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Abstract

Gut morphometric parameters viz. Gut length, Gut weight, Relative Gut Mass (RGM), Relative Length
of Gut (RLG), Zihler’s Index (ZI), and Gut Vacuity Index (GVI) of Schizopyge niger were studied to
investigate its feeding characteristics. According to the results, total length and total weight of fish
ranged from 110.69 mm to 297.90 mm and 62.00 to 311.89 g, respectively and the gut length and gut
mass of fish varied from 258.35 mm to 906.91 mm and 1.52g to 17.02 g, respectively. The overall RGM
and RLG values ranged from 0.01 to 0.13 with a mean value of 0.04+0.02 and 1.26 to 4.59 with a mean
value of 2.14+0.21, respectively thereby exhibiting that S. niger has herbivorous nature. The results
revealed the ZI values to be in the range of 6.04 to 18.16 and GVI values ranged from 0 to 23.33
exhibiting the gluttonous nature of this species. This type of study is beneficial for aquaculture as well as
assessing the ecological role of Schizopyge niger along with its position in the food chain of fresh waters
of Kashmir valley.

Keywords: Schizopyge niger, relative gut mass, relative length of gut, Zihler’s index, and gut vacuity
index

1. Introduction

Snow trouts (Schizothorax spp.) are included in subfamily Schizothoracinae and family
Cyprinidae. This genus is important to fisheries and is indigenous in Himalayan and sub
Himalayan regions of Indian subcontinent, Central Asia, Afghanistan, Myanmar, Kazakhstan
and China. Snow trouts inhabit cold waters and prefer rivers, streams and lakes of temperature
between 8 and 22 °C [,

Schizothoracines are believed to have originally migrated from turbulent streams of Central
Asia to westwards towards Kashmir [, The fish biodiversity of Kashmir valley is different
from rest of India and is mainly represented by this genus (Schizothoracines). Therefore, the
valley remains in the minds of ichthyologists as the “Snow Trout place” or the “Snow Barbel
place”. About 40 species of fishes have been reported from Kashmir valley but presently the
number of valid fish species is believed to be not more than 23. The major fish fauna of
Kashmir water bodies comprise of exotic carp (Cyprinus carpio) and indigenous Schizothorax
species. Common carp (Cyprinus carpio) is represented by two phenotypes, Cyprinus carpio
var. communis and Cyrpinus carpio var. specularis. The Schizothorax species found in water
bodies of Kashmir are; Schizothorax esocinus (Churru), Schizothorax curvifrons (Satter gad),
Schizothorax niger (Ale gaad), Schizothorax plagiostomus (Khont), Schizothorax labiatus
(Chosh) [3.4,5,6,7,8,9]

Schizopyge niger is locally called as “Ale gad” in Kashmir valley. It is known to inhabit both
lentic and lotic water bodies of valley. However, it is found chiefly in lentic habitats. It differs
from all other Schizothorax species of Kashmir predominantly due to presence of thick but not
otherwise expanded lower lip folds. Other diagnostic features include presence of short snout
and few qill rackers than others. Mouth is horse-shoe shaped and lips marginally sharp.
Generally, S. niger appears to be darker (drak brown on back, lighter on flanks, belly
yellowish and fins brownish) and has thick fleshly lips in addition to longer barbels.
Remarkably, it is the only Schizothorax species with exclusively six dorsal fin rays while
others usually have seven to eight [® 1, The overall populations of local Schizothoracines have
been experiencing a continuous decline largely due to rise in pollution levels, encroachments,
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earth filling, illegal constructions and transforming water
channels into roads 57891,

Gut morphometric parameters are widely used in order to
determine the feeding habits such as herbivorous,
carnivorous, omnivorous, herbi-omnivorous or carni-
omnivorous of fish. There is little information regarding
certain gut morphometric parameters and somatic indices
such as relative gut mass, relative gut length, Zihler’s index
and gut vacuity index of S. niger. This information is
necessary to determine its feeding habit as the population of
these fishes seems to be declining in Kashmir region. In view
of its commercial importance it is of great necessity to know
the feeding habit of this fish which can help to raise them in
captivity. Thus, the present study will add the knowledge of
feeding biology of economically important fish viz. S. niger.

2. Material and Methods

The research work on S. niger was conducted in Fisheries
Resource Management (FRM) laboratory, Faculty of
Fisheries, SKUAST-K, Rangil, Ganderbal. The study
involved the following steps for meeting the various
objectives of the work.

2.1 Collection of fish samples

30 fish samples of S. niger of different size groups were
collected monthly for a period of one year from Dal lake
landing centre, Srinagar. Samples were transported to FRM
laboratory (FoFy) in insulated boxes containing ice packs.
The fish samples were then cleaned under running tap water
and dried with a clean cotton cloth. After cleaning, total
weight and total length of each sample was measured using
electronic weighing balance up to the nearest 0.5 gram and
digital vernier caliper to the nearest 0.01 millimeter
respectively.

