V. KESIMPULAN DAN SARAN

A. Kesimpulan
Berdasarkan penelitian yang telah dilakukan, maka didapatkan
kesimpulan yang terdapat dibawah ini:

1. Perlakuan tanaman kombinasi dengan ecoenzyme merupakan hasil terbaik
dalam meremediasi air limbah dengan penurunan pada parameter logam
berat Zn. Penurunan terbaik terdapat pada logam berat Zn dengan
penyisihan sebesar 21,72%. Hipotesis yang menyatakan bahwa tanaman
kombinasi ecoenzyme dalam meremediasi kualitas limbah batik diterima.

2. Pertumbuhan melati air mengalami gangguan sehingga mengakibatkan
tanaman melati air menjadi mati. Tanaman melati air mengalami
perubahan yang menunjukkan klorosis. Klorosis berat terjadi pada
perlakuan tanaman kombinasi dengan ecoenzyme. Hipotesis yang
menyatakan bahwa tanaman melati air mengalami klorosis diterima.

B. Saran

Berdasarkan penelitian yang telah dilakukan maka penelitian selanjutnya
diperlukan tanaman melati air yang berusia lebih dari 2 bulan agar proses
fitoremediasi dapat berjalan lebih baik dan maksimal. Pengenceran limbah
batik dilakukan untuk mengurangi konsentrasi zat agar mudah dianalisis dan
diamati, sama halnya dengan ecoenzyme dilakukan pengenceran agar tidak
terlalu asam yang membuat tanaman atau mikroorganisme mati. Perlakuan
fitoremediasi dibantu dengan aerasi atau dilakukan di tempat teduh agar air

limbah tidak menguap sehingga tidak mempengaruhi hasil.
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LAMPIRAN

Lampiran 1. Karakteristik Awal Limbah atau Hari ke-0 pada Perlakuan
Kontrol

Parameter

Ulangan

Konsentrasi

Rata-rata

Seng (Zn)

1

101,9391

131,8764

107,2935

113,703

pH

6,75

6,69

6,69

6,71

Suhu

27,5

27,1

24,9

27,233333

TDS

6240

6280

6240

6253,333

BOD

1,9

1,4

WD [ W [N [ W [N = [N | — (WD

1,4

1,5333333

Lampiran 2. Karakteristik Limbah pada Hari ke-3 pada Perlakuan Kontrol

Parameter

Ulangan

Konsentrasi

Rata-rata

Seng (Zn)

1

107,9118

84,2331

145,0093

112,3847

pH

8,55

8,67

8,62

8,613333333

Suhu

25,2

25

24,9

25,0333333

TDS

4756

4699

4971

4808,667

BOD

2,2

1,8

W N[ [ W[N [ |W[IN|— W[ |— W[

1,4

1,9
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Lampiran 3. Karakteristik Awal Limbah atau Hari ke-0 pada Perlakuan

Parameter

Ulangan

Konsentrasi

Rata-rata

1

82,7933

Seng (Zn)

61,2569

86,2179

76,75

6,55

pH

6,44

6,62

6,53

27,1

Suhu

27,1

24,9

25

5920

TDS

5720

6000

5880

0,8

BOD

1,4

W N[ [N [ [N [ (W[ [—[W |

1,4

1,23

Lampiran 4. Karakteristik Limbah pada Hari ke-3 pada Perlakuan Tanaman

Parameter

Ulangan

Konsentrasi

Rata-rata

1

136,3225

Seng (Zn)

102,1408

100,5007

112,988

8,16

pH

8,33

8,31

8,266666667

24,8

Suhu

24,8

24.9

24,8

4355

TDS

4217

4362

4311

1,6

BOD

2,7

W N[ (W[ W[ W[ |— ||

1,4

1,9
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Lampiran 5. Karakteristik Awal Limbah atau Hari ke-0 pada Perlakuan

Ecoenzyme

Parameter

Ulangan

Konsentrasi

Rata-rata

Seng (Zn)

