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Fig. 9. A d Diriyah, the ancient town, near Riyadh. Situated in the W adi Hanifa there are irrigated date palm plantations, 

fruit orchards and vegetable gardens. Sampling site 2.

Fig. 10. Sand dunes near Chureis in the Dahna Desert, 115 km  ENE o f  Riyadh. V ery sparse vegetation Fagonia),
but typical habitat o f  Ammogiton sonyae Kaszab (Coleopt., Tenebrionidae). Sampling site 6.
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Fig. i i . V iew  from top ofjebel Tuwaiq escarpment at W adi Khumra in western direction to W adi Durma. Sampling site 12.

Fig. 12. Growth o f  shrubs and graminae in W adi Tumeir after abundant winter rainfall. Sampling site 13.
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Food Selection by The Arabian fish; 

Cypririon acinaces.

H .F .AL-KAHEM. A.R.S. AL.AKEL AND M.J.K. SHAMSI 

Department of Zoology College^ of 

Science, P.O.Box 2455, King s-aud 

University, Riyadh. 11451 . Kingdom 
of Saudi Arabia.

Abstract

Food preference by the Arabian fish; Cyprinion 
acinaces was studied. The fish was found to be a sele­

ctive feeder. A positive selection was observed for most 
of the phytoplanktonfc organises and algal spores and 

^gotes, while other genera either negatively selected 

or completely avoided. Some degree of 'stenophagisme' 
with respect to some phytoplanktonic communities is 

evident. factors that influence the selective behaviour 
of species are discussed. j

Introduction:

'Feeding is one of the most important function 

of an organism-its growth, development, and reproduction- 

all takes place at the expense of the energy gained from 

it's food" (Nikolsky, 1963). The problems related to the
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feeding of fishes have andoubtedly of a great signif­

icance in fish husbandry. Pond cultivation of econom­

ically important fishes is inconceivable without Know­

ledge of the basic nature of their food and feeding 

habits. In Recent years, considerable attention has 
been given to the problem of selective feeding of 

species in their Raturai environment, due to the fact, 

that it regulate the fish management and cultivation. 

Studies on the selection of food resources by fishes 

have been carried out on a small sctUcesjï^wtopics on 

food selection have been discussed by Griffith, 1974; 

strauss, 1979; Aravindan, 1980; Gardner, 1981, Hansen 

and Wahl, 1981; matheas and Ale, 1982; Strauss, 1982; 

Colton and Alivizan, 1983; and Viljanen, 1983). It is 

evident that this area, concerning these aspects is out 

of touchy so an attampt has been made to elucidate som^ 

aspects on food selection by the freshwater fish:

Cyprinion açinaces from Khaybar drainages, Saudi Arabia 

since such information gives an idea of» the nutritional 

spectra of fishes, which may be important for the manag 

ement of their populations. This may bénéficient for 

establishing the inter-specific feeding relationships 
among different economically important fishes.

Methods

Specimens of cyprinion acinaces were collected
using gill net from Ain Salaleem Khaybar (25 4ÿ N 39 33. ̂  '  . .
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Saudi Arabia. The specimens varies from 140-175 mm 

in length and 35.0-60.0 gm In weight. Sampling was 

done in early hours of the day, since during this period, 

the gut were found to contain items in fresh and identi­

fiable condition. The guts were removed and preserved 
in :10% formaldehyde solution. The content was then 

w a s h e d ^ i n t o  a petridish with a known volume of water f 

and mixed thoroghlye. The various planktonic genera 

were identified using the keys of ward and whipple (1963) 

and Needham (1964 ). Number"method1 (Jafri and Mustafa, 

1977) was applied for the anaysis of gut contents. The 

relative abundance of various Food organisms was expressed

as Percentage. The relative percentage of various plan­
ktonic organisms present in the environment were likewise 
identified in water sample from the some area. The selec­
tivity was calculated according to the Following equation:

E = ri ~ P1 
ri + pi

where,

E =the electivity index,

ri=the percentage of food organism in the gut, and

pi-the percetage of that food organism present in  

the environment.

