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LAMPIRAN I GAMBAR LAMPIRAN 

 

 

 
Gambar Lampiran 1. Alat dan bahan penelitian 

 

 

Formula 1 

 
 

 

 

E. cottonii Alat dan bahan penelitian 

F-1 (H-1) F-1 (H-7) 

Ki-ka: Media PDA (1) dan Media Uji (2-5) Biakan A. niger 
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Formula 2 

 

 
 

 

 

 

 

 

 

F-2 (H-1) 

F-2 (H-2) F-2 (H-3) 

F-2 (H-4) F-2 (H-5) 

F-2 (H-6) F-2 (H-7) 
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Formula 3 

 

 
 

 

 

 

 

 

F-3 (H-1) 

F-3 (H-2) F-3 (H-3) 

F-3 (H-5) F-3 (H-4) 

F-3 (H-7) F-3 (H-6) 
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Formula 4 

 
 

 

 

 

 

 

F-4 (H-7) 

F-4 (H-1) F-4 (H-2) 

F-4 (H-3) F-4 (H-4) 

F-4 (H-5) F-4 (H-6) 
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PDA (Kontrol) 

 
Gambar Lampiran 2. Pertumbuhan A. niger pada media makroalga dan PDA selama 7 hari 

  

PDA (H-7) 
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PDA (H-2) 
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Formula 2 

 
 

 

Formula 3 

 
 

 

 

 

U-2 U-1 

U-5 U-4 

U-3 

U-1 U-2 U-3 

U-4 U-5 
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Formula 4 

 

 
 

 

PDA 

 
 

Gambar Lampiran 3. Pengamatan mikroskopis A. niger pada media makroalga dan PDA 

setelah inkubasi selama 7 hari (perbesaran 400 X) 

U-2 U-1 U-3 

U-4 U-5 

U-1 

U-5 U-4 

U-3 U-2 
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LAMPIRAN II TABEL LAMPIRAN 

 

Tabel Lampiran 1. Data hasil pengukuran diameter koloni A. niger pada media makroalga 
dan PDA selama 7 hari 

TARAF 

PERLAKUAN 

DIAMETER KOLONI (mm) 
Rata-rata 

U1 U2 U3 U4 U5 

HARI KE 1 

Formula 1 0 0 0 0 0 0 

Formula 2 1,05 1,825 0,75 1,1 1,1 1,165 

Formula 3 1,15 2,8 1,5 2,725 2,075 2,05 

Formula 4 2,375 4,25 5,8 4,9 4,7 4,405 

PDA 6,175 4,95 5,375 4,725 10,3 6,305 

HARI KE 2 

Formula 1 0 0 0 0 0 0 

Formula 2 6,75 7,975 7,7 7,575 7,75 7,55 

Formula 3* 10,15 9,25 10,575 10,35 10,55 10,175 

Formula 4* 13,175 14,175 14,375 13,2 12,775 13,54 

PDA 14,825 14,15 14,15 15,675 17,95 15,35 

HARI KE 3 

Formula 1 0 0 0 0 0 0 

Formula 2* 12,475 11,225 15,9 14,825 14,375 13,76 

Formula 3* 16,75** 14,275 17,325 16,825 17,775 16,59 

Formula 4*** 21,8 22,45 22,975 20,725 20,425 21,675 

PDA 21,075 19,95 19,5 21,375 23,375 21,055 

HARI KE 4 

Formula 1 0 0 0 0 0 0 

Formula 2 17,85 15,75 22,5 23,0 21,05 20,03 

Formula 3 24,15 19,6 23,4 23,0 23,55 22,74 

Formula 4 30,1 30,225 30,1 26,75 25,7 28,575 

PDA 27,275 24,8 25,1 27,6 29,55 26,865 

HARI KE 5 

Formula 1 0 0 0 0 0 0 

Formula 2 24,025 21,125 28,05 29,575 26,725 25,9 

Formula 3 31,975 25,025 29,9 28,475 29,4 28,955 

Formula 4 36,65 36,35 36,45 32,375 31,15 34,595 

PDA 32,075 30,425 30,6 32,025 31,5 31,325 

HARI KE 6 

Formula 1 0 0 0 0 0 0 

Formula 2 29,35 25,525 33,95 34,5 32,5 31,165 

Formula 3 39,475 30,5 36,3 34,225 35,325 35,165 

Formula 4 40,7 41,25 41,45 37,9 35,4 39,34 
PDA 35,575 34,9 34,45 37,3 32,7 34,985 
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HARI KE 7 

