DAFTAR PUSTAKA

Agarwal, A., Ng, W. J.,, & Liu, Y. (2011). Principle and applications of
microbubble and nanobubble technology for water treatment.
Chemosphere, 84(9), 1175-1180.

Devi, Y., Isnaningrum, M., dan Chrisdiyanto, E. 2018. Microdesida
(Microbubble and Desalination) sebagai Teknologi Pengolahan Air dan
Aerasi Tambak Udang di Pantai Trisik. Jurnal Ilmiah Penalaran dan
Penelitian Mahasiswa. 2(1), 121-128.

Ginting, C., 2010. Kajian Biologis Tanaman Selada Dalam Berbagai Kondisi
Lingkungan Pada Sistem Hidroponik. Agriplus. 20(1), 107.

Harjono, 1. (2001). Sayur-sayur Daun Primadona. Aneka. Solo. 145.

Hulu, D. A. L. 2019. Pengaruh Media Tanam dan Pemangkasan Tunas Air
Terhadap Pertumbuhan dan Hasil Tanaman Tomat (Lycopersicum
Esculentum Mill) dengan Sistem Hidroponik DFT (Deep Flow
Technique). Disertasi. Fakultas Pertanian Universitas Muhammadiyah
Sumatera Utara

Krisna, B., Putra, E. E. T. S., Rogomulyo, R., dan Kastono, D. 2017. Pengaruh
Pengayaan Oksigen dan Kalsium terhadap Pertumbuhan Akar dan Hasil
Selada Keriting (Lactuca sativa L.) pada Hidroponik Rakit Apung.
Jurnal Vegetalika. 6(4), 14-27.

Mas’ud, H. 2009. Sistem Hidroponik Dengan Nutrisi Dan Media Tanam Berbeda
Terhadap Pertumbuhan Dan Hasil Selada. Media Litbang Sulteng. 2(2),
131-136.

Mawarni, D. I., dan Korawan, A. D. (2019). Pengaruh Debit Fluida Air
terhadap Distribusi Diameter Bubble pada Microbubble Generator Tipe
Orifice-Porous Tube. SIMETRIS, 13(2), 17-21.

Munawar, R., 2020. Pembuatan dan Aplikasi Generator Microbubble Untuk
Meningkatkan Produktivitas dan Kualitas Sayur Selada Hijau (Green
Leaf Lettuce) Secara Hidroponik. Diploma thesis, Politeknik Negeri
Jember.

Morad P., dan J. Silvestre. 1996. Plant injury due to oxygen deficiency in the
root environment of soilless culture. A review Plant and Soil.
184(2), 243-254.

Ningsih, R. I. W., dan Aini, N. 2021. Pengaruh Durasi Penggunaan Aerator dan
Pengaplikasian PGPR (Plant Growth Promoting Rhizobacteria)
Terhadap Pertumbuhan dan Hasil Tanaman Selada (Lactuca sativa L.)
pada Hidroponik Sistem Rakit Apung. PLANTROPICA Journal of
Agricultural Science. 6(2).

22



Pramesari, A. P., Ashan, M. A., Safitri, W., Amal, M. A. I., dan Anugrah, A. A.
2021. Teknologi Microbubble Berbasis Solar Cell Untuk Meningkatkan
Hasil Panen Sayur Pada Sistem Hidroponik Rakit Apung. Artikel limiah
Pimnas 34 Universitas Sumatra Utara. Universitas Hasanuddin :
Makassar.

Putera, T. D. 2015. Hidroponik Wick System: Cara Paling Praktis, Pasti Panen.
AgroMedia.

Rofik, D. A. 2020. Perancangan dan Analisis Alat Microbubble Generator
(MBG) untuk Aerasi Kolam lkan Tipe Nozzel Venturi. Gorontalo
Journal of Infrastructure and Science Engineering. 3(2), 24-30.

Rukmana, 1. H. R. 1994. Bayam Bertanam dan Pengolahan Pascapanen:
Kanisius.