Values of the electivity index could range from (-1) „hen 
the food )tems was completely ignored by the fish, to (+1) 
when the food interns was highly selected.
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Results

Various planktonic food organisms in the gut 
(ri) and its percentage in the environment (pi) together 
with its electivity index (E) are given in Table. I.

It was observed from the data, that the species 
was definitely selective in its feeding. Among the bule- 
green algae, a positive selection was observed for 

Anabaena and Nostoc, while polyeystis, tetrapedia and 

Merosompedia was negatively selected, as its percentage 

was smaller in the gut than in the environment. Oscillatoria 
and phormediume were completely avoided by the fish. For 

green algae, the fish seemed to select positively,

E£Ptococcus, £ l,othrex, spirogyra, Selenastrum and Ankis-

were negativelytrodesmus and the remaining genera

selected^ Gonatozygo and Closterium among tho desmeds 

appeared positively in the gut but Staurastrum seemed tp 

be negativiely selected by the fish. Among the diatoms, 

the fish exhibited a positive selection for Nitzschea. 
Nevicula, Diatoma and Synedra, although. Fragilaria. 

m i o t e l l a  and Tabelloria were the genera which appeared 

negatively selected. A complete avoidance of cocconeis 

was observed. For the phytoflagellates, however, Volvox 
was selcted against the Chlamydomonas.

The percentages of rotifers were low in the gut 
than in the eviromnent and consequently, the values of 

electivity index were found to be negative (Table. 1)
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Algal spores and zygotes seemed positively taken by the 

fish. In most of the fishes the mosquits larvae in semi- 
digestel form were found in the gut of this spcies.

Discussion

The data of electivity index revealed the .s e f e t- 

^feeding behaviour of this species,, The complete avoid­

ance of some food organism^ by the fish may either be 

due to their being unaccessable to the fish by Virtue of 

their behaviour, or to their rejection as food because o f  
distastefulness. indeed, it has been well established 

that after conmpleting the ontogenetic development, the 
fishes orientate towards their food by means of their 

taste organs (Nikolsky, 1963). Avoidance of some food 

items (Table-1) probabbly indicates that either these 

organs are not specialized enough to seek out those 

food, or due to their unaccessability and distastefulness. 

Selective feeding can be expected from fishes when the 

energy gained by Feeding (as preperred food items) exceeds 
the energy that has been lost during selection. This 

may correlate with the work of Hinde, 1959; mustafa 1976; 
Naukouskyy 1979, and Bartell, 1982, where they mentioned 
that fishes expand more energy in selecting pr^y of 

larger size m  order to gain more energy. The prominence 

Qf phytoplanktanici food in the gut of this species and 

avoidance of a number of Zooplanktonic genera, indicates 

that selectivity is not based on the size of the pr^y.

It can also be concluded that the fish look for food of
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maximurtdigestibilety, so as to get more assimilation 

of it in the body, and any attampt related the select­

i o n  efforts to the^ of the food can easily be 

rejected on the contention that the pray of larger size 

equally be more indigestible than smaller pray. The 
phenomenon of food been interpreted by

cantin et al (1974) as an inherent instictive property ■ 

of the fish. The avoidanoe of some food organisms by the 
fish, snows a degree of "stenophagisme". Although this 

habit can ensure less expenditure of energy in searching, 
seezing and assimilating the food organises. As much 

as a stenophagic fish is adapted to conserve„nly a 

smaller food items and is incapable of utilizing the 

others that may be present in abundance and easily acce­

ssible. This condition may be an adaptation of the fish 
to make use of the available food at a time when the 

preferred food organisms do not occur in the environment 

afe a consequence of their succession. m  the present 

investigation, the presence of mosquito larvae in the gut 
>ihich may perhaps accesionally appears in the food may 

change th^ food selection. If the fish become habitual 

of taking the mosquito larvae as a food, it can be said 

that C. acinaces may used for biological control.

