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ABSTRACT

The study on Cyprinus intha was conducted with the aim to conserve this
endangered species which is being driven to near extinction due to overfishing and
environmental degradation in its native habitat. This species is an endemic in Inle Lake
which has subtropical climate. The study was divided into two parts: seed production
and growth performance. Culturing technique was used to assess the possibility of
breeding C. intha, a bottom dwelling species, together with two other fish species,
Catla catla, a surface dwelling species and Labeo rohita, a column dwelling species.
The breeders of C .intha used during the study were captured from the protected area
maintained by Golden Island Cottages (GIC) hotel near Nangpan village in Inle Lake.
Healthy fishes were selected for estimation of the spawning season using length-weight
relationship and condition factor revealed the exponent value ‘b’ ranged from 2.1 to 2.5.
The mean value 2.3, indicated negative allometric growth. The mean value of condition
factor 2.2 was higher than one. Spawning was achieved by hypophysation method using
by common carp pituitary gland. Embryonic development of the fertilized egg of C.
intha followed successive stages of zygote stage, cleavage, blastula, gastrula,
pharyngular and segmentation period within 48 hr after fertilization. The embryonic
stages of C. intha were studied resulting in the assessment that larvae hatched from the
eggs within 72 hours after being placed in the larvae tank. On the sixth day after
hatching, the larvae developed into fries with a mean length of 6.8+ 0.068 mm (n=20).
At this stage the mouth open, alimentary canal and anus well developed. After eight
days, the larvae turned into fry stage and cultured one month in nursery pond. The
optimal growth and survival of the fingerlings, tested for 70 days with four different
stocking densities (3, 5, 7, 9 ind /m?). The stocking density of 5 ind /m? was the
optimum for fingerling production. The total yields of 5 ind /m* was higher and the
FCR value was better than the others. A good growth performance of C. intha in
captive conditions is reasonable and seed production in hapa is very simple and relevant
use for local farmers. C. intha therefore can be bred successfully in polyculture, making

it a prospective culture species suitable for extensive commercial scale.
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CHAPTER 1

GENERAL INTRODUCTION

Myanmar has impressive freshwater capture fisheries. The inland waters are
made up mainly of the interlocking riverine and estuarine systems of the Ayeyawady
(Irrawaddy, 2,150 km long), Chindwin (844 km; a tributary of the main Ayeyawady)
and Sittaung (563 km) rivers, plus the large Thanlwin River (2,400 km) to the east
(Welcomme, 1985). Aquatic resource area of the river systems within Myanmar
encompasses a total of 8.2 million ha of permanent and seasonal water bodies and
there were 87134.36 ha of freshwater fishponds and a further 86930.80 ha of shrimp
ponds in 2009-2010 (DoF, Fishery Statistics, 2009 -2010). The fisheries sector plays a
vital role in the culture and socio-economic life of Myanmar. Traditionally Myanmar

people prefer freshwater fish to marine fish.

Inle Lake is the second largest natural inland water body in Myanmar. It is
situated in Shan State in northeastern Myanmar, 20°27'-20°40'N and 96°52'-96°57'E.
The average length is 18km from north to south, and the width is 11km from east to
west (Thida Win, 1996). The lake is a big water pot (Ohno, 1978) in Shan Plateau, the
open water area which stands at an elevation of 1000 m above sea level. The lake
flows mainly north to south. It receives the basins of Shan Plateau drainage and runs
off into Mobye Reservoir (JICA 2002). The lake sits in a tropical monsoonal area
with an average annual rainfall of 953 mm (Thidar Win, 1996). Water depth is 7m in
the rainy season and 4m in the hot season (Butkus and Myint 2001). Luxuriant
submerged plants on the bottom and floating leaved macrophytes on the surface cover

much of the lake. The flora and fauna of the lake are quite diverse.

Inle Lake has been undergoing environmental degradation over the years.
Between 1886 and 1948 Inle Lake has shrunken by 15 %. The open water surface has
further decreased by 32.4% between 1935 and 2000 (Sidle et al., 2007). One of the
major causes of the shrinkage is the sedimentation caused by deforestation in the
mountains as well as the banks of the lake. Forests are disappearing partly because of
agricultural encroachment, including shifting cultivation (Myint Su and Jassby, 2000).
The other reason is the expansion of floating gardens and tomato cultivation on the

floating garden has been practiced for a long time on the lake (Sidle et al., 2007).