1

81,5281

84,3265

84,31847

87,1008

pH

5,85

5,74

5,75333333

5,67

Suhu

27

26,5

26,93

27,5

TDS

5640

5760

5680

5640

BOD

1,1

0,9

0,86

W N[ [N [ [N [ (W[ [—[W |

0,6

Lampiran 6. Karakteristik Limbah pada Hari

Ecoenzyme

ke-3 pada Perlakuan

Parameter

Ulangan

Konsentrasi

Rata-rata

Seng (Zn)

1

68,457

61,3683

76,1527

98,6328

pH

8,92

8,68

8,593333333

8,58

Suhu

24,6

24,6

24,6333333

24,7

TDS

4137

4164

4150,333

4150

BOD

1,3

1,1

1,23

W N[ [N [ WD [W [N |||

0,6
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Lampiran 7. Karakteristik Awal Limbah atau Hari ke-0 pada Perlakuan

Kombinasi

Parameter

Ulangan

Konsentrasi

Rata-rata

Seng (Zn)

1

103,5449

88,8047

94,69377

91,7317

pH

5,67

5,67

5,64

5,6

Suhu

26,9

26.9

26,9

26.9

TDS

5200

5560

5440

5560

BOD

1

1,2

1,2

W N[ [N [ [N [ (W[ [—[W |

1,4

Lampiran 8. Karakteristik Limbah pada Hari

Kombinasi

ke-3 pada Perlakuan

Parameter

Ulangan

Konsentrasi

Rata-rata

Seng (Zn)

1

74,1744

62,4984

74,12

85,6988

pH

8,05

8,2

8,03

7,84

Suhu

24,6

24,6

24,6

24,8

TDS

3930

3979

3948,333

3936

BOD

0,3

0,8

0,7

W N[ [N [ WD [W [N |||

1,1
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Lampiran 10. Hasil SPSS Parameter pH

70

Descriptives
| 085% Confidence Interval for |
N Mean Std. Deviation | Std. Error Mean Minimum | Maxmum
Lower Bound | Upper Bound | Lower Bound | Upper Bound | Lower Bound I Upper Bound | Lower Bound
pHhari 0 Kontrol 3 68,7100 03464 02000 68,6230 68,7061 6.69 6.75
Tanaman 3 86,5367 .08074 05239 83113 87621 6,44 6.62
Ecoenzyme 3 5,7533 00074 05239 55279 50787 587 585
Tanaman+Ecoenzyme 3 58487 04041 02333 55463 5,7471 5,60 587
Total 12 86,1817 40160 14191 58483 8,4740 5,80 6,75
pHhari3  Kontrol 3 88133 06028 03430 8.4828 87821 855 8,67
Tanaman 3 8,2667 00202 05384 8,0350 8,4075 818 833
Ecoenzyme 3 85033 08083 04887 8,3825 8,7841 852 8,88
Tanaman+Ecoenzyme 3 8,0300 18083 10440 7.5808 84702 7.84 820
Total 12 83758 27114 07827 8,2028 8,5481 734 888
ANOVA
Sum of
df Msan Square F Sig.
pHhari0  Between Groups 2620 3 873 180,988 000
Within Groups 038 8 005
Total 2,658 1
pHhari3  Betwean Groups .706 3 235 18,270 001
Within Groups 103 8 013
Totsl 808 1
Post Hoc Tests
Homogeneous Subsets
pH hari 0
Duncan
N Subset for alpha = .05
Perskuan 1 2 3 1
Tanaman+Ecoenzyme 3 5,8487
Ecoenzyms 3 57533
Tanaman 3 8.5387
Kontrol 3 6.7100
Sig. 097 1,000 1,000
Means for groups in homogeneous subsets are displayed.
pH hari 3
Duncan
N Subset for alpha = .05
Perlskuan 1 2 3 1
Tanaman+Ecoenzyme 3 2,0300
Tanaman 3 8.2667
Ecoenzyme 3 5933
Kontrol 3 88133
Sig. 1,000 1,000 834

