DAFTAR PUSTAKA

Alberts, B.W. 1994. Biologi Molekuler Sel edisi kedua .Mengenal sel. PT
Gramedia pustaka utama. Jakarta.

Anonim. 2010. Analisis rasio RNA/DNA protein benih ikan kerapu bebek,
Cromileptes altivelis. Laporan Balai Besar Riset Perikanan Budidaya
Laut, Gondol-Bali, 1 hal.

Anonim.2011.Pertumbuhan Antara Udang Jantan dan Betina https://
www.google.co.id#g=&hl=id&safe=off&prmd=imvns&ei=ek2aT5bdN8L
4rQfrk4XCDgé&start=10&sa=N&bav=on.2,or.r_gc.r_pw.r_gf.,cf.osb&fp=
e273d50ecel7367a&biw=1143&bih=557

Anonim. 2012. Defenisi pertumbuhan. http://repository.ui.ac.id/contents/koleksi/
fedecb.pdf[2 Januari 2012].

Ardiana, D.W. 2009. Teknik Isolasi DNA Genom Tanaman Pepaya dan Jeruk
dengan Menggunakan Modifikasi Bufer CTAB. Buletin Teknik
Pertanian Vol. 14 No. 1, 2009: 12-16.

Bastardo dan Sofia B. 2003. Populasi lkan Trout Semua Betina Tumbuh Lebih
Cepat Dibandingkan Jantan. Arsip Kompilasi Literatur Perikanan.
https://www.google.co.id/#g=pertumbuhan+antara+udang+jantan+dan
+betina&hl.

Buckley, L.J. 1979. Relationship between RNA-DNA Rasio, Prey density, and
Growth Rate in Atlantic Cod larvae. J.Fish. Res. Board. Can.

Buckley, L.J. 1984. RNA/DNA ratio: an Index of Larval Fish Growth in The Sea.
Marine Biology 80:291-298.

Buscker, G.P., I.R. Adelman and E.M. Goolish. 1990. Growth. In C.B. schreck
and P.B. moyle. Methods for fish physiology. American Fisheries
society, Bethesda, Maryland.

Braak, K. 2002. Haemaocytic defence in black tiger shrimp (penaeus monodon).
PhD thesis, Wageningen University — with ref. — with summary in
Dutch. Nedherlands. 159 pages.

Caldarone, E.M. and L.J. Buckley. 1997. Relationship Between RNA/DNA Ratio,
Temperature and Growth Rate in Atlantic Cod Larvae. Ichthyoplankton
Ecology Fishries Ezsociety Of The British Isles, 50pp.

Caldora, E.M., Onge-Burns, J.M.S., dan Buckley, L.J. 2003. Relationship of
RNA/DNA Ratio And Temperature To Growth In Larvae of Atlantic Cod
Gadus Morhua. Marine Ecology Progress Series 262:229-240.

Cangara, A.S. 2011. Perkembangan, Pertumbuhan, dan Rasio RNA/DNA Larva

Udang Windu (P.monodon) Hasil Perkawinan Induk dari Lokasi
Berbeda [Tesis] Program Pascasarjana, Universitas Hasanuddin.

48



Chicharo, L.M.Z., dan Chicharo, M.A.A.T.1995. The RNA/DNA Ratio as a Useful
Indicator of Nutritional Condition in Juveniles of Ruditapes Decussatus.
Scientia Marine 59:95-101.

Chicharo, M.A. dan Chicharo, L. 2008. RNA:DNA Ratio and Other Nucleid Acid
Derivated Indices in Marine Ecology. International Journal of Molecular
Science 9:1453-1471.

Daud. S.P, Rachmansyah dan A.G Mangawe. 2001. Penelitian budidaya
bandeng intensif dalam karamba jaring apung di laut. Teknologi
budidaya laut dan pengembangan sea farming di indonesia
departemen kelautan dan perikanan bekerjasama dengan japan
international corporasion Egency. Jakarta.

Devi. 1990. Ikan Lele India Jantan Tumbuh Lebih Cepat Daripada Ikan Lele India
Betina. Arsip Kompilasi Literatur Perikanan. https:// www.google.co.id/
#g=pertumbuhan+antara+udang+jantan+dan+betina&hl.

Dewantoro, E. 2001. Rasio RNA/DNA, Karakter Morfometrik, dan Komposisi
Daging Ikan Mas (Cyprinus carpio) Strain Sinyonya, Karper Kaca, dan
Hibridanya. Tesis Program Pascasarjana, Institut Pertanian Bogor,
Bogor.