The second change of the lake is water quality due to tomato cultivation, which uses
various agrochemicals (Akaishi et al., 2006). The unregulated usage of pesticide
affects the transparency of the lake water (Myint Su and Jassby, 2000). Several FAO
and UNDP reports noted that the dramatic infilling of the lake with sediment, a
process that threatens the lake ecosystem, as well as the local economy. Inle carp
(Cyprinus intha) are believed to be declining due to decreased water clarity levels

associated with suspended sediment and eutrophication (Su and Jassby, 2000).

Intha fishermen, who depend on Inle Lake for their livelihood, have been
changing steadily in recent years. The main fish resources appear to be snakeheads,
featherback, spiny eel and common carp. Intha fishermen use small wooden boats
without engines and use several types of gear when fishing. There are four main types
gear such as set gill net, hook and line, Inle saung and fish trap. The main fish species
currently caught by gill net are tilapia, featherbacks and snakeheads. Some local
species such as Inle Carps Nga-hpein, Cyprinus intha and Ngalu Crossocheilus latius
is said to be decreasing year by year. Tilapia came to account of a large share of the
catch compare to other species. FAO estimated that the annual production of fisheries
in Nyaung Shwe township is about 550-650 tones. In addition, FAO indicated that the
consumption of fish was three times higher than that of meat (FAO 2004).

In Myanmar, the most important species for freshwater aquaculture are major
carps, Indian carps, like Rohu (Labeo rohita), Nga gaung pwa (Catla catla) and Nga
gin phyu (Cirrhinus mrigala). Some introduced species common carp Shwe wha nga
gin (Cyprinus carpio), Chinese carps Grass carp (Ctenopharyngodon idella) and
Silver carp (Hypophthalmichthys molitix). Fish seed production is one of the most
important aspects of fish culture in Myanmar. Mostly, the fish seed is obtained from
natural resources. The collection of fish seed from wild source was an age old
practice. The seed collected from natural resources is generally a mixed stock with
both desirable and undesirable varieties. Separation of desirable seed from mixed
stock is a big problem. Due to the handling, the desirable varieties may die. If any
predaceous fish seed is found, they injure desirable fish seed. Another big problem is
not getting required number from natural resources collection. Availability of pure
fish seed is very difficult. To overcome all these problems induced breeding is an
excellent technique to get pure and required fish seed. The first attempt at

hypophysation in India was made by Hamid Khan in 1937 when he tried to induce



spawning in Cirrhinus mrigala by the injection of mammalian pituitary gland. The
first success in induced breeding of Indian major carps through hypophysation was
achieved in 1957 by Hiralal Chaudhuri and Alikunhi at Central Inland Fisheries
Research Institute, India (Hamid Khan, 1937; Hiralal Chaudhuri and Alikunhi, 1957;
cited in Piska and Naik, 1960).

Hiralal Chaudhuri, 1967 achieved the first success in induced breeding
through hypophysation of Indian major carps Labeo rohita in Myanmar. In induced
breeding techniques, four main types of hormones are used to give injections to fish:
pituitary gland extractions, Human Chorionic Gonadotropin (HCG), Luteinizing
Hormone-Releasing Hormone (LHRH), Gonadotropin Releasing Hormone (GnRH)
and Buserelin acetate (BUS). Since 1970, fish breeding by pituitary gland extraction
is an effective and dependable way of obtaining pure seed of cultivable fishes and is

simple practiced on fish famers in Myanmar.

The success in induced breeding of fish depends on the proper selection of the
donor fish. The pituitary gland should be collected from fully ripe gravid fishes. Most
suitable time for collection of pituitary glands of major carps is during May to July.
Majority of carps attain advanced stages of their maturity during this period. Since
common carp, Cyprinus carpio is a perennial breeder, its mature individuals can be
obtained almost all the year round for the collection of pituitary glands. The glands
are usually preferred to be collected from freshly killed fishes. If the collected glands
are not meant for use and they must be preserved. Due to their glyco- or muco-
protein nature, they are liable to immediate enzymatic action. The pituitary glands can
be preserved by three methods - absolute alcohol, acetone and freezing. Preservation
of fish pituitary gland in absolute alcohol is preferred in Myanmar. The fish seed
production of Inle carp Cyprinus intha through hypophysation method can be easily
transfer to local community. Moreover, the successful breeding can be provide a
culturable fish species for local fish farmers and the reduction of poverty alleviation

of fisheries community in Inle Lake.