Formula 1 0 0 0 0 0 0 

Formula 2 32,875 31,05 37,8 43,175 38,225 36,625 

Formula 3 46,725 35,975 42,975 40,25 41,65 41,515 

Formula 4 45,575 45,45 46,475 40,15 38,55 43,24 

PDA 38,8 39,95 37,175 40,375 36,375 38,535 
 

 

Tabel Lampiran 2. Output data hasil uji one way ANOVA diameter koloni A. niger 

ANOVA 

Diameter Koloni (mm)   

 Sum of Squares df Mean Square F Sig. 

Between Groups 6524.841 4 1631.210 149.727 .000 

Within Groups 217.891 20 10.895   

Total 6742.732 24    

 

 
Tabel Lampiran 3. Output data hasil uji BNJ 5% dan homogeneous subsets diameter 

koloni A. niger 

Multiple Comparisons 

Dependent Variable:   Diameter Koloni (mm)   

Tukey HSD   

(I) Taraf 

Perlakuan 

(J) Taraf 

Perlakuan 

Mean 

Difference 

(I-J) 

Std. Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

PDA Formula 4 -4.70500 2.08754 .201 -10.9517 1.5417 

Formula 3 -2.98000 2.08754 .618 -9.2267 3.2667 

Formula 2 1.91000 2.08754 .888 -4.3367 8.1567 

Formula 1 38.53500* 2.08754 .000 32.2883 44.7817 

Formula 4 PDA 4.70500 2.08754 .201 -1.5417 10.9517 

Formula 3 1.72500 2.08754 .919 -4.5217 7.9717 

Formula 2 6.61500* 2.08754 .035 .3683 12.8617 

Formula 1 43.24000* 2.08754 .000 36.9933 49.4867 

Formula 3 PDA 2.98000 2.08754 .618 -3.2667 9.2267 

Formula 4 -1.72500 2.08754 .919 -7.9717 4.5217 

Formula 2 4.89000 2.08754 .173 -1.3567 11.1367 

Formula 1 41.51500* 2.08754 .000 35.2683 47.7617 

Formula 2 PDA -1.91000 2.08754 .888 -8.1567 4.3367 

Formula 4 -6.61500* 2.08754 .035 -12.8617 -.3683 

Formula 3 -4.89000 2.08754 .173 -11.1367 1.3567 
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Formula 1 36.62500* 2.08754 .000 30.3783 42.8717 

Formula 1 PDA -38.53500* 2.08754 .000 -44.7817 -32.2883 

Formula 4 -43.24000* 2.08754 .000 -49.4867 -36.9933 

Formula 3 -41.51500* 2.08754 .000 -47.7617 -35.2683 

Formula 2 -36.62500* 2.08754 .000 -42.8717 -30.3783 

*. The mean difference is significant at the 0.05 level. 

 

Diameter Koloni (mm) 

Tukey HSDa   

Taraf Perlakuan N 
Subset for alpha = 0.05 

1 2 3 

Formula 1 5 .0000   

Formula 2 5  36.6250  

PDA 5  38.5350 38.5350 

Formula 3 5  41.5150 41.5150 

Formula 4 5   43.2400 

Sig.  1.000 .173 .201 

Means for groups in homogeneous subsets are 

displayed. 

a. Uses Harmonic Mean Sample Size = 5.000. 