It also be concluded that feeding opportuni­
ties, availability and abundance of food and the mobility 
of the pray influnced the selection of food by the fish 

from its natural environment. Such type of conclusion
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has also been reported by Jafri and Mustafa 1977 

Wankowsky, 1979; Bartell 1982; michalety et al. 
1982 ¡and colton and Alevizan, 1983.
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TABLE 1. Percentage of planktonic food organisms in the 
gut (ri) and environment (pi), and electivity 
index (E) of Cyprinion acinaces.

Pood Drganism Pi ri E Food Orgarnism Pi ri E

SLUE-GREEN ALGAE  ̂ ’ ■ : j I
Anabaena. 0.73 1 .38 +0.31
Nostoe 0.49 4.83 +0.82
Polycystis 2.43 0.23 -0.83
Tetrapedia 4.38 0.92 -0.65
Merismopedia . 3.59 2.53 -0.38
Osc illatoria 2.92 - -1.00
Phormidium 1.46 1.00
GREEN a LGAE, '
Pretococcus 4.14 4.83 +0.08
Ulothrix 4.38 6.89 +0.22
Spirogyra 3.16 5.52 +0,27
Selenastrun 1.46 3.10 +0. 36
Ankistrodesmus 2.92 4.37 +0.19
Botryoccoccus 5.59 1.95 -0.48
Ophiocytium 4.14 COK\• -0.50
Characiiun 4.14 2.53 -0.24
Grucigenia 6.33 2.53 -0.43
■DESMIDS.
Closterium 3.41 9.19 +0.46
Gonatoxygon 1.70 2.53 +0.19
Staurastrum 3.16 1.15 -0.47
DIATOMS
NetIschia 0.97 4.59 +0.65
Navicula 2.43 8.62 +0.56
Diatorna : 2.92 8.04 +0.47
Synedra 3.16 5.75 +0.29
Cyclotella 3-65 0.23 -0.88
Fragilaria 1.75 0.23 -0.79
'label 1 aria 2.68 0.80 -0.54
Cocconeis 4.38 — o*VI

PHYTO-FLAGILLATES
Volv.ox 1.22 'sf00•

V +0.2C
Chiamydomonas 
ROTIFERS

0 . 9 7 0. 34 - o .  5 ^

Asplanc’nna 2.19 0 . 4 6 ' ) -0.65
Keratella 1.46 . 0 . 9 2 - 0 . 2 1
Filina 1.70 1.38 -0.1C
Spores & ZYGOTES 7.78 10.92 +0.15
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i& V  °  ' J ,^  Í H  ^ - i
ft—■--- <9

- V  c  o
i

— cc f K  c ^ f * '
rv

Se -r \/ co)- 1 P --\ í?
)

'S Wcci ■— i£ « ¡ c 5-»' tt (s> » ^ 4

É f e  Ä» «=-- lo»—̂ v>- $ 1 w V w A  \ Í U I Í £ ¿  *

$  pv',  ^ s | | | l~s V ^ r^ ,o ÿ -

d
^ > e s V -  V j i r s ^ - s  t  \ t > ' - ~  &  Y c
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o  ŷji'w«. e i- -jto r u  ^ ^ ^ K ¿ L ^ e
v ;  S ** 1 - n  . . ̂

Mil *''''■“• *~i ir  s~ J  îjjL>
te r -  V »y ° t̂ w Î Ê i w Ê ^  VO,;r C _  W -  *-1, p l p’̂ s,J>  i  Ö Ä f f  ^ r

*-' S’ I
«-»- h C*-^!^'

cjlj f—  ^

(̂ ~* c~C  ̂p «✓->. V- 'T >■  ̂ Á~i~-~~

^ ^ v -v  | |^ J j|  bw 8 0 L ^  ^¡.«S
1§ ® ^  e V^-L^ w j  A  >pect'— M  ^ {  S c U ^ ' i

A 2 Ü * k  0 t
' f *^ ,a V P ; W j ^  ¿xM ' »

Ye w w e ^ <

,4*̂ *- C(\

»äk.irt*i|; c-ÿJ!>vv • ^ » < * 1 ^ '

I iK^rfí / e ^ ó hâiw  g - | M  ^ v,7
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