One of the key factors to successful fish breeding and culture is the
understanding of culture management especially seed production and culture method.
Since the healthy and good condition fishes were selected. Growth of an organism

means a change in length or weight. Fajioye and Oluajo (2005) reported the use of



length and weight is important for assessment of fish maturity, growth and

production.

Condition factor compares the well being of a fish and is based on the
hypothesis that heavier fish of a given length are in better condition (Bagenal and
Tesh, 1978). Condition factor has been used as an index of growth and feeding
intensity (Fagade, 1971). The investigation of marine fish larvae have been carried for
a long time, and the identification of this larvae and egg has made possible. As to
fresh water fishes such investigation have been as yet insufficient. Special difficulties
have been met with in identifying the young of cyprinid fishes, which are the majority
of fresh water fishes used for food in the world (Ehrenbaum, 1905-1909; cited in
Balinsky, 2009). Fish culture is carried out in this region especially Inle carp because

this endemic species as endangered in Inle lake (IUCN 2011).

In general, there are two forms of fish culture: monoculture and polyculture.
Each system has its own important characteristics. Mostly, fish are raised in
polyculture systems for extensive and semi-intensive culture, while monoculture is
suitable for intensive system. Monoculture, which is practiced in many countries, is
the stocking of a single species in a pond. In monoculture, there are several stocking
practices that affect fish production of a pond. A fish pond, especially a freshwater
pond, usually produces a variety of food organisms in different layers of the water.
Therefore, stocking species that have complementary feeding habits or that feed in
different zones will efficiently utilize space and available food in the pond and
increase total fish production. Moreover, polyculture has been commonly practiced to
maximize fish production with available food organisms and a variety of fish in
different feeding niches in pond (Ling, 1967; Olah 1980). Tang (1970) described that
multi species polyculture as a harmonious system where the available fish foods and
stocked fish species are balanced. Cyprinids, Labeo rohita, Catla catla and
Cyprinus carpio are the main species of polyculture practices in the world. Catla catla
is a surface feeder fish, Labeo rohita is a column feeder fish and Cyprinus carpio is
bottom feeder fish. Fish culture especially in Inle carp is essentially needed in this

region because Cyprinus intha is an endemic and endangered species.



The advantage of producing Cyprinus intha seed in hapa is to transfer the

technique to farmers and to develop polyculture for Inle carp. Thus the objectives of

this study are:

to select the healthy breeder based on their length-weight relationship
under experiment condition

to develop simple hatchery technique for production of Cyprinus intha
seeds, knowledge of some biological attributes are needed

to examine the series of embryonic and larval development of Cyprinus
intha

to determine the stocking density of fingerling for the potential yield in
production

to evaluate the growth performance and yield with polyculture



CHAPTER 2

LENGTH-WEIGHT RELATIONSHIP AND CONDITION
FACTOR OF Cyprinus intha Annandale, 1918
AT THAYETKONE FISHERY STATION, MANDALAY REGION

2.1 Introduction

Inle Lake is the second largest freshwater lake in Myanmar. It is situated in
Nyaung Shwe Township, Southern Shan State. During the dry season the average
water depth is about 2.1m with the deepest point being about 3.7m, but in the rainy
season this can be increased by 1.5 m. The people of Inle Lake called Intha, who
depend on the lake for their livelihood. FAO, 2004 estimated that annual production
of fisheries in Nyaung Shwe 550-650 tons and grass carp farming inland in Inle Lake

contributes to the livelihood of people.

Although it is not a large lake but there is a number of endemic species, nine
species of fish are found nowhere else in the world. Some of these endemic fishes
like Sawbwa barb Sawbwa resplendens, Cross banded dwarf danio
Microrasbora erythromicron (Kottelat and Witte, 1999) and Ngakhu Shinpha
Silurus burmanensis (Thant, 1966) are now listed as endangered species
(IUCN, 2011).

