmodesmus sp. XFLZ928.6 0.56 0.05
JeZ B HE£a Oreochromis niloticus 0.50 0.02
Goniomonas sp. HFCC157 0.45 5.13 -0.84
Neocercomonas sp. 0.43 0.02
[B] T Hyporhamphus intermedius 0.40 0.02
VIR Hyporhamphus sajori 0.40 0.02
Monoraphidium sp. HSJA2 0.37 0.43
Desmodesmus sp. GM4j 0.37 <0.01
Uroglena sp. CCMP2768 0.36 3.40 -0.81
Desmodesmus sp. GM4i 0.30 0.03
Desmodesmus abundans 0.29 0.40
Sinomytilus harmandi 0.28 1.88
Mortierella sp. MS-6 0.25 <0.01
Neochloris aquatica 0.23 0.40
568 Channa argus 0.21 <0.01
Coelastrella sp. 0.21 0.50

FEAE L 42 52 ) 40 2GR ) i A o (B [ 24
2025), AWFFEEE R R, KA E B R Z N EEL
AR AR HA 4y 3, R w2 E - e, bR
(A ARAR AN . 3k BN ) 8 48 T B ) R/ N s
ook BRI AR AN A 1], LAIE PC ) S OC IH g %
T ATE D HE 2P s R A0 B 0 WA R B VR T A B
TH PN RETE BT T D BRI 5 R R Y R R R
73, B HUAR  , — 35 DI R S SR B AR RS 0 4 v
RO . X AR5 [ U AR MRS ) R B ) 2=
fit; (Silurus lanzhouensis ) Fil (Silurus asotus ) 155 A0
L(BICREE,2017) it —2UESE T i85 7E R B
IR T g b B PR R S (R 7K I 4, 2020) .
e B S THA R OGB4
TSR R, KB ) B 2 T A b 5 K
g3, FLRRRRZ 0] P s S A T 280 P8 48, 51 FBE
FRZ AR bR R B, R DL AR R A0, B A B A
(2022) W58 K 3R, FOFIBKEAT V BURS R B A, ABFFY
AMUIGAE T 3 —$¢AE , Fik—25 e BRI BB 38 1Y
52 V- b R A B R A S R AR B R, HARAR
Y 5E AT R, SR 20 215 2 A0 SR A T e AT
TR A AL 1) 905 A TR MSOHS 2o 1 DG BB A, I 1 45
LSS I REE ALY INTEICGIR . JRORIBHK IS Y B 14
RERS D E P T B WA 1, 38 N R B MR A 2 R

100.00 -
I u BT Arthropoda
m 23] ] Chlorophyta
WKW Chordata
m 22 £ "] Cercozoa
80.00 - B ER[ ] Mucoromycota
IS4 T Annelida
3 £ H[] Ciliophora
E m B Rotifera
E 4R ] Ascomycota
5 60004 BARAKZIY ] Mollusca
= m HAlb Others
2
=
i 40.00
#
®
z
20.00
0.00 -

A B C D
2851 Group
El6 XREHBSWEITHEKELEFERKARYFED
BxEE
Fig. 6 Relative abundance of feed types at phylum level
among different body length groups of Mastacembelus armatus



64 EHKE: KRN L M AR A AT <1705 -

100.00 7y ey 3.2 KIS EPERBR KBS
L i vt MR85 £ )AL AT RIS T £ it
= | | B i doeie PRI PR, L A I AT 409 F,
e [ L E— SR 24451 T YT RIER Y S DR
80001 — Ej:;::z: ;E zzgiizg? M8 B X5 . 5 s W 1) Y Phyllomacromia
. i | [ o e nyanzana Jg 3R, FCOOR IR S 1R 9 Amyn-
3 ml " o thas sp. GZ201102-03, BRI 5 , KRBT HE £ >
2 sooodld [T ] Evtteomen TG LR B TR B ] A A
ié L o (Mystus tengara) (Mitu and Alam, 2016 ) 13 fi# ( 52
E = PR 2025) 58 P EPE (KA. #EK 7 (1999) |
s el L A (2022) BF5E 5 B SHHTPE AL KRB 19
- — 6k S SRR L O A PRSI EE T AR
2 — ik A B P A R S L AR BT 2 5 5 2 M
B IR , A B 45 5 5 T A58 4 (2022) %R LA 441
200040 ||| R IR TS % S5 S, A 1 B s K
B B B ET 2R, PRI T AT R B

TR AT (AT .

0.00 I 1555 B PR BER BT R R AR
Yol 25 A A% R K2 B o R R A R K
B mmEanans e nkaanmy ST TS RN L AT
it = S5 DNA %2 4 i R IE— 240 T ik e

Fig. 7 Relative abundance of feed types at species level
among different body length groups of Mastacembelus armatus

KB 2 M R B SRS i B R S H R O
it , SIS PR TR B 1 BRI A AR BT
HESEEESYMA SV L H A RE L0
TN .