Septiadi, A., dan Ramadhani, W., K. 2020. Penerapan Metode Anova untuk
Analisis Rata-rata Produksi Donat, Burger, dan Croissant pada Toko
Roti Anomo Bakery. Bulletin of Applied Industrial Engoneering
Theory. 1(2), 60-64.

Virha, F. A., Bastamansyah, B., dan Bayfurgon, F. M. 2020. Pengaruh Sistem
Aerasi Dan Pemangkasan Akar Terhadap Produksi Bayam Merah
(Amaranthus Tricolor L.) Pada Hidroponik Rakit Apung. Agrotekma
Jurnal Agroteknologi dan Iimu Pertanian, 5(1), 82-92.

Wicaksono, A. A., Iskandar U., dan Insan W. 2021. Pengaruh Pupuk Mikro Fe
(Besi) Terhadap Pertumbuhan dan Hasil Produksi Beberapa Varietas
Selada (Lactuca sativa L.) Pada Sistem Hidroponik. Skripsi. Universitas
Muhammadiyah : Jember.

23



LAMPIRAN

Lampiran 1. Dokumentasi Pengambilan Data Tanaman Selada

Lampiran 2. Data Hasil Pengukuran Debit

Pengukuran Volume (ml) Waktu (s) Debit (ml/s)

1 34000 66 515,15
2 34000 64 531,25
3 34000 64 531,25
Rata-rata 34000 64,7 525,88
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Lampiran 3. Data Hasil Pengukuran Tinggi Tanaman

Tinggi Tanaman Selada

Letak Hari Setelah Tanam (cm)

Penanaman 3 4 7 10 13 16 18 21
A2 59 64 8 9,5 11 149 16 182
A4 63 75 9 115 145 17 187 195
B1 6 74 95 104 132 154 16 171
B3 65 7.6 86 11 135 154 19 209
B5 56 6 76 97 11 15 17 182
Cc2 6 75 91 11 122 167 18 201
C4 57 7 102 123 13 168 185 20
D1 62 84 89 115 14 169 18 195
D3 62 9 104 127 145 177 19 207
D5 57 68 102 112 124 17 177 194
E2 69 83 107 125 142 175 19 204
E4 6 81 105 13 144 181 201 22
F1 59 75 98 114 135 157 17 185
F3 65 94 101 126 144 175 194 212
F5 6 8 86 95 12 139 154 18
G2 65 7.8 94 12 15 167 179 20
G4 55 73 94 125 15 165 187 21
H1 57 74 81 112 13 154 16 186
H3 68 8 94 11 139 17 185 188
H5 62 8 104 113 135 16 175 192
12 68 9 103 12 127 152 165 183
14 56 77 10 117 135 162 177 19
J1 54 6 73 93 105 122 135 144
33 62 69 83 118 12 165 172 18
35 68 78 81 107 13 144 15 155
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Lampiran 4. Data Hasil Panjang Akar Tanaman Selada

Letak Hari Setelah Tanam (cm)

Penanaman | 4 7 10 13 16 19 22
A2 4 5 5,2 8 9 10 11 13,4
Ad 4 7 7,9 14 17,5 23 27 28
B1 4 75 125 135 152 22 225 237
B3 4 57 7,2 10 136 165 175 184
B5 4 52 7,2 10 12,9 13 145 195
C2 4 55 8,9 10 13,1 17 20,5 298
C4 4 54 10 102 104 105 108 11
D1 4 6 62 145 17 175 205 225
D3 4 77 142 15 16,1 175 19 20,5
D5 4 75 105 14 145 185 21 22,4
E2 4 63 86 121 153 185 21 24
E4 4 73 9 15,3 16 16,8 18 18
F1 4 95 118 13 14 18,5 20 21,2
F3 4 10 10,7 122 165 181 263 311
F5 4 8 13 164 202 215 233 28
G2 4 95 102 16 18 189 205 23
G4 4 88 121 162 19 205 215 22
H1 4 7 11,4 16 184 225 252 30
H3 4 6 11,1 19 195 211 235 26
H5 4 1 16 20 24 24.4 19 18
12 4 139 156 185 235 25 25,3 27
14 4 9 121 185 203 215 22 24
i} 4 6 79 125 14 15 173 185
J3 4 9 13,1 17 192 205 22 24,7
J5 4 52 8 10,7 14 145 157 18,2
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Lampiran 5. Data Hasil Berat Tanaman Selada

