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Lampiran 1. Pembuatan Media Biakan pada Cendawan Potato Dextrose Agar 

(PDA) 

                    
 

 

 

 

 

             
 

 

 

 

 

  

 Proses Penimbangan Bahan 

 

Melarutkan bahan dengan Hot 

Plate 

 

Memanaskan bibir cawan 

dengan bunsen 
Proses penuangan media PDA 

pada cawan 
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Lampiran 2. Pembuatan Media Uji Isolat Cendawan dengan Substrat 

Amilase, Selulase, Kitin, dan Pektin 

           
 

 

         

 

 

              

 

 

Proses penimbangan bahan Melarutkan bahan dengan 

Hot Plate 

Proses penuangan Media 

CDA pada cawan petri 
Proses penutupan dengan 

plastik Wrap 

Proses pemindahan isolat ke 

media uji Enzim 

Proses penutupan dengan 

plastik Wrap 
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Lampiran 3. Hasil Peremajaan Koleksi Isolat Cendawan pada Tegakan 

Pinus Rombeng di Kabupaten Bantaeng 

No. 
Kode Isolat 

 

Gambar 

Makroskopis 

Genus (Riskayana, 

2021) 
Host / Inang 

1 
(P5) PRB 

D.2 

 

Phytophthora 

 

 

Daun 

 

2 
(P5) PRB  

B.1  

 

Aspergillus Batang 

 

3 
(P5) PRB 

B.2 

 

Aspergillus 
Batang 

 

4 
(P5) PRB 

K.1.1 

 

Penicillium 
Kulit 

 

5 
(P5) PRB 

K.1.2 
Penicillium Kulit 

 

6 
(P5) PRB 

K.1.3 

 

Aspergillus 
Kulit 
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7 
(P5) PRB 

K.2.1 

 

Aspergillus Kulit 

 

8 
(P5) PRB 

K.2.2 

 

Aspergillus Kulit 

 

9 
(P5) PRB 

A.1 

 

Rhizoctonia Akar 

 

10 
(P5) PRB 

A.2 

 

Fusarium Akar 

 

11 
(P5) PRB 

T.2.1 

 

Aspergillus Tanah 

 

12 
(P5) PRB 

T.2.2 

 

X Tanah 

 

13 
(P5) PRB 

T.2.3 

 

Phytophthora Tanah 
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14 
(P5) PRB 

T.2.4 

 

Aspergillus Tanah 

 

15 
(P5) PRB 

S.1.1 

 

X Serasah 

 

16 
(P5) PRB 

S.1.2 

 

Rhizoctonia Serasah 

 

17 
(P5) PRB 

S.1.3 

 

Aspergillus Serasah 

 

18 
(P5) PRB 

S.2.1 

 

X Serasah 

 

19 
(P5) PRB 

S.2.3 

 

Aspergillus Serasah 

 

20 
(P6) PRB 

S.1.1 

 

Fusarium Serasah 

 



  

48 
 

21 
(P6) PRB 

S.1.2 

 

Gliocladium 
Serasah 

 

22 
(P6) PRB 

S.2.3 

 

Aspergillus Serasah 

 

23 
(P6) PRB 

K.2.3 

  

Aspergillus Kulit 

 

24 
(P6) PRB 

T.2.4  

 

Aspergillus Tanah 
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Lampiran 4. Hasil Pengamatan Skoring Degradasi Substrat Amilum pada 

Isolat Cendawan 

No Isolat Genus Skoring 
Gambar 

Depan Belakang 

1 

(P5) PRB 

D.2 
Phytophthora   +  

  

2 

(P5) PRB  

B.1 
Aspergillus  + 

 

 

3 
(P5) PRB 

B.2 
Aspergillus   ++++ 

 

 

4 

(P5) PRB 

K.1.1 
Penicillium  ++++ 

 

 

5 

(P5) PRB 

K.1.2 
Penicillium   ++++ 

 

 

6 

(P5) PRB 

K.1.3 
Aspergillus   + 

 

 

7 

(P5) PRB 

K.2.1 
Aspergillus  ++ 

 

 