 

 
Tabel Lampiran 4. Perhitungan Laju Pertumbuhan A. niger 

Rumus laju pertubuhan: 

𝑉 =
𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑎𝑘ℎ𝑖𝑟 − 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑎𝑤𝑎𝑙

𝑅𝑒𝑛𝑡𝑎𝑛𝑔 𝑗𝑢𝑚𝑙𝑎ℎ ℎ𝑎𝑟𝑖
 

 

Taraf Perlakuan Ulangan Laju Pertumbuhan (mm/hari) 

Formula 1 1-5 Tidak tumbuh 

Formula 2 1 
32,875 − 1,05

6
= 5,30 

 2 
31,05 − 1,825

6
= 4,87 

 3 
37,8 − 0,75

6
= 6,18 

 4 
43,175 − 1,1

6
= 7,01 

 5 
38,225 − 1,1

6
= 6,19 

Rata-rata: 5,91 mm/hari 
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Formula 3 1 
46,725 − 1,15

6
= 7,60 

 2 
35,975 − 2,8

6
= 5,53 

 3 
42,975 − 1,5

6
= 6,91 

 4 
40,25 − 2,725

6
= 6,25 

 5 
41,65 − 2,075

6
= 6,60 

Rata-rata: 6,58 mm/hari 

Formula 4 1 
45,575 − 2,375

6
= 7,20 

 2 
45,45 − 4,25

6
= 6,87 

 3 
46,475 − 5,8

6
= 6,78 

 4 
40,15 − 4,9

6
= 5,88 

 5 
38,55 − 4,7

6
= 5,64 

Rata-rata: 6,47 mm/hari 

PDA 1 
38,8 − 6,175

6
= 5,44 

 2 
39,95 − 4,95

6
= 5,83 

 3 
37,175 − 5,375

6
= 5,30 

 4 
40,375 − 4,725

6
= 5,94 

 5 
36,375 − 10,3

6
= 5,45 

Rata-rata: 5,59 mm/hari 
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Tabel Lampiran 5. Output data hasil uji one way ANOVA laju pertumbuhan A. niger 

ANOVA 

Laju Pertumbuhan (mm/hari)   

 
Sum of 

Squares 
df Mean Square F Sig. 

Between Groups 154.008 4 38.502 105.365 .000 

Within Groups 7.308 20 .365   

Total 161.316 24    

 

 

 
Tabel Lampiran 6. Output data hasil uji BNJ 5% dan homogeneous subsets laju 

pertumbuhan A. niger 

Multiple Comparisons 

Dependent Variable:   Laju Pertumbuhan (mm/hari)   

Tukey HSD   

(I) Taraf 
Perlakuan 

(J) Taraf 
Perlakuan 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Formula 1 Formula 2 -5.91000* .38232 .000 -7.0540 -4.7660 

Formula 3 -6.57800* .38232 .000 -7.7220 -5.4340 

Formula 4 -6.47400* .38232 .000 -7.6180 -5.3300 

PDA -5.59200* .38232 .000 -6.7360 -4.4480 

Formula 2 Formula 1 5.91000* .38232 .000 4.7660 7.0540 

Formula 3 -.66800 .38232 .430 -1.8120 .4760 

Formula 4 -.56400 .38232 .589 -1.7080 .5800 

PDA .31800 .38232 .918 -.8260 1.4620 

Formula 3 Formula 1 6.57800* .38232 .000 5.4340 7.7220 

Formula 2 .66800 .38232 .430 -.4760 1.8120 

Formula 4 .10400 .38232 .999 -1.0400 1.2480 

PDA .98600 .38232 .113 -.1580 2.1300 

Formula 4 Formula 1 6.47400* .38232 .000 5.3300 7.6180 

Formula 2 .56400 .38232 .589 -.5800 1.7080 

Formula 3 -.10400 .38232 .999 -1.2480 1.0400 

PDA .88200 .38232 .184 -.2620 2.0260 

PDA Formula 1 5.59200* .38232 .000 4.4480 6.7360 

Formula 2 -.31800 .38232 .918 -1.4620 .8260 

Formula 3 -.98600 .38232 .113 -2.1300 .1580 

Formula 4 -.88200 .38232 .184 -2.0260 .2620 

*. The mean difference is significant at the 0.05 level. 
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Laju Pertumbuhan (mm/hari) 

Tukey HSDa   

Taraf Perlakuan N 
Subset for alpha = 0.05 

1 2 

Formula 1 5 .0000  

PDA 5  5.5920 

Formula 2 5  5.9100 

Formula 4 5  6.4740 

Formula 3 5  6.5780 

Sig.  1.000 .113 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 5.000. 
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LAMPIRAN III SURAT IZIN PENELITIAN 
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