Means for groups in homogeneous subsets are displayed.
3 Uses Harmonic Mean Sample Size = 3,000.
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Descriptives
| 05% Confidence Interval for |
N Mean Std. Deviation | Std. Error Msan Minimum
Lower Bound | Upper Bound | Lower Bound | Upper Bound | Lower Bound | Upper Bound | Lower Bound
Suhuhari0  Kontrol 3 27,2333 23084 13333 26,8508 27,8070 2710 27,50
Tanaman 3| 27233 23004 13333 26,6508 27,8070 27,10 27,50
Ecoenzyme 3| 280333 05774 03333 28,7800 27,0788 26,90 27,00
Tanaman+Ecoenzyme 3| 289000 ,00000 00000 28,8000 26,8000 26,90 26,90
Total 12| 27,0750 21794 08292 28,8385 27,2135 26,90 27,50
Suhuhari2  Kontrol 3| 250333 15275 08819 24,8530 254128 24,90 2520
Tanaman 3| 248333 05774 ,03333 24,6800 24,0768 24,30 24,90
Ecoenzyme 3| 248333 05774 103333 24,4300 24,7768 24,80 24,70
Tanaman+Ecoenzyme 3| 248867 1547 08667 24,3708 24,0535 24,80 24,30
Total 12| 247017 18309 05430 246722 240112 24,80 2520
ANOVA
Sum of
Squares df _Mean Square F Sig. |
Suhuhari0  Between Groups .303 3 101 3,887 083
Within Groups 220 8 028
Total 523 1
Suhuhari3  Betwsen Groups 302 3 101 0,308 005
Within Groups .087 8 011
Tota! 380 1

Post Hoc Tests

Homogeneous Subsets|

Suhu hari 0
Duncan

N Subset for alpha = 05|
Periskuan 1 2 1
Tanaman+Ecoenzyme 3 26,9000
Ecoenzyme 3 26,9333 26,9333
Kontrol 3 27,2333
Tanaman 3 27,2333
Sig. 812 068

Means for groups in homogeneous subsets are displayed.
a3 Uses Harmonic Mean Sample Size = 3,000.

Suhu hari 3
Duncan |
N Subset for alpha = .05

Perlskuan 1 2 1
Ecoenzyme 3| 248333
Tanaman+Ecoenzyme 3 24,8887

Tanaman 3 24,3333

Kontrol 3 25,0333
Sig. 054 1,000

Means for groups in homogeneous subsets are displayed.
a3 Ussas Harmonic Mean Sample Size = 3,000.
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| Descriptives
I 05% Confidence Interval for |
N Mean Std. Deviation | Std. Error Msan Minimum
Lower Bound | Upper Bound | Lower Bound | Upper Bound | Lower Bound | Upper Bound ower Bound
BODhari0  Kontrol 3 15333 32148 18550 7348 23319 1,30 1,90
Tanaman 3 12333 37850 21858 2020 2,1738 20 1,50
Ecoenzyme 3 126867 25168 14530 2415 14018 80 1,10
Tanaman+Ecoenzyme 3 1,2000 ,20000 11547 7032 1,6088 1,00 1,40
Total 12 1,2083 .35280 10185 0842 14325 80 1,90
BODhari3  Kontrol 3 1,8000 .40000 123004 8083 2,7037 1,40 220
Tanaman 3 1,8000 ,70000 40415 L1611 36380 1,40 2,70
Ecoenzyme 3 1,2333 11547 08887 0485 1,5202 1,10 1,30
Tanaman+Ecoenzyme 3 \7333 40415 23333 -2708 1.7373 30 1,10
Total 12 1,4187 62403 18042 1,0108 1,8138 30 2,70
ANOVA
Sum of
df Mean Square F _Sig. |
BODhari0  Between Groups 660 3 223 2,540 129
Within Groups 700 8 088
Total 1.360 1
BODhari3  Betwsen Groups 2643 3 881 4,283 045
Within Groups 1.653 3 207
Total 4207 1
Post Hoc Tests
Homogeneous Subsets
BOD hari 0
Duncan
N Subset for alpha = .05
Perlakuan 1 2 1
Ecoenzyme 3 3887
Tanaman+Ecoenzyme 3 1,2000 1,2000
Tanaman 3 12333 12333
Kontrol 3 1,5333
Sig. 183 222

Means for groups in b

3 Uses Harmonic Mean Sample Size = 3,000.

geneous subsets are displayed.

