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MESSAGE

Himalayan states of our country are known for their difficult
terrains, diverse geomorphology and small land holdings. Available
land and aquatic recourses of hills could be appropriately used through
technological intervention to boost the crop yield for livelihood security
of hill people. Among important cultivable fish species, Oncorhynchus
mykiss, known as rainbow trout has a good scope, high demand in both
domestic and export markets and potential for improving hilly fish
production.

With intensification of trout farming coupled with environmental change, farmers
frequently encounter several infectious and noninfectious health problems in their culture
raceway and hatcheries. Appropriate diagnosis of the disease and timely control may help in
minimizing the loss. This is only possible through field oriented systematic documentation
of such commonly occurring diseases. Comprehensive field observation is necessary to
formulate a suitable location specific fish health management practice for the trout grower.

| appreciate and congratulate the Director and authors for their meticulous field
observations on various seasonal health problems affecting life stages of rainbow trout in
hatchery, nursery and culture raceways and translating these observations into a bulletin
form.

| hope the information generated in this bulletin about common health problems in
trout farming would be useful for farmers, extension officers, students and planners and
will act as a supportive document for disease surveillance program in the coldwater region

of the country. n Q0 &
/

(J. K. -Jena)



FOREWORD

To understand existing fish health problems and to achieve
estimated Coldwater growth of 3% in the country, it is necessary
to have comprehensive knowledge of local conditions, species _ % 1
cultured and common health problems of economically important =1
coldwater fish. On-field observations and documentation of health
issues of coldwater fish may serve as a base material for formulating
an effective health management practice.

The present bulletin “Field Observations on Common Health Disorders of Farmed
Rainbow Trout (Oncorhynchus mykiss)” is an endeavor for documenting on-field
observations on various health problems experienced by authors in trout farms of
Uttarakhand, Himachal Pradesh and Jammu and Kashmir affecting rainbow trout growth,
survival and production.

| hope and believe, this bulletin will act as a supportive document in minimizing loss
occurring through various health problems in rainbow trout farms of the country.

Dk

(Debajit Sarma)
Director (Acting)
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Introduction

Among cultivable species, rainbow trout, Oncorhynchus mykiss, has a distinction of having
worldwide popularity both in terms of farming as well as consumption. Owing to its excellent
cultivable traits like fast growth in lower thermal regime (4-21°C), high supplementary feed
acceptance, swift breeding response and good survival in high stocking density, rainbow trout
is considered as an important candidate species for commercial production in Coldwater area of
the country. Inrecentyears, trout farming has gainedan impetus in hill states of India. On the other
hand, this intensification of culture activities have adversely affected the growth, survival, and
production of trout and potentially causing various health problems to the rearing animal. Thus
farm level observations and documentation of base line data could help in effectively formulate
a management practice as a preventive method to various health issues in trout farming. The
present bulletin describes various disorders and disease which are generally encountered in
rainbow trout farms of Uttrakhand, Himachal Pradesh and Jammu and Kashmir.

Monitoring of fish health status includes observations like sample collection, their numbers,
date of collection, degree and percentage rate of infection; chronic, mild, moderate or acute,
symptomatic behavior of all fish along with clinical signs, rate and time of mortality, smear
from qills and other organs for detection of parasites, collection of different organs besides
other relevant background data from infected ponds. Following the standard method of 2%
of stock was examined in rearing raceways, while in nursery tanks 0.25% fry were examined at
regular basis. Dead and moribund specimens of fry and adults were brought to the laboratory
for detailed diagnosis. Length and weight of infected and normal samples were also recorded
during the sampling to access the probable weight loss.

Following season wise health disorders of rainbow trout were recorded during the study
conducted in various trout farms for a period of 3 years. Ocular infection that occurs round the
year; dermal head necrosis in February-March; white spot disease during September-October;
fungal infestations in eggs and adults, pre-spawning jumping tendency from the raceways
during November-December; pre &post spawning mortality in February and deformed larval
mortality in indoor hatchery in March-April.

Infectious Health Disorders

1. Eye Infection in Trout

Eye infection was predominantly observed in raceways stocked with 3-4 year trout
weighing 300+ 50g. The average prevalence of eye infection ranged between 10-34%
Initial visible symptoms is marked with appearance of red line or vascularization in
periphery of lens. Gradually opaqueness develops after 2-3 months and finally single or
both the eyes get putrefied, causing complete blindness of the fish. However, it has been
observed that infected eye may heal while the lens is lost. In most cases the infection
terminates with loss of eye ball. The water temperature during infection ranged between
15-19°C with 30-40% mortality. During winters, as the water temperature decreases, the
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frequency of infection related mortality declines. In our observations, infected females
were found to have poorly developed ovary during breeding seasons. Interestingly one
year old trout having weight of 97-109.5 g and length of 205-225 mm were found free:
from infection without any external signs of disease. The eye infection showed adverse
effect on growth, reproduction and survivability as infected trout were not able to
compete with healthy ones for feed.