2.2 Gut morphometric and somatic indices analysis

For gut morphometric analysis, each specimen of fish was
measured to its total length to the nearest of millimeter and
weighed to the nearest of gram. Each sample was then
discreetly dissected by making incision at anus and extending
it anteriorly along the fish belly towards the head and their
guts were removed out carefully.

Gut morphometric parameters and somatic indices were then
recorded with the help of digital vernier caliper and digital
weighing balance. Total gut length was measured with the
help of digital vernier caliper by carefully stretching out the
whole gut and then removing the attaching tissues like
adhering fat and viscera cautiously with the help of forceps.
Length of gut was recorded from the anterior end to the
cloacal aperture. The gut was then weighed carefully on a
digital weighing balance to the nearest milligrams. Following
parameters were calculated:

1. Gutlength (GL)

2. Gutmass (GM)

3. Relative gut mass (RGM)

It was calculated using formula:

Total Gut mass
RGM (2

~ Total body mass (g)

Relative length of gut (RLG) or Intestinal Quotient (1Q)
Its value was calculated using following formula [23;
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Total gut length

RLG =
G Total length of fish

Zihler’s Index (ZI)
It was calculated by the following formula 14:

_ Total gut length(mm)
"~ 10 x (body mass)1/3

Gut Vacuity Index (GVI)
It was calculated using the following equation [*3I;

Number of empty guts(EG)
GVI = * 100
Number of surveyed guts (TG)

3. Results and Discussion

In the present study, 30 fish samples of S. niger of different
size groups were collected for a period of 12 months and gut
morphometric parameters such as gut length (GL), gut weight
(GW), relative gut mass (RGM), relative length of gut (RLG)
or intestinal quotient (IQ), Zihler’s index (ZI) and Gut vacuity
index (GVI) were then recorded (Table 1).

Table 1: Descriptive statistical summary of gut morphometric
parameters of S. niger

Minimum | Maximum Mean+ SD
Total Length (mm) 110.69 297.9 222.13+£39.50
Total Weight (g) 62 311.89 128.11+43.18
Gut Length (mm) 258.35 906.91 487.46+123.44

Gut Weight (g) 1.52 17.02 5.56+2.96

RGM 0.01 0.13 0.04+0.02

RLG 1.26 4,59 2.14+0.21

Zl 6.04 18.16 9.82+2.37

GVI (%) 0 23.33 6.11+7.63

The gut of the S. niger was found to be quite lengthy and
extensively coiled with the length range of 258.35 mm to 906
.91 mm (25.83 cm to 90.69 cm) and weighed from minimum
of 1.52g to a maximum of 17.02g. It is reported that one of
the most widely recognized anatomical features of vertebrates
is that herbivores exhibit longer digestive tracts than do
carnivores, and this pattern appears to be consistent among
mammals 4 151 birds (61, reptiles and amphibians [*° and
fishes [ 18 19, 201 Zjhler (12 also stated that piscivorous,
paedophagous and crustacean eating species have short
intestines with little or no coiling where as herbivorous,
planktivorous and detritivorous forms have complicated and
much coiled intestines. It is stated that one of the effective
ways of increasing digestive efficiency is total intestinal
length as longer guts would allow food to spend more time in
the digestive tract and, therefore, allow more nutrients to be
absorbed [?1: 221, Gharaei ®l also recorded that the gut of snow
trout Schizothorax zarudnyi species is elongate and coiled
ranging from 24-64 cm.

In the present analysis, the average relative gut mass (RGM)
in S.niger was measured as 0.04 and RGM values ranged
from 0.01 to 0.13. Relative gut mass was obtained to estimate
the information determining the relative quantity of tissue
allocated to the digestive tract in S.niger. Hani et al 24
recorded the RGM values of three spine stickleback
(Gasterosteus aculeatus) ranged from 0.034 to 0.052. They
further reported that RGM values were higher in small
sticklebacks than in large ones, suggesting that small
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sticklebacks tend to increase their gut mass to maximize
extraction of nutrients and energy from their diet and ensure
growth. German and Horn ?° stated that RGM might provide
a useful measure for comparing total gut size in herbivores
and carnivores when used together with gut length and
reported that RGM is characteristically utilized to evaluate the
tissue quantity. However, comparisons of RGM between
herbivorous and carnivorous fishes appear to be lacking in the
literature.

