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Analysis of Food Habits of Spinibarbus denticulatus in Its Life History
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Abstract The present paper deals with the feeding habits of a rare and commercial fish — Down-spine Carp
Spinibarbus denticulatus distributed in the Longjiang River a section of the Liujiang River belonging to the mid and
upper reaches of the Xijiang River in Guangxi Autonomous Region from Mar. 2004 to Feb. 2005. In its history of life
the larvae fed mainly on algae i.e. diatoms protozoa i.e. Arcella Diffugia  rotifer and copepoda. Algae and
rotifer were found to be the most important food item in the gut contents. Besides these the juvenile fed also on
filamentous green algae i.e. Cladophora Spirogyra  oligochaetes i.e. Tubifex Limodrilus  aquatic insect larva
i.e. Chironomidae and detritus. Early young fish was inclined to be ommivorous as a small amount of larger
phytobenthos i.e. Chara Nitella and aquatic plants 1i.e. Ceratophyitum demersum  Hydrilla varticillata
Potamogeton malainus ~ were also added to food components in the gut compared with a diet of the juvenile. The

adolescent fish tended to be more herbivorous due to an increase in an amount of aquatic plants. Adult fish was
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factually herbivorous whose food items in its gut were mostly constituted by such aquatic plants as C. demersum
Myriophyllum spicatum  Najas major P . malainus P . crispus and Vallisneria spiralis . Food fullness of grade 2.0
t05.0 was sustained in the guts of juvenile early young fish and adolescent fish throughout one year. Seasonal
variation of average food fullness in adult fish was distinctively observed with a minimum of grade 0.3 in Jan. and a
maximum of grade 5.0 in Oct. Variation in annual fullness with season did not markedly present itself in juvenile and
early young fish which average condition factor ACF ranged from 2.201 to 2.406 in one year. In adolescent fish
fullness started gradually to increase from Sep. to Dec. with condition factor ranged from 2.451 to 2.852 and
decrease gradually from next January to Apr. with ACF ranged from 2.693 — 2.306 and remained roughly the same
with 2.337 - 2.365 ACF from May to Aug. In adult fish fullness with 1.775 — 2.894 ACF varied obviously with
season from July to Dec. Algae was possibly an important food item in the gut contents with a frequency of occurrence
of 100% and average wet weight of 25.0% plus in the life history of the Down-spine Carp S. denticulatus .
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Table 1 Food composition and its frequency of occurrence in the guts of Spinibarbus denticulatus larva and juvenile

Aquatic  Organic

Food item Algae Protozoa Rotifera Cladocera Copepoda  Oligochacta .
insect detritus
%
Frequency of 100.0 70.0 85.0 65.0 37.5
occurrence
Larva
Rrepresentative
genus or species
%
Frequency of 100.0 34.2 65.0 95.0 55.0 32.5 17.5 22.5
occurrence
Juvenile
Representative
genus or species
2.1.2 fie 3 34.48%
fi
Chara Nitella 90.27%
Ceratophyiium ~ demersum 2.2 fit
Myriophyllum  spicatum Hydrilla fit 4
varticillata Potamogeton fit
malainus
4.50 cm
Potamogeton  crispus Vallisneria 20.10 em
spiralis 2
fh * . i,

2006 64 ~89.
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Table 2 Percentage of wet weight of the main food ingredients in the guts of Spinibarbus
denticulatus at different developmental stages

Average percentage of wet weight %

Algae Protozoa Rotifera ~ Cladocera ~ Copepoda  Oligochacta Chironomus . Detritus
Aquatic plants
Average  25.45 18.78 35.39 20.38
21.43 ~ 13.13 ~ 30.70 ~ 12.75 ~
Larve 3
e Range 765 1956 3956 26.40
Average  20.05 7.47 19.07 27.58 12.32 10.48 2.09 0.95
. 16.55 ~ 92.88 ~ 17.38 ~ 19.27 ~ 9.48 ~ 2.33~ 0.06 ~ 0.45~
Juvenile Range
25.0 10.59 20.87 38.01 15.25 18.36 8.75 2.75
Average  17.33 0.048 0.15 16.43 3.67 8.85 5.33 40.14 11.72
7.63~ 0.011 ~ 0.03 ~ 0.12~ 0.42 ~ 0.03 ~ 0~ 24.98 ~ 5.21~
Young fish Range
20.45 0.075 0.81 23.04 8.82 15.05 8.25 65.37 18.31
Average  10.21 0.023 0.09 2.04 1.01 1.25 1.83 80.06 3.49
Adult fish Range 4.83 ~ 0.008 ~ 0.01 ~ 0.01 ~ 0.06 ~ 0~ 0~ 63.75 ~ 2.67 ~
13.09 0.028 0.12 4.32 1.88 3.39 3.20 87.21 5.25
3 fi n =180