8 

(P5) PRB 

K.2.2 
Aspergillus  ++++ 
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9 

(P5) PRB 

A.1 
Rhizoctonia   ++ + 

 

 

10 

(P5) PRB 

A.2 
Fusarium  ++ 

 
 

11 

(P5) PRB 

T.2.1 
Aspergillus   +++ 

 

 

12 

(P5) PRB 

T.2.2 
X  ++++ 

  

13 

(P5) PRB 

T.2.3 
Phytophthora   ++ 

 

 

14 

(P5) PRB 

T.2.4 
Aspergillus  ++++ 

 

 

15 

(P5) PRB 

S.1.1 
X   ++ + 

  

16 

(P5) PRB 

S.1.2 
Rhizoctonia  +++ 

 

 

17 
(P5) PRB 

S.1.3 
Aspergillus  + 

  

18 

(P5) PRB 

S.2.1 
X   ++++ 
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19 

(P5) PRB 

S.2.3 
Aspergillus  ++++ 

 
 

20 

(P6) PRB 

S.1.1 
Fusarium ++++ 

 

 

21 

(P6) PRB 

S.1.2 
Gliocladium ++++ 

  

22 

(P6) PRB 

S.2.3 
Aspergillus + 

  

23 

(P6) PRB 

K.2.3 
Aspergillus  + 

 
 

24 

(P6) PRB 

T.2.4 
Aspergillus ++++ 
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Lampiran 5. Hasil Pengamatan Skoring Degradasi Substrat Selulosa pada 

Isolat Cendawan 

No Isolat Genus Skoring 
Gambar 

Depan Belakang 

1 
(P5) PRB 

D.2 
Phytophthora +++ 

 
  

2 

(P5) PRB  

B.1 
Aspergillus ++ 

   

3 

(P5) PRB 

B.2 
Aspergillus ++ 

 

  

4 

(P5) PRB 

K.1.1 
Penicillium ++++ 

 

  

5 

(P5) PRB 

K.1.2 
Penicillium +++ 

 

 

6 

(P5) PRB 

K.1.3 
Aspergillus ++ 

 

  

7 

(P5) PRB 

K.2.1 
Aspergillus + 

 

  

8 

(P5) PRB 

K.2.2 
Aspergillus ++ 
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9 

(P5) PRB 

A.1 
Rhizoctonia +++ 

 

  

10 
(P5) PRB 

A.2 
Fusarium + 

 

  

11 

(P5) PRB 

T.2.1 
Aspergillus + 

 
  

12 

(P5) PRB 

T.2.2 
X ++++ 

   

13 

(P5) PRB 

T.2.3 
Phytophthora +++ 

   

14 

(P5) PRB 

T.2.4 
Aspergillus ++++ 

 

  

15 

(P5) PRB 

S.1.1 
X ++++ 

   

16 

(P5) PRB 

S.1.2 
Rhizoctonia +++ 

   

17 
(P5) PRB 

S.1.3 
Aspergillus + 
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18 

(P5) PRB 

S.2.1 
X ++++ 

 

  

19 

(P5) PRB 

S.2.3 
Aspergillus +++ 

   

20 

(P6) PRB 

S.1.1 
Fusarium ++++ 

 

  

21 

(P6) PRB 

S.1.2 
Gliocladium ++ 

   

22 
(P6) PRB 

S.2.3 
Aspergillus ++ 

   

23 

(P6) PRB 

K.2.3 
Aspergillus ++ 

 
  

24 

(P6) PRB 

T.2.4 
Aspergillus + 
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Lampiran 6. Hasil Pengamatan Skoring Degradasi Substrat Kitin pada Isolat 

Cendawan 

No Isolat Genus Skoring 
Gambar 

Depan Belakang 

1 

(P5) PRB 

D.2 
Phytophthoa + 

   

2 

(P5) PRB  

B.1 
Aspergillus + 

 

  

3 

(P5) PRB 

B.2 
Aspergillus + 

   

4 

(P5) PRB 

K.1.1 
Penicillium +++ 

 

  

5 

(P5) PRB 

K.1.2 
Penicillium ++++ 

   

