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The Effect of Feeding High Level of Protein on Reproductive
Performance of Bali Starling

Mas’ud Hariadi, Budi Utomo, Herry A. Hermadi, Rezha S.W. Hadi, Alfian Zulfahmi and Erma Safitri!

Faculty of Veterinary Medicine, Universitas Airlangga, Surabaya 60115, Indonesia.
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Abstract

Bali Starling naturally found in the western
part of Bali Island, is a critically endangered
species. The research aim was to improve their
reproductive performance of egg production and
hatcthability by feeding various levels of protein.
Twelve pairs of Bali starling were divided into
4 treatment groups i.e C (control, commercial
feed); T1 (protein 17%); T2 (protein 18%); T3
(protein 19%). Feed were made from combina-
tions of Gryllus mitratus, Oecophylla smarag-
dina’s egg, Musa acuminata balbisiana, Zea
maize, Arachis Hypogaea, Glycine max, Vigna
radiate and fish powder. The result showed T3:
19% protein had better result for egg production
and hatchability.

Key words : Bali starling, Fertility, Hatchabil-
ity, Reproductive perfomance.

Bali Starling (Leucopsar rothschildi) is
a bird that is very popular among the people
because of the beauty of its physical form and
brilliant blue eye frame. It was estimated that
the population of around 300-900 birds in the
wild in 1990 due to predators, the number
decreased. Although as many as 126 birds have
been released in the Bali Barat National Park on
2011, their survival was not monitered (Collar
et al., 2012). This species has been the focus of
much conservation effort and protected under
Indonesian law since 1970 (Jepson, 2016).

Materials and Methods

Twelve pairs of Bali Starlings used in the experi-
ment were devided in to three treatment using
on protein content of 17% (T1), 18% (T2) and 19%
(T3), prepared by using diferent feed inggredi-
ents using a combined method of trial and error

1Corresponding author : Email : rma_fispro@yahoo.com

and the Pearson square method to obtain protein
content. In control treatment using commercial
bird feed (C). The feed ingredients that were
used as feed are analyzed for protein content
at the Laboratory of Animal Food Sciences,
Faculty of Veterinary Medicine, Airlangga
University using the Kjiedhal method. All the
treatment were fed 2 times a day, morning and
evening in cages. It was observed the mating
speed and eggs yield have increased (Hasib et
al., 2017). The eggs were incubated for 14 days.
Data analysis was done for hatchability of egg.

Results and Discussion

Nutrient contents of feed ingredients was
summarized in Table I. The results of the
proximate analysis conducted at the Laboratory
of Animal Food Sciences, Faculty of Veterinary
Medicine, Airlangga University, Surabaya.

From the results of the proximate
analysis, the material was mixed using Pearson
square method to obtain the expected protein
levels as listed in Table II.

The results of research conducted from
August to December 2014 at the Safari Bird
farm in Kudu village, Kertosono Subdistrict,
Nganjuk Regency, East Java, are presented in
table III.

The treatment T3 has revealed better
fertility in all the replicates, however the embry-
onic mortality was high in the two replicates
of two each. The third replicate has yielded
successful hatch all the three eggs set (100%).
The hatchability in the other two replicates of
T3 were only 33.3%. The all other treatment
groups did not produce success in fertility or
hatchability. The eggs from the other treatment
groups had low fertility and higher embryonic

48 The Indian Veterinary Journal (October, 2019)
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Table I. Nutrient content of feed ingredients and compounded feed.

Nutrition (%)

Raw Material Dry(l;ﬁ)?tter Abu FE:r ';f[g% C'::gf[?; ?:ngf Ca BETN (Kc'\g:?kg)
Compounded Feed 93.092 9.476 16.375 6.140 10.135 1.905 50.967 2886.693
Kroto 24.892 0.883 14.670 2.560 3.697 0.190 3.083 795.463
Crickets 26.257 1.280 16.283 3.857 4.828 0.591 0.406 846.792
Banana 41.774 0.926 3.554 14.787 2.266 0.712 20.241 1932.645
Corn 88.166 1.578 10.765 2.503 3.442 0.012 69.879 3117.61
Peanuts 92.277 2.174 26.300 12.990 12.727 0.681 38.086 3242.91
Green beans 92.373 3.365 23.453 3.451 4,932 0.183 57.172 3144.90
Soybeans 90.057 4.458 30.702 9.550 11.450 0.385 33.896 2984.92
Fish flour - - 44.754 - - - - -

Source : Laboratory of Animal Food, Faculty of Veterinary Medicine, Airlangga University

Table Il. Feed composition of experimental rations / kg of feed

. C T1 T2 T3

Material
(Control) 17% 18% 19%

Comercial bird feed 100 - - -
Crickets - 2 2 2
Kroto - 2 2 2
Banana - 5 5 5
Fish flour - 5 5 5
Peanuts - 5 5 5
Green beans - 10 10 10
Soybeans - 14 19 23
Corn - 57 52 48

Description: Per kg of ration plus 0.06 grams Introvit 4+ ws as a source of vitamins, minerals

and amino acids

mortality.