Letak Berat
Penanaman Tanaman
()]
A2 33,9
A4 26,7
Bl 25,4
B3 27,9
B5 35,6
C2 33
C4 33,4
D1 29,3
D3 41,8
D5 36,5
E2 31,9
E4 37,3
F1 28,2
F3 44,4
F5 40
G2 26,3
G4 36,8
H1 27,1
H3 34,3
H5 33,6
12 41,4
14 37,7
J1 31,1
J3 31,4
J5 25,9

Lampiran 6. Hasil Uji Lanjut Anova

Tinggi Tanaman Selada

ANOVA
Tinggitanamanl1
Sum of Squares df Mean Square F Sig.
Between Groups 572 2 .286 1.181 .350
Within Groups 2.177 9 .242

Total 2.749 11




Tinggitanaman1l

Duncan?
Subset for alpha
=0.05
perlakuan N 1
B 4 5.9250
@ 4 5.9500
A 4 6.4000
Sig. .224

Means for groups in homogeneous subsets
are displayed.

a. Uses Harmonic Mean Sample Size =
4.000.

ANOVA
Tinggitanaman4
Sum of Squares df Mean Square F Sig.
Between Groups 7.547 2 3.773 8.324 .009
Within Groups 4.080 9 .453
Total 11.627 11
Tinggitanaman4
Duncan?
Subset for alpha = 0.05
perlakuan N 1 2
© 4 6.8000
B 4 7.4000
A 4 8.7000
Sig. .239 1.000
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 4.000.
ANOVA
Tinggitanaman?
Sum of Squares df Mean Square F Sig.
Between Groups 10.747 2 5.373 13.061 .002
Within Groups 3.703 9 411
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Total 14.449 11

Tinggitanaman?

Duncan?

Subset for alpha = 0.05
perlakuan N 1 2
© 4 8.1250
B 4 9.5250
A 4 10.4250
Sig. 1.000 .079

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 4.000.

ANOVA
Tinggitanaman10
Sum of Squares df Mean Square F Sig.
Between Groups 15.232 2 7.616 25.410 .000
Within Groups 2.698 9 .300
Total 17.929 11
Tinggitanaman10
Duncan?
Subset for alpha = 0.05
perlakuan N 1 2
© 4 10.0250
B 4 11.9500
A 4 12.7000
Sig. 1.000 .085
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 4.000.
ANOVA
Tinggitanaman13
Sum of Squares df Mean Square F Sig.
Between Groups 13.132 2 6.566 5.010 .034
Within Groups 11.795 9 1.311
Total 24.927 11
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Tinggitanaman13

Duncan?
Subset for alpha = 0.05
perlakuan N 1 2
@ 4 11.9250
B 4 13.8000
A 4 14.3750
Sig. 1.000 495

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 4.000.

ANOVA
Tinggitanaman16
Sum of Squares df Mean Square F Sig.
Between Groups 25.112 2 12.556 17.664 .001
Within Groups 6.398 9 711
Total 31.509 11
Tinggitanaman16
Duncan?
Subset for alpha = 0.05
perlakuan N 1 2
(€ 4 14.2500
B 4 16.6750
A 4 17.7000
Sig. 1.000 .120
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 4.000.
ANOVA
Tinggitanaman19
Sum of Squares df Mean Square F Sig.
Between Groups 34.160 2 17.080 19.354 .001
Within Groups 7.943 9 .883
Total 42.103 11
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Tinggitanaman19