B AR B AL IR i A2 0 3 BT, R B %
SEFRIE FHIRE A v B o B AL R B 25 S5 T A
R WL E TR DIMI oG . ARBFFE 45 R R,
R84 v P L T I S A b, HAE
JUT- TR A I IR G A BRI ARY A I A
TR $44 58 gy T B 1 J5ORIBE A IR R BT AR
W SCRE 7, B 7 A T R e R Bk 16540 25 W i
() EZEEBA, 5K AT GROD % 45, 2018) FIBE fil
(XIS Ak A, 2019) 45 A B 1 2R I i 98 45 SR — 3.
BEAk , S AH b, ORI R s B 6 AR e
FRRAG, I FLTE AL B R e 55 s U2 S
L7 EN L 7 E SN =y <k NG b RS T =1 7110} N7~ =854 )
ERTHNG . a2 0 2R R i i s se et
Bz, Ja U R IS Re R R i iE i shRe 1) .
TR A T AL 0 1 3 o N (e s R A, 5
[f1] 5% %5 (2005) i TR £ 1 #2218 2 i A0 F 9 &%
FHAF o

/AN N e I < o O o iU B ST EY= e M <
KA TREE B 11515 G A 1 oKk & B 28
R W IORI RO /N Sl ) R B o i 1
BRE, P AE 7 B R i . TERh 26
Kb, AW SR % 58 Phyllomacromia nyanzana .
Amynthas sp. GZ201102-03 Fl Amynthas sp. GZ201103-
01 SEALHEYF , U RIS 1A 40 & 1))
Yimh A i, WIEA 1 i A IR 1 R sl oh )
T3 — LRI, R A ST I B £ ) B
AL TAHRUKSE . B (1999 WFFE &3, TTT7K K
DRI Az B SR R A0 R (F A 5 1L 50.95% ) 5
AR A (2022) BIFFEFRIT , ZR VL FIAR VLK 33 A ol sk
USRI Sy 246 %0 O 4 PR (IR1% 3K 97.75% ) o T ASF
FEAE RN, KRS L R gh 11 5 38 sh i 11
BHFE, XA 22 IR A BT Ay ez T
B OR A [7) 2K Sl PERH 8 30 A1 10 3 IO PR e 4, AR B T
A P ) b sl AT S UL ERIE T A0 XA B R
BRI B e B A (524, 20105 5K %55, 2014) o
3.3 KRMAIERIEENE

RN IESE, BB T H A B R E SR
o SRR TR (W] 52 2040 5 PR 85 rh R AE )
TP S B i B AR IBOHE By A8 B 1Y) 52 i) (5K 27 {5
2010; 5K 5 ,2014) . ABFFEEE A R, KB Y
SR ]y X, ELORISRCE S sk s 5
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AR ST ME KA R KA
2, HBER K oA B S BAm B, U A ORI 5y
BB ERPEZ B YR AT A R AR [
W8 (Acanthopagrus butcheri) Fl B it ( 5% PROK 4,
2025) G RIFEIE R T 0 287 T B rh s
Dy RAGVER ) o AL, Btk 10 £ 2 3 S 5 L ) 5
TR TE . ORIBKAYER e BV T s AR s TR
RO R £, T R 2R B A e PRk
HX R R sh T T R 13RI
PSR Y P 4, SR LER R B R R RER A,
B2 THRAE A, 757G B 000 & BRI X T RE IR
EnS DO CAT TR € oo 1 ey N Ol WS- L v o o
B AR 2 A 474l & Phyllomacromia nyan-
zana . Amynthas sp. GZ201102-03  Z4NEH KR 12205 #r
KA A, HXT KA AR =F B = 1 Hafniomo-
nas reticulata 75 23 55 55 PR e 28 0 R 30 i )
() aE B ], i — 20 B[R T A i R B A .
3.4 AREMERKXRISEWAERRAIZTH

bifi 5 1 R K AR AL, R R Bt T BE R A
MR B R AR WA BRI EYR AR T
A H B A K B (A, 20105 2R 45,
2011) o ASHIFFE X Ik 4 AR 2 & PR AR A 18 43
Bras R o, FO kA AR 2 F 2R B R 2Rk R R
MRAMESE AR AR 1153 2K AR sh i 1T A5 ik
SR R R AL O SR S B A AR 22
S, HAEPFEE (2024) % T BB S VEREMA L B AR
KB IR A AL . DAY E R,
A FEDIFNLEE B BAFELUR
Ju HRRANT H 2 & CHLMRRSE N DA
ML e 5o 3, 3R WA AR A SR ofl ok o fo ) 1
PEPREL BRI . 36 s i 22 S 1) i D) 32 284 37
T E G, A RN e AR B AR G
K 2% 22 — (Lucifora et al., 2000) , 5 /My E 2425 R
A B PR A A R AR AR | DT 422 52 e L4
B 5L HR O T e W IR A Y
T e, AN [ LA B A AR AT RE R S TR Y A S HE
(Schoener, 1974 ) , 1M 52 M) HAR B 26 4% 5 i, ]
AE 55 B 1) B S B A G AR BRI 2T
TSR I E SRR R A B A KRBT A oK o

4 #ie

DR T 55K T A T 46 A S B R T T o — R
R — il i 32 W e g S 7R A £ P 0 IR 280 I
fik o AR T3 R ka2 R R e

AT R IS, 7RI ARR 2 2 K L X35 e sh Al
PR S AT i ) B PR XHIUE SR B Y
FRUFBE ISR B R i . BT, 1 ARBR
5 iR AU SR K B A e i e 16 4 i B W 2 A
% o
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