Table 3 Food composition and its frequency of occurrence in the guts of
Spinibarbus denticulatus young and adult fish

Algae
Lamellib-  Aquatic
Food item Chlo-  Cyano-  Stone- Rotifera  Cladocera Copepoda Oligochacta meh,l .qua 1{( Aquatic plant
Diat ranchia insec .
O el phytes  wort and detritus
% 93.0 32.5 16.8  87.0 42.5 54.3 42.6 52.1 15.6 34.5 87.5
Frequency ~Young
of occur-
) 100.0 7.2 12.5 5.6 6.7 4.4 5.6 100.0
rence Adult
Representative
genus or species
6 12 figt
23 2.0~5.0
3" 4 10
2.3 fi
5 1 2
fie 1
0.3 10 5.0 fi
2.201 ~2.406
2.4 5~8

fit 2.337 ~2.365 9~12
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Table 4 Food items and its frequency of occurrence in the guts of Spinibarbus denticulatus
in different age and body length groups
Frequency of occurrence %
Spec- Body Algae
imen Age length Roti-  Clado-  Cope- Oligoc- Lamelli- ~ Aquatic Detri-
cm Dia-  Chlo-  Cyano-  Stone-  protozoq  fera cera poda  hacta branchia insect  Aquatic plant  tus
lom rella  phytes  wort
120 1.00~5.00 100.0 17.5 70.0 8.0 65.0 37.5 22.5
Larva
120 . 2.50~4.30 100.0 22.5 12.5 29.2 33.3 65.0 950 55.0 32.5 35.0 76.1
Juvenile
180 4.50~10.00 100.0 27.8 16.3 35.6 26.7 422 75.0 70.0 52.8 38.3 4.4 100.0
Parr<0*
180 0* ~1 10.10~20.00 100.0 25.0 18.3 32.2 18.3 27.8 483 522 50.0 2.8 30.0 53.3 100.0
180 1t ~3 20.10~30.00 100.0 20.0 15.0 25.0 16.1 150 17.8  21.1 21.1 3.9 2.2 85.0 100.0
180 3* ~5 31.10~40.00 90.0 17.8 15.0 15.0 17.8 3.9 2.8 5.0 10.0 6.1 100.0 80.0
40 5t ~8 41.10~50.00 85.0 12.5 10.0 8.0
6~40d “ " 41~80d

“ Larva” were roughly referred to those larva at the age of 6 =40 d * Juvenile” were roughly referred to those at the age of 41 — 80 d.

5 fift

Table 5 Relationship between main food items and intestine loops index of intestine length and index of

digestive gland at different developmental stage of Spinibarbus denticulatus

14~ 16

ind om cm ind Index of intestine length Index of
No. of Body Intestine Intestine L . .
. digestive Main food items
specimen length length loops
Range Average gland

120 1.00~2.50  0.60~2.80 0~1 0.60~1.12 0.86 —

120 2.60~4.40  2.60~6.80 1 1.00~1.55 1.35 <0.01

180 4.50~10.00 7.00~16.40 1~3 1.56~1.64 1.60 0.03~0.06

180 10.10~20.00 17.00~48.30 3~5 1.68~2.42 2.20 0.06~0.12

180 20.10~30.00 48.50~88.50 5~7 2.41~2.95 2.60 0.13~0.25

180 30.10~40.00 90.00~118.50 7~8 2.96~2.9 2.98 0.25~0.58

40 40.10~50.00 119.10~149.50  8~9 2.98~2.9 2.99  0.59~0.62

6 it
Table 6 Corresponding relation between food fullness and fullness index
of Spinibarbus denticulatus
Fullness 1.0 2.0 3.0 4.0 5.0
Average 132.45 248.91 366.62 593.36 860.43
Fullness index Range 88.79 ~ 156.32 147.25~367.18  278.45~645.23  475.36~742.08  702.37 ~ 930.50
2.451 2.852 1~4 3
2.693 2.306
7 1.775 12
2.894
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