The results obtained in this study were
not significantly different of Balen et al. (2000).
In the process of preserving the Bali Starling,
the number of eggs produced is not only impor-
tant, but also they should be fertile to preserve
the Bali Starlings. The third treatment replicate
the one had the highest fertility percentage with
all the eggs hatched. In the control treatment,
the production was 0 due to the fact that their
feed does not have enough protein to support the
egg production and fertility like might be the
reasons.

There are several factors unsuccess-

ful mating any immature sperm. Williams
and Feistner (2006) states that egg fertility is
influenced by sperm quality, parent age, their
nutritional status, mating time, male-female
ratio. Feed plays an important role in their
production of eggs (Prasetyo and Safitri, 2016)
and also for fertility and successful rearing of
young ones. Dietary deficiencies (nutrition) can
result in decreased sperm production, fertility
and embryonic death (Safitri et al., 2016).

In hatchability study, The third treat-
ment had an average value of 55.5%. All eggs
on third treatment were fertile but some failed
to hatch due to environmental factors and the
lack of parental care, like cracks in the shells

The Indian Veterinary Journal (October, 2019) 49
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Tabel Ill. Production and Hatchtability of Bali Starling Eggs

Treatment Cage Egg production Fertility Mortality Hatch Hatchability
52 0 - - - -

C (Control) 54 0 - - - -
63 0 - - - -
55 3 - - - -

T1 60 2 - - - -
62 2 - - - -
53 2 - - - -

T2 57 3 1 1 - 0%
63 4 2 2 - 0%
58 3 3 2 1 33.3%

T3 59 3 3 2 1 33.3%
61 3 3 0 3 100 %

resulting poor hatchability

The egg quality increased with increas-
ing protein level (Shell thickness, Haugh Unit
and egg yolk weight percentage). Large eggs
and thick shells will result in lower egg shrink-
age during hatching so that they can increase
hatchability. Thin shells with low Haugh Unit
result in decreased hatchability. Similarly egg
shells and egg yolks are a source of material for
embryo development, so increasing egg shell
thickness and percentage of egg yolk will have
a bearing on the hatchability (North and Bell,
1990).

The second treatment had a hatchability
of 0% even though there were sufficient number
of eggs, there was high embryonic mortality due
to nutritional deficiencies.

Summary

Rations with 19% protein produced more the
number of egg Bali Starling and have high
fertility, all the eggs produced were fertile and
hatched, besides feed the climate and the level
of parental care can also affect hatchability.
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not ensure publication of the manuscript. On acceptance of the manuscript for publication, a Publication Charge (& 700/- for an Indian
manuscript and US$ 200 for a foreign manuscript) must be sent to The Editor.

It is mandatory that each Indian author should be a subscriber to the print or online version and a foreign author, to the online version of
the Journal. The annual subscription fee is & 700/- for the Indian subscriber and US$ 200 for the foreign subscriber for the print or online
version of the Journal.

Manuscript should be typed in A 4 size paper in double space with 12 pt size Times Roman font as per the Indian Veterinary Journal format.
Only two hard copies must be sent to the Editor, Indian Veterinary Journal, 11/7, Pasumpon Muthuramalinga Thevar Road (Chamiers
Road), Nandanam, Chennai - 600035, India. Clear prints of figures and photographs in duplicate if any must be sent in glossy print of maxi
size. The full postal address with posted pin code of the actual place where the work was carried out, along with the contact phone number
of the corresponding author should be provided below the names of author(s) in the articles submitted.

The decision of the Editor is final in all matters pertaining to the publication of the manuscripts. Editor has the right to do editorial
revision of the accepted manuscripts, restriction of number of pages, tables and figures. No reason shall be given for the non-acceptance of
the manuscript. Manuscript once received will not be returned to the author under any circumstances. The copy right shall rest with the
Journal and no part of any manuscript shall be reproduced without specific permission of the Editor.