Length-weight relationship is of great importance in fishery assessments
(Garcia et al., 1998; Haimovici and Velasco, 2000). Length and weight measurements in
conjunction with age data can give information on the stock composition, age at maturity,
life span, mortality, growth and production (Beyer, 1987, Bolger and Connoly, 1989,
King, 1996 a and b, Diaz et al., 2000). Length-weight relationship gives information on
the condition and growth patterns of fish (Bagenal and Tesch, 1978).

Fishes are said to exhibit isometric growth when length increases in equal
proportions with body weight for constant specific gravity. The regression co-efficient
for isometric growth is ‘3’ and values greater or lesser than ‘3° indicate allometric
growth, condition factor studies take into consideration of the health and general well
being on physiology of fishes related to its environment, so it represents how fairly

deep bodied or healthy fishes (Reynold,1968).



The condition factor (K) is a quantitative parameter of the well-being state of
the fish and reflects recent feeding conditions. This factor varies according to
influence of physiologic factors, fluctuating according to different stage of the
development (Lecren, 1951). Olurin and Aderibigbe (2002) stated that the condition
factor of fish is important as they are ones used in stocking fish farms. Condition
factor studies take into consideration the health and general well-being of a fish as
related to its environment (Reynold, 1968). Pauly, (1983) found the difference in
weight for all the sampled batches may be due to the individual condition factor as it

relates to the well-being and degree of fitness.

Inle carp, locally known as nga-hpein, Cyprinus intha is an endemic species
and formerly this species was published as a subspecies Cyprinus carpio intha by
Annandale, 1918. This subspecies has been raised as a species C. intha by Doi, 1997
and Ferraris, 1999. Inle carp, nga-hpein is an important commercial species and staple

food for local people in Southern Shan State.

Inle carp, nga-hpein is a cultural symbol of the local people. Local fisher men
reported that this species has become scarce in many localities around Inle Lake.
Unfortunately its population has been declining in the recent years and is highly
demanded, C. intha a view to determine whether the collected fishes are good

condition of health and growth for breeding purpose.

At present, inadequate data on this species indicate and need to examine the
reproductive biology for the purpose of seed production, larval rearing and hatchery
management practices. Length and weight data for this species is also limited
information. Length-weight relationship and condition factor are necessary to select

C. intha in culture pond.
The objectives of this study are:
- to determine the sexual dimorphism of C. intha

- to examine the length-weight relationship and condition factor of C. intha



2.2 Materials and Methods
2.2.1 Study Area

Inle Lake is located in Nyaung Shwe Township, Southern Shan State. It is the
second largest freshwater lake in Myanmar. It posses an estimated surface water area
of 116 km?, the highest altitude of 1000 m and is situated at 20°27' N and 96° 58'E of
Inle Lake (Fig. 2.1, 2.2).

2.2.2 Study Period
The study period lasted from June 2010 to May 2011.

2.2.3 Collection of Fish

Alive fishes were obtained from the protected area of Golden Island Cottage
hotel near Nangpan village in Inle Lake. The engine boat was used for transporting
from Nyaung Shwe to Golden Island Cottage hotel. Ten fishermen, five small wooden
boats without engine, one seine net and two Inle baskets (Inle Saung) were used.
Firstly, the fishermen used the seine net for surrounding the target area. And then
some fishermen scared the fishes under the weeds by bamboo pole or paddle. During
the fishes are in the middle of seine net, the fishermen used Inle basket (Inle Saung)
for catching alive fish. This type of fishing method is used by Intha fishermen in Inle
Lake. Then collected fishes were put into polyethylene bags with water and fill up
oxygen to transport the Thayetkone fishery station. At Thayetkone fishery station all
polyethylene bags were acclimatized in earthen pond and then released into the fish

pond (Plate 2.1).
2.2.4 Measurement of Fish Sample

The total length was measured from snout to the tip of the caudal fin by using
a ruler to the nearest centimeter. The body weight was taken on the weighing scale

balance to the nearest gram (Plate 2.2).
2.2.5 Identification

The collected fishes are compared with Cyprinus carpio (Linnaeus, 1758) by
using distinguished characteristics and key to species of genus Cyprinus. The

classification was followed after by Talwar and Jhingran, 1991.



2.2.6 Analysis of Data

Length-weight relationship was assessed from measurement of total weight and

total length, and the parameter ‘a’ and ‘b’ were determined by power regression data.