Doyle, J.J., Doyle, J.L. 1990. Isolation of plant DNA from freshtissue. Focus 2: 3-
BHarini, S.S., M., Leelombika, M.N. Shiva Kameshwari,
N.Sathyanarayana. 2008. Optimization of DNA isola.

Efendi, M.L. 1979. Biologi Perikanan. Yayasan Pustaka Nusantara, Jakarta.

Esteves, E., Chicharo, M.A., Pina, T., Coelho, M.L., dan Andrade, J.P. 2000.
Comparison of RNA/DNA Ratios Obtained with Two Methods for
Nucleic Acid Quantification in Gobiid Larvae. Journal of Experimental
Marine Biology and Ecology 245:43-55.

Fujaya, Y. 1999. Dasar Genetika dan Pengembangbiakan Ikan. Fakultas limu
Kelautan dan Perikanan. Universitas Hasanuddin. Makassar.

Haulihan, D. F., E. Mathers & A. Foster. 1993. Biochemical Correlatesof Growth
Rate in Fish. Page 45-71. London.

Harley, J.T. 2005. Regulatory Exercises in Microbiology. 6th ed. McGraw-Hill
Company, Boston: xiv + 466 him.

Haryanti, Mahardika, K., Moria S.B., dan Permana, I.G.N. 2006. Study on Fry
Performance of Black Tiger Shrimp Penaeus Monodon With Special
Reference to its Morphilogical and RNA/DNA Ratio Analysis. Indonesia
Aquakulture Journal 1 (2):159-164.

Haryanti. 2011. Penggunaan Marka Molekular Dalam Menghasilkan Induk
Unggul Udang. Makalah Disampaikan Pada Pertemuan Jaringan
Udang Vaname Nusantara 1, Di Denpasar, 16-18 Nopember 2011,31
Hal.

49



Houlin, D.F,. E. Mathers and Foster. 1993. Biochemical Correlates 1 of Growth
Rate in Fish, p:45-71 in J.C. Rankin and F.B. Jansxen fish
echophysiology. Chapman and Hall. London-Madres.

Joung dan Chen. 1992. Perbedaan Karakteristik Pertumbuhan Akibat Perbedaan
Jenis Kelamin Ikan. Arsip Kompilasi Literatur Perikanan.
https://www.google.co.id/#q=pertumbuhan+antara+udang+jantan+dan
+betina& hl.

Kamler, E., Jobling. 1992. Respiration and Metabolisme, in Fish and Fisheries
Series 13: Fish Bioenergetics. Chapman and Hall. London.

Karim, Y. 2002. Upaya Peningkatan Produksi Akuakultur Melalui Aplikasi
Teknologi Transgenik (Suatu Kajian Filsafat Ilmu). Makalah Pengantar
Falsafah Sains. Institut pertanian bogor-IPB. Bogor.

Karp, A.S. Kresovich, K.V. Bhat, W.G. Ayad, and T. Hodgkin. 1997. Molecular
Tool in Plant Genetic Resources Conservation: Aguide to the
technologies. IPGRI Technical Bulletin no. 2.

Klug, W.S. & M.R. Cummings. 1994. Concepts of genetics. Prentice-Hall Inc.,
Englewood Cliffs: xvi + 779 him.

Lewis, R. 2003. Human genetics: Concepts and applications. The McGraw-Hills
Company, Inc., Boston: xviii + 454 him.

Lumaret, R., H. Michaud, J.P. Ripoll, and L. Toumi. 1998. Chloroplast DNA
Extraction Procedure for Species High in Phenolics and
Polysaccharides. p. 15-17. In A. Karp, P.G. Isaac, and D.S. Ingram
(Eds.). Molecular Tool for Screening Biodiversity. Chapman and Hall,
London.

Nicholl, D.S.T. 1993. An Introduction to Genetic Engineering. Department of
Biological Science, University of Praisly.

Linacero, R.J., Rueda, & Vasques, A.M. 1998. Quantification of DNA. In Karp AP,
Isaac G, ingram DS (Editors) Molecular Tools For Screening
Biodiversity: Plants and Animals. Chapman and Hall. London,
Weinheim, New York, Tokyo< Melbourne, Madras, p. 18-21.

