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disertasi ini.
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RINGKASAN

CECILIA ENY INDRIASTUTI. Peningkatan Produksi Benih Lele Clarias
gariepinus dengan Menekan Kanibalisme Melalui Pendekatan Padat Tebar,
Fotoperiode dan Hormon Estradiol-17p. Dibimbing oleh MUHAMMAD ZAIRIN
JUNIOR, MUHAMMAD AGUS SUPRAYUDI, ALIMUDDIN dan EDDY
SUPRIYONO.

Pembesaran ikan lele secara intensif menuntut ketersediaan benih dalam
Kuantitas, kualitas dan kontinuitas yang terjamin. Namun demikian, usaha
pembenihan ikan lele masih banyak menggunakan cara konvensional dengan
kepadatan dan kelangsungan hidup yang masih rendah sehingga produksi benih
Belum maksimal. Pada awal pemeliharaan larva lele sampai fingerling, kanibalisme
yang terjadi masih tinggi, sehingga perlu dicari solusi untuk meningkatkan
aroduktivitas melalui peningkatan padat tebar dan menekan tingkat kanibalisme.
Kanibalisme dipengaruhi oleh faktor eksternal yaitu padat tebar dan fotoperiode
serta faktor internal yaitu hormon. Padat tebar dapat memengaruhi kelangsungan
hidup dan pertumbuhan ikan lele. Peningkatan padat tebar pada larva lele sampai
12.000 ekor m2 dapat menekan sifat agresif benih lele, namun padat tebar yang
lebih tinggi (4.000 ekor m-2) pada juvenil lele dapat menyebabkan kanibalisme yang
tinggi. Padat tebar mempunyai korelasi negatif dengan pertumbuhan. Selanjutnya
cahaya adalah salah satu faktor fisik penting yang memengaruhi pertumbu han dan
kelangsungan hidup benih lele. Cahaya mendorong tingkat agresi yang lebih tinggi
dan menekan pertumbuhan benih lele. Agresi teritorial berkurang pada kondisi
gelap, namun demikian kondisi terangtidak berpengaruh signifikan pada mortalitas
larva. Kondisi gelap secara signifikan memacu pertumbuhan dan menurunkan
kanibalisme benih lele. Hormon estradiol-17p (E2) merupakan hormon utama pada
betinayangdapat menimbulkan feminisasi pada hewan jantan. Fungsi E; dapat juga
digunakan sebagai terapi depresi, melalui aktivasi neuroamine transmitters.
Sementara itu, hormon androgen (testosteron) telah dibuktikan bertanggung jawab
untuk beberapa fungsi antara lain tingkah laku agresi. Sifat benih ikan lele yang
agresif diduga karena hormon androgen bawaan dari induknya. Pemberian E,
secara eksogen dapat memengaruhi keseimbangan hormon dalam tubuh, yaitu
menekan hormon androgen. Aplikasi kombinasi faktor padat tebar, fotoperiode dan
hormon E; diharapkan dapat meningkatkan produksi benih lele.

Penelitian ini terdiri dari tiga tahapan penelitian meliputi: (1) Evaluasi
kanibalisme dan kelangsungan hidup larva lele Clarias gariepinus: pengaruh padat
tebar tinggi dan pemberian E; dosis berbeda dengan cara perendaman, (2) Evaluasi
kanibalisme, kelangsungan hidup dan pertumbuhan juvenil lele Clarias gariepinus:
pengaruh padat tebar tinggi dan dosis E, berbeda melalui pakan, (3) Evaluasi
tingkah laku agresif, kanibalisme, kelangsungan hidup dan kinerja pertumbuhan
Juvenil lele Clarias gariepinus: pengaruh fotoperiode dan dosis E.

Dua faktor yang diujikan pada penelitian pertama adalah (1) padat tebar:
9.000 dan 12.000 ekor m-2serta (2) dosis E, (hasil penelitian pendahuluan): 0, 2,5
dan 5 mg L yang diberikan melalui perendaman selama 6 jam di awal
pemeliharaan. Larva lele berumur empat hari setelah menetas dipelihara selama 14
hari dengan suhu 28-30 °C. Pakan diberikan secara ad libitum. Potensi kanibalisme
dilihat dari banyaknya jumper di akhir penelitian. Hasil penelitian menunjukkan



potensi kanibalisme menurun sejalan dengan peningkatan kadar estradiol dalam
tubuh lele. Koefisien keragaman panjang meningkat pada perlakuan kontrol. Laju
pertumbuhan spesifik dan panjang relatif pada padat tebar tinggi yang diberi E;
sama dengan padat tebar lebih rendah. Simpulan dari penelitian ini adalah
pemeliharaan larvalele dengan padattebar 12.000 ekor m-2yangdirendam E,dosis
2,5 mg L1 selama 6 jam di awal pemeliharaan dapat menurunkan kanibalisme dan
memberikan kelangsungan hidup terbaik.