It is reported that metacercaria stage of digenetic tramatode Diplostomum
spathaceum is also a causative agent for this kind of condition and the parasite
completes its life cycle in fish eating birds, snails/cironomid larvae and fish. Cataracts
among trout may also be induced by a variety of factors like nutritional, environmental,
chemical or bacterial infections. In salmonids, several causes have been proposed for the
development of eye infection, many of them are nutritional for example the deficiency
of zing, riboflavin, tryptophan, thiamine and methionine. Other factors associated
with eye infection are rapid fluctuations in water temperature, salinity, triploid genetic
constitution, Homozygosity, UV radiation, cholinesterase inhibitors and electrolytic
imbalance.

At 74

First sta gé of eye infection
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Spread pattern of eye blindness in rainbow trout population reared at raceways

Condition Factor

Well-being of trout population and reproductive maturity was predicted by condition
factor. About one hundred trout fry and thirty 2-3 yr age group trout were taken from selected
rainbow trout farms. The condition factor (K) for healthy trout population was above 1.2, while
for infected diseased specimens, it varied in between 0.62-1.19. Moreover, hepatosomatic index
(HIS) for healthy and diseased trout (age group 3-4 yrs) ranged in between 0.89 - 1.3 and 1.15-
1.17 respectively. '
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Quantification of Loss Due to Eye Infection

Eye infected male and female trout exhibited a weight loss of 40-55% and 30-45%
respectively before reaching the maturity. Females with acute infection did not show any sign
of maturity during breeding season. Infected 4+ year male brooders did not develop jaw hook
which is considered as a secondary sexual character. Absolute fecundity of a healthy female
brood fish was 0.159 g eggs/g of body weight while infected trout of same age group had a
fecundity of 0.108g eggs/g of body weight. The overall three year observation showed a mean
reduction of 30% body weight with 50% egg loss in trout.

2. Red Mouth Disease of Rainhow Trout (RMD)

With commencement of increasing raceways water temperature from 11.0°C to 22.5°C
from March, April, onwards, epidemics of a disease encountered in juveniles and adult farmed
rainbow trout. At initial stage 1-2 specimens found died. However, full-fledged disease condition
with large scale mortality in raceways appeared within 10-15 days period. Maximum mortality
recorded during April- August with peaks in the month of June. Darkening of skin color, slow
movement, typical reddening and ulceration of lower and upper jaw and mouth cavity were main
distinguishing external clinical features observed in diseased specimens. A typical ulceration in
lower abdominal area near anal opening and ulceration of gills and gill cartilage in advance
stage of infection also found. Petechial hemorrhages in internal organs and yellowish mucoid
fluid deposition in abdominal cavity has also been observed in RMD infected fishes.

Mortality Rate: Among all health problems, mortality due to this disease varied between
06.07 - 49.47% of total diseased fishes. During the period of outbreak, total about 126 specimens
reported died due to lower jaw and mouth ulceration.

SN Name of the or* UTM* RMD* TFR* DN* ESMM* oT* Total
disease Nos. Nos. Nos. Nos. Nos. Nos. Nos. Nos.
Period (%) (%) (%) (%) (%) (%) (%)

1. April-June- 30 4 79 2 3 1182 0 1300

(2.30%) (0.30%) (6.07%)  (0.15%) (0.23%) (90.92%)

2. July-Sept. 14 0 47 6 3 24 1 95
(14.73%) (49.47%)  (631%) (3.15%) (25.26%) (1.05%)
Total 44 4 126 6 6 1206 0 1395

(3.15%) (0.28%) (9.03%) (0.43%) (0.43%) (86.45%)

0I- Ocular Infection

UTM- Unstripped trout mortality
RMD- Red mouth disease like
TFR-Tail fin rot

DN- Dermal necrosis
ESMM- Environmental stress mediate mortality
OT- Other infection
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Large scale mortality due to RMD in rainbow trout showing various symptoms

Diagnosis: Samples collected for further diagnostic investigations. Based on initial studies
on epidemiology and clinical features, the outbreak found similar to enteric red mouth disease
reported elsewhere from trout farms, The problem is emerging with intensification of trout ;
farming and prolongation of warmer conditions in trout farms. Pathogenic bacterial strains |
responsible for the disease outbreak may inhibit in the internal organs without displaying any ‘
clinical features. Thus, apparently healthy looking fishes in rearing raceways may also act as a I
carrier of the disease with initiation of adverse conditions along with increase of temperature. :
However, lowering of water temperature in subsequent month along with antibiotics '
medication helped in reduction of this infection. Thermal stress and pollution in raceways acted
as a predisposing factor.
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Hemorrhagic testis and alimentary canal in rainbow trout mature males
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3. Superficial Ulceration of Head Epidermis

In many trout farms, head region of cultured trout was noticed with lesions, which leads to
superficial ulcer in raceways. One the possible reason may be the pricking of rainbow trout head
by predatory birds that could have resulted into wound development. Presence of claw marks
over the body of trout also concurred with the above reason. Clean, transparent water with and-
shallow nature of raceways with crowded stock create possible chance of bird menace. Small
lesions developed over the head region may be invaded by opportunistic pathogens, coupled
with fluctuations in water quality parameters resulted to mortality.