Martosudarmo dan Ranoemiharjo. 1983. Klasifikasi dan Morfologi Udang Windu.
http://dear08blog.blogspot.com/2003/03/htmL. [20 Januari 2012].

Millamena OM, Coloso RM, Pascual FP. 2002. Nutrition in Tropical Aquaculture
Essentials of Fish Nutrition, Feeds, and Feeding of Tropical Aquatic
Species. Philippines: Aquaculture Department Southeast Asian
Fisheries Development Center.

Meighen, E.A. 1991. Molecular biology of bacterial bioluminescence. Microbiol
Rev., 55:123-142.

Oliver, M.P., Diaz, M.V., M.A. 2009. Tissue Effect on RNA/DNA Ratios of Marine
Fish Larvae. Scientia Marine 73:171-182.

50



Paradisa. 2010. Ekstraksi DNA/bahan-ajar/pcr/. Di akses pada tanggl 5 Februari
2012. Makassar.

Parenrengi , A., Sulaeman, Suryati, E., dan Tenriulo, A. 2006. Karakterisasi
genetik rumput laut Kappaphicus alvarezii yang dibudidayakan di
Sulawesi Selatan. Jurnal Riset Akuakultur 1(1).

Pepin, P., Evans, G.T dan Shears, T.H. 1999. Patterns of RNA/DNA ratios in
larvae fish and their relationship to survival in the field. ICES Journal of
Marine Science 56:697-706.

Puspalarasati. 2011. Quantifikasi DNA dan Analisis Kualitas. https:// www.google
.co.id/search?hl=id&safe=off&output=searché&sclient=psyab&q=metode
+ekstraksi+DNA+dengan+CTAB&btnG=#hl=id&safe=off&sclient=psyab
&q=kualitas+DNA+plasmid&og=kualitas+DNA+plasmid&aq=f&aqgi=&aq
I=&gs_nf=1&gs _|=serp.3...710492.717929.0.718313.20.18.0.0.0.0.893.
1310.41j0j1.2.0.NgQMiGhGbno&pbx=1&bav=on2,or.r_gc.r_pw.r_df.,cf.
osb&fp=e273d50ecel7367a&biw=1143&bih=557

Ratnasari. 2008. /wiki/Elektroforesis_gel. Di akses pada tanggl 8 Februari 2012.
Makassar.

Raven, P.H. & G.B. Johnson. 2002. Biology. 6th ed. McGraw-Hill Companies,
Inc., New York: xxiv + 1238 him.

Rickwood D. 1984. Centrifugation. Inggris: IRL-pr Enhysham Oxford.

Robinson, S.M.C and D.M. Ware. 1988. Ontogenetic development of growth
rates in larval pacific herring, clupea herengus pallasi, measured with
RNA-DNA rasios in the strait of georgia, british,
columbia.can.j.fish.aquat.sci.

Sambrook, J., Russel, D.W. 1989. Molecular Cloning: A Laboratory Manual. New
york: Cold-Spring Harbor Laboratory Press. Edisi ke-2, 165 hal.

Sathish S, Selvakkumar C, hameedASS, and Narayanan RB. 2004. 18-kd protein
as a marka to detect WSSV infection in shrimps. Aquaculture 238:39-
50.

Scombes, C.J b. 1994. Enhancement of Fish Phagocyte Activity. Fish and
Shellfish Immmunology, 4 : 421-436.

Soetomo, M. 1990. Teknik Budidaya Udang Windu. dalam Martini, I. dkk. 2006.
Kajian Sistem Resirkulasi Tertutup Menggunakan Biofilter Bivalvia dan
Makroalgae pada Pembesaran Udang Windu (Panaeus monodon).
Fakultas Perikanan dan limu Kelautan. Universitas Padjadjaran.

Soewardi, K. 2007. Pengelolaan keragaman genetik sumberdaya perikanan dan
kelautan. Departemen Manajemen Sumberdaya Perairan, Fakultas
IImu Perikanan dan Kelautan, Institut Pertanian Bogor.

Sutarno. 2006. Penggunaan Teknik Molekuler untuk Memperbaiki Sifat Produksi
Hewan Ternak. Universitas Sebelas Maret. Surakarta

51



Suyanto, SR, Mujiman A. 2004. Budidaya Udang Windu. Jakarta: Penebar
Swadaya.