The regression of length-weight and condition factor was computed as

follows:
W =aL’ (Le Cren, 1951)
Where;
w = Weight (g)
L = Total Length (cm)
a = Constant
b = Exponent of values
K = W/L? (Le Cren, 1951)
Where;
K = Condition factor

= Weight of fish
L = Length of fish
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Plate 2.1 Collection of fishes

A. Setting the seine net

B. Harvesting fishes in seine net



B

Plate 2.1
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Plate 2.1 Continued

C. Laying down seine net for employment of Inle basket

D. Catching alive fishes by using Inle basket



Plate 2.1 Continued
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Plate 2.2 Measuring the collected fishes

A.

B
C.
D

Measuring the head and counting of the lateral line scale
Counting the ventral fin

Total length of Cyprinus intha

Weighing of C. intha



Plate 2.2
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2.3 Results
2.3.1 Systematic Position and Description of Studied Species
(i) Systematic Position

Classification of studied species was follow after by Talwar and Jhingram

(1991).
Phylum - Chordata
Subphylum - Vertebrata
Class - Actinopterygii
Order - Cypriniformes
Suborder - Cyprinoidea
Family - Cyprinidae
Subfamily - Cyprininae
Genus - Cyprinus
Species - Cyprinus intha Annandale, 1918

(ii) Description

Cyprinus intha Annandale, 1918

Common Name : Inle carp

Vernacular Name : Ngaphein

Number of Samples: 14 (4 Jand 10 Q)

Total Length : 28-42 cm

Fin Formula . BIIIL; D II-III 20-22; A16;P114-16; Vi 9;
C22; L.126-28; L.tr 4.5-5/5.5-6

Snout slightly rounded, scales large, lateral line scales less than 30 (26-28),
dorsal fin with 20-22 soft rays, dorsal profile more convex than ventral and body

elongate longer compare with C. carpio,

Body stout, slightly compressed. Head moderate triangular, mouth small and
oblique, protrusible, lips thick and fleshy. Barbels two pairs, maxillary barbells twice
as long as rostral pair. Gill rakers 21 to 29 on first arch, dorsal fin inserted midway
between snout-tip and base of caudal fin, dorsal spine stout. The distinct characteristic

of male and female were showed in (Table2. 1) (Plate 2.3).
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2.3.2 Length-weight Relationship

In January, the total length ranged from 26 - 42 cm and the body weight
ranged from 500 - 1500g. The correlation coefficient between length and weight of
the studied species (mixed-sex) was R* =0.90 and the exponent value b> were 2.53

(Fig. 2.3).

In February, total length and weight ranged 28-42 cm and 700-1600 g
respectively. The correlation coefficient was R* = 0.95 and the exponent value 'b 'was

2.37 (Fig. 2.4 ).

In March, total length and weight ranged 28-42 cm and 600-2000 g
respectively. The correlation coefficient was R*= 0.89 and the exponent value 'b ' was

2.17 (Fig. 2.5).

In April, total length and weight ranged 30-44 cm and 800-2200 g
respectively. The correlation coefficient was R* = 0.87 and the exponent value 'b 'was

2.20 (Fig. 2.6).

From the results, the exponent value ‘b’ ranged from 2.17 to 2.53. The mean
value of ‘b’ was 2.3. Thus species showed a negative allometric growth (b<3). The
allometric coefficient (b) presented highest values in January and lowest value in

March.

The correlation coefficient (R*) was range from R* = 0.87 to 0.95 during
studied period. The significantly length-weight was observed between the length and
weight of C.intha.

2.3.3 Condition Factor

The highest value of condition factor (K) were observed in February (2.9)
followed by in March and April (2.1) each while the lowest value was notice in

January (1.8). The mean value of condition factor (K) was 2.2.
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Table 2.1 Distinct Characters of the male and female of Cyprinus intha

No Female Male

1 Pectoral fin relatively small and Pectoral fin relatively long and
weak with the outermost ray not prominent with well developed thick
very thick outermost ray

2 Inner surface of the pectoral fin Inner surface of the pectoral fin facing
facing the body, is smooth to the body, is rough to feel by touch
feel by touch

3 Abdomen shows a conspicuous Abdomen does not generally show
bulge which extends past the conspicuous bulge and is not very soft to
pelvis up to genital aperture. touch. Abdomen shows median ridge in
Abdomen soft to touch. No front of vent
median ridge in front of vent.
Bulge in the abdomen may also
be due to fat deposit around the
gut