In the present analysis, the average relative gut length (RLG)
in S.niger was measured as 2.14 and the RLG values ranged
from 1.26 to 4.59. Das and Moitra [? reported herbivorous
fishes usually have long digestive tracts with relative length
of gut (RLG) values as high as 12 and in carnivorous fish
RLG values less than 1 were reported to be common feature.
Al-Hussaini [*3 stated that if RLG of fish species is measured
to be more than 1, then it tends to be herbivore. Yousuf et al.
271 while studying the food and feeding habits of
Glyptosternon reticulatum reported the average RLG of fish
as 0.93 and termed the fish as carnivore. Johari et al. %]
reported that RLG is used to indicate the type of food eaten
and if RLG is >> 1, then the fish is a herbivore, if RLG = 1,
then the fish is an omnivore, and if RLG is << 1, then the fish
is a carnivore. Gharaei ° reported the average relative length
of gut in S. zarudnyi as 1.71. Becker et al. I found the
intestinal quotient for grass carp to be 2.78 and stated it to be
in the range of herbivorous species. They also recorded the
intestinal quotient of silver catfish as 0.65 and stated it to be
in the range of carnivorous species. The RLG value of grass
carp reported by Buddington et al. B js 1.90 and the RLG
value of large herbivore specimens of Brycon guatemalensis
was also reported to be 2.3 by Drewe et al. Y. Therefore,
based on this S.niger can be categorized as an herbivore fish.
In the present analysis, the average Zihler’s index (ZI) in
S.niger was measured as 9.82 and the ZI values ranged from
6.04 to 18.16. Relative gut length is the index likely used
most commonly in comparisons among fishes with different
diets 1. 31 but this index ignores differences in body mass.
However, ZI 02 relates gut length to body mass which
therefore offers a potential powerful perspective as it takes
into account differences in body mass. Zihler 2 reported an
enormous increase in the intestinal weight length (ZI)
combined with more complicated intestinal coiling. Karachle
and Stergiou 2 while studying the intestinal morphometrics
of fishes reported the mean ZI values as 20.31, 3.75, 5.3 and
4.3 of herbivores, omnivores with preference to animal
material, carnivores with preference to decapodes and fish
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and carnivores with preference to fish and cephalopods
respectively. Kramer and Bryant [ classified fishes
according to their ZI as carnivores (ZI = 2.3-3.2), omnivores
(ZI = 2.4-5.8) or as herbivores (ZI = 11.6-55.0). Therefore,
based on this classification S.niger tends to be classified as an
herbivore fish.

The mean Gut Vacuity Index (GVI) in S.niger during the
present study was measured as 6.11 and the GVI values
ranged from 0 to 23.33, which revealed that S.niger is
gluttonous species. GVI is used to work out the appetite of the
species, following Euzen '¥1where numbers of empty guts are
surveyed. Johari et al. ®reported the gut vacuity index (GVI)
in Capoeta fusca, a cyprinid fish was 20 to 40 (mean =
30.95£5.90) in all months of the year which shows that this
fish is relatively gluttonous species. They further stated that if
GVI<20, then the species is considered gluttonous. If
GVI<40, then the species is considered relatively gluttonous.
If GVI<60, then the species has a medium nutrition. If
GVI1<80, then the species has a relatively low nutrition and if
GVI<100, then the species has low nutrition.

Pearson’s correlation of the gut morphometric parameters of
the S.niger revealed that total length showed positive
correlation with fish weight, gut length, gut weight and
Zihler’s index where as it showed negative correlation with
relative gut mass and relative gut length. Karachle and
Stergiou 21 also reported a strong relationship between gut
length (GL) and total length (TL) while studying the intestinal
indices i.e. gut length and Zihler’s index of various fishes
from the North Aegean. Fish body weight showed positive
Pearson’s correlation with total length, gut length, gut weight
and relative gut length whereas it showed negative correlation
with RGM and ZI. Gut length and gut weight showed positive
correlation with all variables under study. RGM showed
positive correlation with GL, GW, RLG and ZI and negative
correlation with TL and TW. RLG showed positive
correlation with TW, GL, GW, RGM and ZI and negative
correlation with TL. ZI showed strong positive correlation
with GL. ZI also showed positive correlation with TL, GW,
RGM and RLG and negative correlation with TW (Table 2.).
Riaz and Naeem [% also reported positive Pearson’s
correlation of fish weight with total length, gut weight and
negative correlation of fish weight with RGM and ZI. They
also reported positive correlation of TL with GW and GL and
positive correlation of Gut weight with RGM, RGL and ZI.
Further they found positive correlation of Gut length with
RGM and ZI.

Table 2: Pearson’s correlation of the traits under study of the S.niger.

TL ™ GL GW RGM RLG ZI
TL 1 344 .345™ .208™ -.068 -.489™ .188™
T™W 344" 1 234" 244" -.285™ .038 -.159"
GL .345™ 234" 1 .535™ .350™ 621" 913"
GW .208™ 244" 535" 1 .809™ .309™ A425™
RGM -.068 -.285™ .350™ .809™ 1 317 476"
RLG -.489™ .038 621 .309™ 317 1 630"

Zl .188™ -.159" 913" 425" 476" .630™ 1

**_Correlation is significant at the 0.01 level (2 -tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

4. Conclusion
The present analysis on gut morphometric parameters viz. Gut
length, Gut weight, Relative Gut Mass (RGM), Relative

Length of Gut (RLG) and Zihler’s Index (ZI) of S. niger
revealed that this species is primarily herbivorous. The Gut
Vacuity Index indicated S. niger to be a gluttonous species
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having voracious appetite. The present study therefore
provides the insights on the feeding habit of the fish. Further
comprehensive information on the food and feeding habits
and patterns of this fish will be required in properly
understanding its digestion strategy.
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