Penelitian kedua mengombinasikandua faktor, yaitu padattebar 2.000; 3.000;
dan 4.000 ekor m2(dikodekan dengan 2D; 3D; dan 4D) serta perlakuan pemberian
pakan berhormon E, dengan dosis 0,50 dan 100 mgkg! pakan (modifikasi Hossain
dan Afruj (2002); dikodekan dengan EO; E50; dan E100). Penelitian terdiri dari
sembilan perlakuan dengan masing-masing empat ulangan. Juvenil lele dipelihara
selama 21 hari dengan frekuensi pemberian pakan dua kali dan feeding rate 5%.
Pada awal dan setiap tujuh hari bobot dan panjang ikan diukur dengan mengambil
30 sampel per akuarium. Kadar E, dan glukosa diukur pada hari ke-21. Pada akhir
penelitian ikan dipanen dan ukuran dikelompokkan berdasarkan panjang baku.
Hasil penelitian menunjukkan bahwa kombinasi perlakuan 3D-E50 dapat menekan
sifat agresif teritorial ikan lele dengan potensi kanibalisme terendah. Simpulan dari
penelitian ini adalah perlakuan dengan kombinasi 3D-E50 menunjukkan tingkat
kelangsungan hidup, laju pertumbuhan spesifik, bobot mutlak, panjang relatif dan
panjang mutlak yang lebih baik dibandingkan perlakuan lainnya, namun perlakuan
4D-E50 memberikan output benih harapan panen yang lebih tinggi.

Pada penelitian ketiga dilakukan kombinasi dua faktor, yaitu fotoperiode
12L:12D;24L:0Ddan0L:24D (masing-masingdikodekan denganK, L dan D) serta
perlakuan pemberian pakan berhormon E; dengan dosis 0 dan 50 mg kg pakan
(dikodekan dengan 0; dan 50). Juvenil lele berumur 25 hari dipelihara dengan
kepadatan 4.000 ekor m-2 selama 28 hari, pemberian pakan dan pengumpulan
sampel uji sama dengan penelitian 1. Hasil penelitian menunjukkan bahwa
kelangsungan hidup tertinggi didapatkan pada perlakuan D50 (91%) dan terendah
diperlihatkan pada KO (81,83%). Benih lele yang dipelihara pada kondisi OL:24D
menunjukkan tingkah laku berenang yang lebih aktif dibanding yang dipelihara
pada kondisi 24L:0D. Sebaliknya tingkah laku agonistik dan istirahat terlihat lebih
tinggi pada lele yang dipelihara pada kondisi 24L:0D dan kondisi 12L:12D.
Perlakuan L50 dan D50 memperlihatkan laju pertumbuhan spesifik, panjang relatif,
bobot dan panjang akhir, efisiensi pakan dan kandungan E; lebih tinggi
dibandingkan perlakuan lainnya. Simpulan dari penelitian ini adalah pemeliharaan
juvenil lele kombinasi kondisi gelap terus-menerusdengan pemberian hormon E;
sebanyak 50 mg kg pakan-! dapat menekan kanibalisme serta memberikan tingkat
kelangsungan hidup dan pertumbuhan terbaik. Simpulan umum dari ketiga
penelitian di atas adalah penggunaan padat tebar tinggi pada larva dan juvenil lele
dengan penambahan hormon E, yang dipelihara dalam kondisi gelap dapat
meningkatkan kelangsungan hidup dengan menekan kanibalisme dan memperbaiki
kinerja pertumbuhan.

Kata kunci: estradiol-17f3, fotoperiode, kanibalisme, padat tebar, pemeliharaan
benih lele
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SUMMARY

CECILIA ENY INDRIASTUTI. Increasing the Production of Catfish Seed
Clarias gariepinus by Inhibiting Cannibalism through the Stocking Density,
Photoperiod and Oestradiol-17 Hormone Approach. Supervised by
MUHAMMAD ZAIRIN JUNIOR, MUHAMMAD AGUS SUPRAYUDI,
ALIMUDDIN and EDDY SUPRIYONO.