4  Genital aperture is protruding Vent not protruding pit-like in
and swollen, turgid, shows appearance
pinkish margins

5 Ova visible inside genital Milky white milt extrudes through
aperture when gentle pressure genital aperture on applying gentle
applied to abdomen. Vent may pressure to abdomen
also be swollen and reddish

6 Body stouter in appearance Body thinner and linear in shape relative

relative to adult males of same

age

to adult females of same age.
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Plate 2.3 Studied fish species

A.  Cyprinus intha (male)
B.  Cyprinus intha (female)



Plate 2.3
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2.4 Discussion

Cyprinids are commercial importance groups of inland fisheries in Myanmar.
Information on length and weight relationship and relative condition factor of several
cyprinids species is available. Moreover, fish normally retained same shape of the
body throughout their life span. Inle carp, Nga-hpein is an importance commercial
species and staple food for local people Intha in Inle lake. So that the present study
investigates length-weight relationship and condition factor for Inle carp
Cyprinus intha in culture pond. This study should be provided a significant useful

technique for further study in breeding program.

Ricker (1968) expressed the importance of length-weight relationship in
population assessments. The length-weight relationship of fish is an important fishery
management tool (Beyer, 1987). This relation is also a quantitative expression of the
development at corporal level of an organism and gives information on the condition
and growth patterns of fish (Bagenal and Tesh, 1978). Length —weight relationship of
C. intha was highly significantly correlated and the correlation coefficient was ranged
from R*= 0.87 to R* = 0.95. This result agrees with Nuner and Zaniboni-Filho (2009).
In the Upper Uruguay River study on C. carpio which also showed positively
correlation (R*= 0.97).

Dhakal and Subba (2003) reported that the values of 'a' and 'b' differ not only
in different species but in same species due sex, maturity stage and feeding intensity.
According to Hile (1936) and Martin (1949) the values of exponent 'b' usually ranges
between 2.5 and 4.0.In present study, C.intha showed negative allometric growth, the
values of 'b' ranged from 2.1to 2.5. This result agree with the findings of Nuner and
Zaniboni-Filho (2009) on a related cyprinid, Cyprinus carpio from the upper Uruguay
river in Brazil which showed negatively allometric ‘b’ value ranging from 2.3- 2.5.
Konan et.al (2007) reported that isometric growth in two Cyprinids (Labeo caubie
and L. parous) in South-Easten of Ivory Coast. Khan (1972) observed that the value
of 'b' in Labeo rohita was 3.06. Sinha (1973) estimated a value of 3.02 in
Puntius sarana. Dhakal and Subba (2003) observed that high values of 'b' may be due

to higher feeding intensity of the juvenile.

Stewart (1988) observed that the reduction in the breeding and nursery ground

of O.niloticus in lake Turkena, Kenya, as contributing to dramatically lower condition
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factor, pollution also seen to affect the condition factors of O. niloticus in lake Mariat,
Egypt (Bakhoum, 1994). Variation in condition factor with seasons and pollution has
been documented by Khallaf et al., (2003) in Shanawan drainage canal in Egypt.
Olurin and Aderibigbe, (2002) suggested that the condition factor of pond reared
juvenile Oreochromis niloticus was observed to be in good condition as the value was

higher than one.

In the present study condition factor is higher than one. Therefore, it is
concluded that C. intha examined were in good condition and healthy and can be used

for seed production at Thayetkone Fishery Station.



CHAPTER 3

EMBRYONIC AND LARVAL DEVELOPMENTAL STAGES OF
Cyprinus intha Annandale, 1918 WITH EMPHASIS ON
FINGERLING PRODUCTION

3.1 Introduction

Fisheries have been recognized in the last decade as one the fastest growth
sector. It is becoming more and more important in times of rural and social
development by providing a reliable source of protein, opportunities for employment
and supplementary income. It is not only for food security but also as it is a fast
renewable resource. The conservation of fisheries resources and the maintenances of

ecological system are the main factors in the development of fisheries.

Fish is staple food for people in many parts of the world, particularly in Asia.
Aquaculture has become the world’s fastest growing food production system, with
growth rates of over 9