Syafaruddin, Santoso, T.J. 2011. Optimasi teknik isolasi dan purifikasi DNA yang
efisien dan efektif pada kemiri sunan (Reutalis trisperma) (blanco).
Jurnal Littri 17(1):11-17.

Tanaka, Y., Gwaak, W.S., Tanaka, M., Sawada, Y., Okada, T., Miyashita, S.,
Kumai, H. 2007. Ontogenetic changes in RNA, DNA and protein
contents of Laboratory-reared Pacific bluefin tuna Thunnus orientalis.
Fisheries Science 73:378-384.

Tonnek S, Syafaat N., dan haryanti. 2011. Penelitian Performansi Larva Udang
Windu Tumbuh Cepat Dan Upaya Seleksi Calon Induk Di Tambak.
Lapoan Akhir. Balai Penelitan dan Pengembangan Budidaya Air
Payau, Maros.

Triana. S.H. 2010. Analisis fragmen DNA ikan kerapu Macan (Epinephelus
fuscoguttatus) yang tahan dan rentan terhadap bakteri Vibrio
alginolyticus. Jurnal llmu Dasar 11(10):8-16.

Westerman ME, Halt GJ. 1988. The RNA DNA Ratio: Measurement of Nucleic
Acid in Larval Scienops ocellatus. Contribution in Marine Science,

Supp.

Wickins, J.F. 1988. Crustacea Farming Ranching and Culture. Second edition.
Blackwell since Ltd. Oxford. London

Williamson, D.l. 1982. Larval morphology and diversity. Di dalam: Abele LG,
editor. The Biology of Crustacea. Volume 2, Embryology, Morphology
and Genetics. New York: Academic Press.

Youson J.R. 1988. First metamorphosis. In : Hoar WS, Randall DJ. (eds). Fish
Physiology, Vol. XI. The Physiology of Defeloping Fish, Part B.
Viviparity and Postatching Juveniles. Akademic Press, Inc. Sandiego.

Yuwono T.W. 2005. Biologi molekular.Erlangga.Jakarta.

Zhan W, Wang X, Chen J, Xing J, Fukuda H. 2004. Elimination of Shrimp

Endogenous Alkaline Phosphatase Immunoassays for The Detection
Of White Spot Syndrome Virus (WSSV). Aquaculture 239:15-21

52



Lampiran 1. Ukuran berat dan panjang sampel udang windu yang digunakan
untuk analisis RNA dan DNA

BERAT PANJANG BERAT PANJANG
NO SEX (9) (cm) NO SEX (9) (cm)
KONTROL TUMBUH CEPAT
1 Betina 18,2 11,5 1 Betina 58,3 18,5
2 17,4 12,5 2 68,4 19,5
3 14,7 12,0 3 60,7 18,6
4 17,0 12,3 4 64,6 19,4
5 45,2 17,4 5 70,9 19,6
6 41,7 17,6 6
Rata-rata+SD  25,7+13,8 13,9+238 Rata-rata+SD  64,6%5,2 19,1+ 0,5
7 Jantan 12,6 10,8 7 Jantan 38,2 17,0
8 33,2 15,7 8 39,7 16,5
9 40,4 17,0 9 235 14,0
10 36,7 16,4 10 26,2 145
11 39,7 16,8 11 49,8 17,3
12 38,7 16,7 12 56,8 18,2
13 29,9 15,4 13

Rata-rata +SD  33,09,8 15,4422 Rata-rata +SD  39,1+129  16,3+1,7
Rata-rata+SD  29,6%11,9 14,725 Rata-rata+SD  50,6+16,5 17,5+1,9
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Lampiran 2. Hasil pengukuran panjang, berat, kemurnian, konsentrasi RNA dan DNA serta rasio
RNA/DNA udang windu kontrol