Intensive catfish rearing requires a guaranteed supply of seed in terms of
duantity, quality, and continuity. However, many catfish seed businesses use
gonventional methods with a low stocking density and a low survival rate, leading
0 a less than optimum seed production. From the start of catfish larvae rearing up
0 fingerling size, the cannibalism rate is still high, necessitating a solution to
gmprove productivity through increasing the stocking density and decreasing the
cannibalism rate. Cannibalismis influenced by external factors such as the stocking
density and photoperiod and internal factors such as hormones. Stocking density
can influence the survival rate and growth in catfish. An increased stocking density
could suppressthe catfish larvae’s aggression activity, buta higher stockingdensity
also enables a higher cannibalism rate specially in juvenile catfish. Stocking density
has a negative correlation with growth. Light is one of the important physical factors
thatinfluence growth and the survival rate of catfish seed. Lightencourages a higher
aggression leveland inhibits growth in catfish seed. Territorial aggression decreases
in dark conditions; however, bright conditions did not have a significant effect on
larvae mortality. Dim lighting conditions significantly increased growth and
decreased cannibalism in catfish seed. The hormone 17p-oestradiol (E;) is the main
hormone in females which can cause feminization in male animals. E; could also
be used as depression therapy through the activation of neuroamine transmitters.
Meanwhile, the androgen hormone (testosterone) has been proven to be responsible
for some functions such as aggressive behavior. The catfish seeds’ aggressive
behavior is believed to be carried by the androgen hormone from their parents. The
administration of exogenous E, could affect the balance of hormones. which in this
case means the suppression of the androgen hormone. An application of a
combination of stocking density, photoperiod and E, hormone is expected to
improve the production of catfish seed.

The present study consisted of three stages. These stages were: (1)
Evaluation of cannibalism and the survival rate in Clarias gariepinus catfish larvae:
the effect of a high stocking density and different E, dosages administered through
iImmersion (2) Evaluation of cannibalism, survival rate and growth in juvenile
Clarias gariepinus catfish: the effect of a high stocking density and different E;
dosages administered through the feed: and (3) Evaluation of the aggressive
behavior, cannibalism, survival rate and growth performance in juvenile Clarias
gariepinus catfish: the effect of photoperiod and E, dosages.

Inthe firststudy, two factors were tested, namely (1) stockingdensities: 9,000
and 12,000 individuals m-2 and (2) E, dosages: 0. 2.5 and 5 mg Lt administered
through a 6-hour immersion at the beginning of the rearing period. The catfish
larvae were aged four days post-hatching and were reared for 14 days at a
temperature of 28-30 °C. Feed was given ad libitum. The cannibalism potential was



Vii

assessed through the number of jumpers at the end of the study. The results of the
study showed that the cannibalism potential decreased as the E; level increased in
the catfish’s body. The coefficient of variance for length increased in the control
treatment. Atthe end of the study, in high stocking densities given E,, the specific
growth rate and relative length had similar values to those in lower stocking
densities. This study concluded that the rearing of catfish larvae using a
combination between a stocking density of 12,000 individuals m-2and an initial
immersion in E;, at a dosage of 2,5 mg L for 6 hours could decrease cannibalism
and resulted in the best survival rate.

The second study combined two factors: stocking densities of 2,000, 3,000
and 4,000 individuals m-2(coded respectively as 2D, 3D, and 4D) and the treatment
with E; hormone-coated feed at dosages of 0, 50 and 100 mg kg feed (coded as
EO, E50 and E100). The study consisted of nine treatments which were
combinations between the two factors with four replications each. Juvenile catfish
were reared for 21 days with a feeding frequency of twice daily and at a 5% feeding
rate. At the beginning and after every 7 days the fish's weight and length were
measured by taking 30 individual samples per aquarium. The E; and glucose levels
were measured onday 21. Atthe end of the study, the fish were harvested and were
grouped based on standard length. The results of the study showed that the
combination treatment 3D-E50 could suppress the catfish’ territorial aggression and
had the lowest cannibalism potential. This study concluded that the treatment with
the 3D-E50 combination showed a better survival rate, specific growth rate,
absolute weight, relative length and absolute length than the other treatments;
however, treatment 4D-E50 had a higher cultivation efficiency.

The third study combined two factors, namely photoperiods 12L:12D,
24L:0D and 0L:24D (coded as K, L and D) and treatment with E; hormone coated
feed at dosages of 0 and 50 mg kg-1feed (coded as 0 and 50). Juvenile catfish aged
25 days were reared at a density of 4,000 individuals m-2 for 4 weeks. The feeding
and sampling methods used were the same as in study Il. The results of the study
showed thatthe highest survival rate was exhibited by treatment D50 (91%) and the
lowest was exhibited by KO (81.83%). Catfish seed reared in the OL:24D condition
exhibited more active swimming behavior than those reared in the 24L.0D
condition. In contrast, the agonistic behavior and resting behavior were higher in
catfish reared in the 24L:0D and 12L:12D conditions. The treatments L50 and D50
exhibited a higher specific growth rate, relative length, final weightand length, feed
efficiency and E; level than the other treatments. This study concluded that the
rearing of juvenile catfish under a combination of continuously dark conditions and
the administration of the E; hormone at 50 mg kg feed-1 could decrease cannibalism
and resulted in the bestsurvivaland growth rate. The general conclusion of the three
studies above was that a high stocking density in catfish larvae and juvenile catfish
with the administration of E; hormone combined with rearing in dark conditions
could increase the survival rate by suppressing cannibalism and improving the
growth performance.

Keywords: cannibalism, catfish seed rearing, oestradiol-17p, photoperiod, stocking
density.
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