BOD hari 3
Duncan
N Subset for alpha = 05 |

Perlskuan 1 2 1
Tanaman+Ecoenzyme 3 7333

Ecoenzyms 3 12333 12333
Kontrol 3 1,8000
Tanaman 3 1,9000
Sy 215 123

Means for groups in homogeneous subsets are displayed.
3 Uses Harmonic Mean Sample Size = 3,000.
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Decoriptives
95% Confidence Interval for
N Mean Std. Deviaton | Swd. Emor Mean Mnoimum | Maxdmum
Lower Bound Upper Bound | Lower Bound | Upper Bound I Lower Bound Upper Bound Lower Bound
TDS hari0  Keatral 3 | 6263,3333 23,00401 13,33333 5195,9646 6310,7020 624000 628000
Tanaman 3 | S880,0000 144,22206 83,26664 5521,7326 6238,2674 572000 €000.00
Ecoenzyme 3 | SE80,0000 69,28203 40,00000 55078939 5852,1061 564000 S760.00
Tanaman+Ecoenzyme 3 | 5440,0000 207 B4E10| 120,00000 49236817 5956,3183 5200.00 556000
Total 12 | 5813,3333 33087579 96,51561 5503,1049 6023,5618 520000 628000
TDSharid  Kontrol 3 | 4808ees7 14344453 | 8281774 4452 3307 5165,0026 4659.00 457100
Tanaman 3| 4319,3333 81,77000| 47,209<C 4108,2054 45144613 421700 4362.00
Ecoenzyme 3 | 4150,3333 13,50309 7,79€01 4116,7898 41838769 4137.00 416400
Tanaman+Ecoenzyme 3 | 3548,3333 26,72702 156,43085 3881,9397 4014,7269 353000 3879.00
Total 12 | 43046667 33990328 | 58,12163 4088,7024 4520,6309 353000 4571.00
ANOVA
Sum of
Squares o Mean Squore F 5.
TDShar0  Between Grouns 1(!560063 3 355200,000 20492 000
Within Groups 130"5,&: s 17333,333
Taotal 1204266 6 1
&7
TDSha3  Between Groups 12“5“63 3 404852,667 57.509 0
‘hin Groups 55318,667 -] 7039,833
Total 12708766 1"
&7
Post Hoc Tests
Homogeneous Subsets
TD3 hari
Duncan
N Subset for ipha = 05
Feriakuan 1 2 3 1
Tanaman +Ecoenzyme 3 | 5440,0000
Ecoenzyme 3 | 5E80,0000| SE80,0000
Tanaman 3 5880,0000
Kontral 3
Sig 56 »100 1,000
Meands for Qroups in b xe
2 Uses Harmonic Mean Sample Stze = 3,000
TD3 hari 3
Duncan
Subset for alpha = .06
Feriakuan 2 3 4 1
Tanaman+Ecoenzyme 3| 38483333
Ecoenzyme 3 4150,3333
Tanaman 3 4311,3333
Kontral 3 4808, eee7
Sip 1.000 1.000 1.000 1.000

Means for groups In homogeneous subsels are displayed
@ Uses Harmenic Mean Samgle Stze = 3,000
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Tests of Between-Subjects Effects

Dependent Variable: Zn

Type Il Sum
Source of Squares Mean Square F Sig.
Corrected Model 3865,841° 4 966,460 2,464 ,080
Intercept 208201,747 1 208201,747 530,795 ,000
Perlakuan 3851,528 3 1283,843 3,273 044
Hari 14,313 1 14,313 ,036 851
Error 7452 662 19 392245
Total 219520,250 24
Corrected Total 11318,503 23

3. R Squared = ,342 (Adjusted R Squared =,203)

Zn
Duncan®®
Subset

Perlakuan N 1 2
"Ecoenzyme 6 | 802356

Tanaman+ecoenzyme 6 84,4088

Tanaman 6 94 8720 94 8720

Kontrol 6 113,0439

Sig. ,240 129

Means for groups in homogeneous subsets are displayed.

Based on Type Ill Sum of Squares

The error term is Mean Square(Error) = 392 245,
a. Uses Harmonic Mean Sample Size = 6,000.

b. Alpha = 05.
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Lampiran 15. Aklimatisasi Tanaman Melati Air
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Lamplran 17. Morfologl Tanaman Melati Alr pada Hari ke-3