Each manuscript received will be allotted a Registration Number. The authors, while sending the revised version of the manuscript based
on the comments of the referee, should submit the revised manuscripts in two forms, one hard copy and other one soft copy in CD. This
should be as per IVJ format and return the original version along with original comments to the Editor for reference and records. The revised
manuscripts should be submitted to the IVJ office within 90 days of receipt, failing which the article will not be considered for publication.
A demand letter will be sent to the corresponding author for payments such as processing fee (if not already paid), publication charges and
arrears of subscription fees. Only on receipt of full clearance of all the payments and the soft copy in CD, the concerned article will be
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INDIAN COUNCILOFAGRICULTURAL RESFARCH
Krishi Bhawan, New Delhi - 110 001

ICAR Awards - 2019

The Indian Council of Agricultural Research, New Delhi announces the following ICAR Awards

Sardar Patel Outstanding ICAR Institution Award 2019

Chaudhary Devi Lal Qutstanding All India Coordinated Research Project Award 2019
Pandit Deen Dayal Upadhyay Krishi Vigyan Protshahan Puraskar (National & Zonal) 2019
Atal Bihari Vajpayee ICAR Challenge Award 2019

Rafi Ahmed Kidwai Award for Qutstanding Research in Agricultural Sciences 2019

Jawaharlal Nehru Award for P.G. Outstanding Doctoral Thesis Research in Agricultural and
Allied Sciences 2019

Panjabrao Deshmukh Outstanding Woman Scientist Award 2019

Vasantrao Naik Award for Outstanding Research Application in Dry Land Farming Systems 2019
Bharat Ratna Dr C. Subramaniam Award for Outstanding Teachers 2019

Lal Bahadur Shastri Outstanding Young Scientist Award 2019

Swami Sahajanand Saraswati Outstanding Extension Scientist Award 2019

NASI-ICAR Award For Innovation and Research on Farm Implements 2019

Fakhruddin Ali Ahmed Award for Qutstanding Research in Tribal Farming Systems 2019

Dr Rajendra Prasad Puruskar for technical books in Hindi in Agricultural and Allied Sciences 2019

Nanaji Deshmukh ICAR Award for Outstanding Interdisciplinary Team Researchin
Agricultural and Allied Sciences 2019

Chaudhary Charan Singh Award for Excellence in Journalism in Agricultural Research and
Development 2019

Jagjivan Ram Abhinav Kisan Puruskar /Jagjivan Ram Innovative Farmer Award (National/Zonal) 2019
N.G. Ranga Farmer Award for Diversified Agriculture 2019

Pandit Deen Dayal Upadhyay Antyodaya Krishi Puruskar 2019 (National & Zonal)

Haldhar Organic Farmer Award 2019

ICAR - Cash Awards, 2019

The prescribed eligibility criteria, the guidelines and the pro-forma for applying for these awards may be downloaded from
the ICAR's website (www.icar.org.in). The applicants are required to submit their application in PDF format (in concise
form not exceeding 30 pages- highliting the significant achievements, citation (where applicable) awards/recognitions
earned and other important details as required as per the application format) on our dedicated ICAR Award email : (icar-
award2018@gov.in). In addition, two hard copies of the application form may also be submitted. In case of farmer applicants,
not able to submit the applications electronically, may submit two copies of applications duly forwarded and recommended
by the appropriate forwarding / nominating authority. The application(s) with complete documents sent through email, duly
forwarded and recommended by the appropriate authority should be sent to Dr. Shiv Prasad Kimothi, Assistant Director
General (Coordination), ICAR, Room No. 204A, Krishi Bhawan, Dr.Rajendra Prasad Road, New Delhi-110 001 so as to
reach him on or before 31.12.2019. The last date for receiving the hard copy of applications duly forwarded and recommended
by the appropriate autharity for applicants in the Andaman and and Nicobar Islands, Lakshadweep, States/Union Territory
in the North Eastern Region, Ladakh Division of J&K State and Sikkim is 15.01.2020. The candidates should also clearly
mention their contact details (mobile No. and e-mail) along with Bank Account No., Bank Address, IFSC Code and PAN
No and attach a copy of cancelled cheque. The Council will retain the award winning applications/thesis for the record.

Each candidate will be judged on the basis of the originality and/or the applied value of the research work / investigations
as revealed in the documents submitted by him/her/them. In all matters relating to the award, the decision of the Council

shall be final and no carrespondence on this account will be entertained. For details visit : hitp:/Awww.icar.org.in/.
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