KODE SEX  paniang  Berat Az Az AzoAz RNA/DNA
(cm) (9) RNA DNA
K1 B 11,5 18,2 1,876 0,81 2,027 150,08 3,0107
2,497 0,27 1,841 49,7
K2 B 12,5 17,35 1,472 0,711 2,07 117,76 21372
0,551 0,294 1,874 55,1
K3 B 12 1465 2,181 1,067 2,044 174,48 11185
156 781 1,997 156
K4 B 12,3 16,98 2,182 1,078 2,024 349,12 3.7661
0,927 0,488 1,9 92,7
K5 J 10,8 1256 0,649 0,316 2,054 103,84 19337
0,537 0,294 1,827 53,7
K6 J 15,7 33,24 1,592 0,764 2,084 127,36
0,256 0,132 1,939 25,6 4,9750
K7 J 17 40,44 1,343 0,644 2,085 107,44
0,218 0,108 2,019 21,8 4,9284
K8 J 16,4 36,72 1,359 0,674 2,01 108,72
0,589 0,313 1,882 58,9 1,8458
K9 J 16,8 39,73 1,685 0,879 1,917 134,8
0,259 0,132 1,962 25,9 5,2046
K10 J 16,7 38,67 1,485 0,735 2,02 118,8
0,348 0,179 1,944 34,8 3,4138
K11 J 15,4 29,94 151 0,724 2,086 120,8
1,003 0,621 1,615 100,3 1,2044
K13 B 17,4 45,16 1,225 0,597 2,052 98
0,167 0,09 1,856 16,7 5,8683
K14 B 17,6 41,73 1,068 0,536 1,993 85,44
0,366 0,195 1,877 36,6 2,3344
Jumlah 41,7500
Rata-rata 14,78 29,64 1,96 138,20 55,98 3,2115
SD 2,53 11,93 0,11 67,43 39,51 1,62
Keterangan :
K = Kontrol
B =Betina
J =Jantan

SD = Standar Deviasi
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Lampiran 3. Hasil pengukuran panjang, berat, kemurnian, konsentrasi RNA dan DNA serta rasio
RNA/DNA udang windu tumbuh cepat

UKURAN KO(hIL?gE/T;-SASI RASIO
KODE SEX  panianG  Berar Az Az Awf/A RNA/DNA
(cm) (9) RNA DNA
TC1 B 18,5 58,3 2,027 1,008 2,011 162,16 6.5019
0,246 0,124 1,984 24,6 ’
TC2 J 17 38,2 1,214 0,588 2,065 97,12 17499
0,555 0,291 1,907 55,5
TC3 J 16,5 39,8 1,755 0,852 2,06 140,4 18770
0,748 0,391 1,913 74,8
TC4 J 14 23,5 1,401 0,676 2,072 112,08 14575
0,769 0,4 1,923 76,9
TC5 J 14,5 26,2 2,076 1,032 2,012 166,08 20328
0,817 0,431 1,886 81,7
TC6 B 19,5 68,4 2,091 1,107 1,889 167,28
0,54 0,296 1,824 54 3,0978
TC8 B 18,6 60,7 2,117 1,052 2,012 169,36
0,43 0,223 1,928 43 3,9386
TC10 B 19,4 64,6 2,406 1,221 1,971 192,48
0,217 0,12 1,808 21,7 8,8700
TC11 B 19,6 70,9 1,157 0,566 2,044 92,56
0,077 0,056 1,375 7,7 12,0208
TC13 ) 17,3 49,8 1,247 0,622 2,005 199,52
0,39 0,207 1,884 39 5,1159
TC14 ) 18,2 56,9 1,359 0,688 1,975 108,72
0,38 0,203 1,872 38 2,8611
Jumlah 49,6132
Rata-rata 17,55 50,7 1,93 146,16 46,99 4,5103
SD 1,93 16,5 0,15 38,08 24,17 3,394
Keterangan :
TC = Tumbuh Cepat
B =Betina
J =Jantan

SD = Standar Deviasi
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Lampiran 4. Hasil analisis t-test antara udang windu tumbuh cepat (TC) dan
kontrol (K)

SAMPLE
VARIABLE MEAN SIZE S.D. S.E.
cT 4,510 11 3.394 1.023
K 3.212 13 1.615 4.480E-01
T DF P
EQUAL VARIANCES ~ 1.23 22 0.2322
UNEQUAL VARIANCES 1.16  13.8  0.2647
F NUMDF DENDF P
TESTS FOR EQUALITY
OF VARIANCES 4.41 10 12 0.0090
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Lampiran 5. Hasil analisis t-test antara jantan dan betina udang windu

SAMPLE
VARIABLE MEAN SIZE S.D. S.E
JANTAN 2.969 13 1.554 4.309E-01
BETINA 4.797 11 3.281 0.989
T DF P
EQUAL VARIANCES -1.79 22 0.0872
UNEQUAL VARIANCES  -1.69 13.7 0.1129
F NUM DF DEN DF P

TESTS FOR EQUALITY

OF VARIANCES  4.46 10 12 0.0086
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