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Characteristics of Filter Feeding Organs and Digestive Tissues, and
Feeding Strategies of Hypophthalmichthys molitrix
and Aristichys nobilis

WANG Jing, LEI Chunyun, LIANG Xiang, XUE Shaowei,
XIONG Yan, WANG Wenyu, ZHANG Jianbin

(Yunnan Fishery Research Institute, Kunming 650051, China)

Abstract: [ Purpose] To study the characteristic differences of plankton uptake, self-feeding or-
gans and digestive tissues between Hypophthalmichthys molitrix and Aristichys nobilis, and to analys-
is the correlation between different bait selection and feeding organs structure and digestive tissues of
H. molitrix and A. nobilis. [ Methods ] H. molitrix and A. nobilis of Yunlong Reservoir were collec-
ted and the gill rakers were extracted for morphological observation and measurable data analysis.
Tissue sections of H. molitrix and A. nobilis foregut were prepared to analyze the tissue differences.
The intestinal contents of H. molitrix and A. nobilis were extracted to analyze the bait composition.
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[ Results | The gill rakers of H. molitrix were longer than the gill filaments, gill rakers connected to
each other, fusion and long, like a comb, the gill membrane was covered on the outside of the gill
raker, forming a sieve plate, the inside of the gill had a spongy gill silk mesh, the whole gill rakers
liked spongy. The gill rakers of A. nobilis were dense without the gill filament mesh, the gill rakers
were slightly shorter than the gill filament, and each gill arch had two rows of symmetrical gill rakers.
Both the foregut tissues of H. molitrix and A. nobilis were composed of mucosal layer, submucosal
layer, muscle layer and serosa layer. The muscle layer of H. molitrix was thicker than the muscle lay-
er of A. nobilis. A total of seven zooplankton species were found in the intestinal contents of H. mo-
litrix and A. nobilis, with an overlap rate of 57.14%, and A. nobilis fed more on zooplankton than H.
molitrix. There were 44 species of phytoplankton in the intestinal contents of H. molitrix and A. nobil-
is, 38 species were ingested by H. molitrix and 31 species were ingested by A. nobilis. 25 species of
phytoplankton were both ingested by H. molitrix and A. nobilis, with an overlap rate of 56.82%. H.
molitrix and A. nobilis fed on both zooplankton and phytoplankton, H. molitrix mainly fed on phyto-
plankton, and 4. nobilis mainly fed on zooplankton. [ Conclusion] The structure of filter-feeding
organs and digestive tissue plays an important role in determining the feeding strategy of H. molitrix
and A. nobilis.

Keywords: Hypophthalmichthys molitrix; Aristichys nobilis; gill raker; intestinum; feeding strategy
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2.1 HEAREYEEN

102 J2 i () AR JE LA 31.00~61.10 cm,
¥742.10 cm; RFTETERR 530.00~4 270.00 g, F
1 1466.86 g; TN 2~5 4F; 615 Z 6l
Ko K B B B A RIS R IS K (R D, B
Al 2 5 03 (P<0.05). 47 ORI IE A
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h A~5 AF i 2 AT R Sy A 1 R B AR Y
K IC W E ARl (P>0.05); R [7] 3 it 25 45 0 110
HRKmRR, HAME2E 5 B3 (P<0.05) (£ 1),
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B HE AN ZE R B, JOER 22, BEARY AT AR
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R IE A T2 60 5 A N SIS 2 1], SRR
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Tab. 1 Biological data of Hypophthalmichthys molitrix and Aristichys nobilis samples

58 5 28 WAL R S fi 1 B B /mm

S [F) B /pm

%ﬁ fife it the maximum distance from the gill arch to the end of gill raker gill rakers spacing
species aee number Ji [ range ¥J{ mean Jii [ range ¥J{H mean
2 7 12.20~16.24 14.25 — —
i 3 72 13.63~19.32 16.99 — —
H. molitrix 4 13 14.89~24.89 19.51 — —
5 10 19.93~27.84 21.98 — —
ik 4 44 14.99~22.79 18.40 27.03~38.46 33.64
A. nobilis 5 3 18.33~23.79 20.49 34.48~45.45 38.99

TE: a) BESMUEIIT; b) SEAMISLR; o) SESMNERRT; d) SEAMIER.