Duncan?
Subset for alpha = 0.05
perlakuan N 1 2
© 4 15.3750
B 4 18.2750
A 4 19.3750
Sig. 1.000 132
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 4.000.
ANOVA
Tinggitanaman22
Sum of Squares df Mean Square F Sig.
Between Groups 52.322 2 26.161 22.056 .000
Within Groups 10.675 9 1.186
Total 62.997 11
Tinggitanaman?22
Duncan?
Subset for alpha = 0.05
perlakuan N 1 2
© 4 16.3000
B 4 20.2750
A 4 21.0750
Sig. 1.000 .326
Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 4.000.
Panjang Akar Tanaman
ANOVA
Akartanamanl
Sum of Squares df Mean Square F Sig.
Between Groups .000 2 .000
Within Groups .000 9 .000
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Total .000 11
ANOVA
Akartanaman4
Sum of Squares df Mean Square F Sig.
Between Groups 7.272 2 3.636 1.319 .315
Within Groups 24.815 9 2.757
Total 32.087 11
Akartanaman4
Duncan?
Subset for alpha
=0.05
Perlakuan N 1
© 4 5.9750
B 4 7.3000
A 4 7.8250
Sig. .166
Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =
4.000.
ANOVA
Akartanaman?
Sum of Squares df Mean Square F Sig.
Between Groups 6.722 2 3.361 712 .516
Within Groups 42.488 9 4.721
Total 49.209 11
Akartanaman?
Duncan?
Subset for alpha
=0.05
Perlakuan N 1
© 4 8.9000
B 4 10.3000
A 4 10.6250
Sig. 311
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Means for groups in homogeneous subsets
are displayed.

a. Uses Harmonic Mean Sample Size =

4.000.
ANOVA
Akartanaman10
Sum of Squares df Mean Square F Sig.
Between Groups 8.312 2 4.156 .708 .518
Within Groups 52.857 9 5.873
Total 61.169 11
Akartanaman10
Duncan?
Subset for alpha
=0.05
Perlakuan N 1
© 4 11.6750
B 4 13.1000
A 4 13.6500
Sig. .299
Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =
4.000.
ANOVA
Akartanaman13
Sum of Squares df Mean Square F Sig.
Between Groups 7.647 2 3.823 .648 .546
Within Groups 53.102 9 5.900
Total 60.749 11
Akartanaman13
Duncan?
Subset for alpha
=0.05
Perlakuan N 1
C 4 14.0250
B 4 15.1250
A 4 15.9750
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Sig. .306

Means for groups in homogeneous subsets
are displayed.

a. Uses Harmonic Mean Sample Size =

4.000.
ANOVA
Akartanaman16
Sum of Squares df Mean Square F Sig.

Between Groups 5.227 2 2.613 .219 .808
Within Groups 107.642 9 11.960

Total 112.869 11

Akartanaman16
Duncan?
Subset for alpha
=0.05

Perlakuan N 1

© 4 16.1250

B 4 16.7250

A 4 17.7250

Sig. 547

Means for groups in homogeneous subsets

are displayed.

a. Uses Harmonic Mean Sample Size =

4.000.

ANOVA
Akartanaman19
Sum of Squares df Mean Square F Sig.

Between Groups 28.032 2 14.016 .816 472
Within Groups 154.515 9 17.168

Total 182.547 11

Akartanaman19
Duncan?
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Subset for alpha

=0.05
Perlakuan N 1
© 4 17.5000
B 4 18.3250
A 4 21.0750
Sig. 273

Means for groups in homogeneous subsets
are displayed.

a. Uses Harmonic Mean Sample Size =

4.000.
ANOVA
Akartanaman22
Sum of Squares df Mean Square F Sig.
Between Groups 23.612 2 11.806 .356 .710
Within Groups 298.278 9 33.142
Total 321.889 11
Akartanaman?22

Duncan?

Subset for alpha

=0.05
Perlakuan N 1
C 4 19.9750
B 4 21.4500
A 4 23.4000
Sig. 442
Means for groups in homogeneous subsets
are displayed.
a. Uses Harmonic Mean Sample Size =
4.000.
Berat Tanaman Selada
ANOVA
Berattanaman
Sum of Squares df Mean Square F Sig.

Between Groups 183.485 2 91.742 3.793 .064
Within Groups 217.678 9 24.186
Total 401.162 11
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Berattanaman

Duncan?

Subset for alpha = 0.05
Perlakuan N 1 2
© 4 29.5000
B 4 32.3750 32.3750
A 4 38.8500
Sig. .430 .096

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 4.000.
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