Note: a) outside of gill raker of H. molitrix; b) inside of gill raker of H. molitrix; c) outside of gill raker of 4. nobilis; d) inside of gill raker of 4. nobilis.

E1 8 $EEIELEH
Fig. 1  Gill raker structure of Hypophthalmichthys molitrix and Aristichys nobilis
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Tab. 2 Zooplankton composition of intestinal contents of H. molitrix and A. nobilis

e RILIEIR Bk E ke fuglit)E BRR)E LR YE SRS
fish Bosmina Cyclops Pompholyx Anuraeopsis Brachionus Keratella Trichocerca
i
ot L 1 881.00 154.00 22.00 968.00 — 14 714.33 231.00
H. molitrix
£
e 63 006.67 1 550.00 — — 200.00 41025.33 1362.67
A. nobilis

WEAEYIA S B, A 4JRRINBEEE . siRe, &
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10.0 1% . 2.8 1% F1 5.8 1%, “F¥ R 12945, 7]
U, S Ui S0 0 ) e R Tl
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IR N £
2.4 AR SN
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WL, ANZ AL, S R — 2 i a5 45 41 21
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Tab. 3 Phytoplankton species of H. molitrix and A. nobilis

mFE MR HEEEE BEFEE FEE R ZIGERE  WERE  RRERE VR REE R
fish Cyclotella ~ Melosira  Asterionella  Fragilaria Synedra Nitzschia ~ Cymbella  Gomphonema Navicula ~ Achnanthes  Eunotia

o .. 1841.01 23.76 — 2.10 5.06 6.18 0.44 — 1.54 0.22 0.88
H. molitrix
i

. 103.51 1577.87 108.50 267.87 423.83 2.73 0.33 0.14 0.14 — —
A. nobilis
fia % SlRER  A4gRE DWAER BRER UAERE PR 2R HEEEE MEkEEE  REEE  SEERE
fish Schroederia Ankistrodesmus Closteriopsis Kirchneriella — Tetraedron Franceia  Golenkinia Micractinium Dictyosphaerium Qocystis ~ Pediastrum
fi

o 0.59 1.61 0.66 147 19.95 0.22 0.59 1.03 55.98 15.89 15.72
H. molitrix
i

. 4.98 — — 7.07 0.14 0.33 — 13.33 80.49 —
A. nobilis
B TREE R TR 28R KR THEE O MR SRR HHER MESERE RERER
fish Coelastrum  Scenedesmus — Westella Ulothrix ~ Chlamydomonas — Eudorina Gonium Pandorina Closterium  Staurastrum — Mougeotia
B o 8.28 9.56 — 1.80 8.63 34.93 — 39.70 0.46 1.83 13.57
H. molitrix
4

. 247 727 4.34 1.87 2.87 341 1.07 12.46 — — 74.00
A. nobilis
ES IR akEE FRERE HIERE AREE weegm  UeERE hfiEEE RITER iR RERE
fish Dinobryon  Chroococcus Merismopedia Microcystis ~ Anabaena  Aphanizomenon Oscillatoria Pseudoanabaena ~ Gymnodinium — Euglena  Trachelomonas
fife
* o 0.44 — 3.89 67.59 — 491 30.97 23.21 10.32 2.64 1.59
H. molitrix
i

. 11333 40.00 — 274.26 13.25 — 222.51 1.40 1.40 — —
A. nobilis
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Note: a) intestine of H. molitrix; b) intestine of H. molitrix: 1. beaker cells; c) intestine of A. nobilis: 2. mucous layer; 3. submucosa; 4. muscle layer;
5. serosa layer; d) intestine of 4. nobilis.
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Fig. 2 Localized histological sections of the foregut of H. molitrix and A. nobilis
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