6 
(P5) PRB 

K.1.3 
Aspergillus ++ 

   

7 

(P5) PRB 

K.2.1 
Aspergillus + 
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8 
(P5) PRB 

K.2.2 
Aspergillus ++ 

 

  

9 

(P5) PRB 

A.1 
Rhizoctonia +++ 

   

10 

(P5) PRB 

A.2 
Fusarium + 

 

  

11 

(P5) PRB 

T.2.1 
Aspergillus + 

 
 

12 

(P5) PRB 

T.2.2 
X +++ 

   

13 

(P5) PRB 

T.2.3 

Phytophthor

a 
+ 

   

14 
(P5) PRB 

T.2.4 
Aspergillus +++ 

   

15 

(P5) PRB 

S.1.1 
X +++ 
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16 

(P5) PRB 

S.1.2 
Rhizoctonia +++ 

   

17 

(P5) PRB 

S.1.3 
Aspergillus + 

 

 

 

18 

(P5) PRB 

S.2.1 
X ++++ 

 
  

19 
(P5) PRB 

S.2.3 
Aspergillus +++ 

   

20 

(P6) PRB 

S.1.1 
Fusarium +++ 

   

21 
(P6) PRB 

S.1.2 
Gliocladium +++ 

 

 

22 

(P6) PRB 

S.2.3 
Aspergillus +++ 

   



  

58 
 

23 

(P6) PRB 

K.2.3 
Aspergillus +++ 

 

  

24 

(P6) PRB 

T.2.4 
Aspergillus + 
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Lampiran 7. Hasil Pengamatan Skoring Degradasi Substrat Pektin pada 

Isolat Cendawan 

No Isolat Genus Skoring 
Gambar 

Depan Belakang 

1 

(P5) 

PRB 

D.2 

Phytophthora ++ 

   

2 

(P5) 

PRB  

B.1 

Aspergillus ++  

   

3 

(P5) 

PRB 

B.2 

Aspergillus ++  

 

  

4 

(P5) 

PRB 

K.1.1 

Penicillium ++  

      

5 

(P5) 

PRB 

K.1.2 

Penicillium + 

 
 

6 

(P5) 

PRB 

K.1.3 

Aspergillus ++++ 

   

7 

(P5) 

PRB 

K.2.1 

Aspergillus + 
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8 

(P5) 

PRB 

K.2.2 

Aspergillus +++ 

 

 

 

9 

(P5) 

PRB 

A.1 

Rhizoctonia +++ 

   

10 

(P5) 

PRB 

A.2 

Fusarium ++  

 

 

 

11 

(P5) 

PRB 

T.2.1 

Aspergillus + 

   

12 

(P5) 

PRB 

T.2.2 

X ++++ 

   

13 

(P5) 

PRB 

T.2.3 

Phytophthora + 

   

14 

(P5) 

PRB 

T.2.4 

Aspergillus + 
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15 

(P5) 

PRB 

S.1.1 

X +++ 

   

16 

(P5) 

PRB 

S.1.2 

Rhizoctonia + 

   

17 

(P5) 

PRB 

S.1.3 

Aspergillus + 

 

  

18 

(P5) 

PRB 

S.2.1 

X + 

   

19 

(P5) 

PRB 

S.2.3 

Aspergillus +++ 

 

  

20 

(P6) 

PRB 

S.1.1 

Fusarium +++ 

   

21 

(P6) 

PRB 

S.1.2 

Gliocladium +++ 

 

  

22 

(P6) 

PRB 

S.2.3 

Aspergillus +++ 
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23 

(P6) 

PRB 

K.2.3 

Aspergillus ++++ 

  

24 

(P6) 

PRB 

T.2.4 

Aspergillus +++ 
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Lampiran 8. Data Hasil Skoring pada Pengujian Enzim 

 

No.  Kode Isolat  
Jumlah 
Genus  

Amilum  Selulosa  Kitin  Pektin  
keterangan  Data 

1 

Data 

2 

 Data 

1 

Data 

2 

 Data 

1 
Data 2 Data 1  

Data 

2 

  (P5) PRB B.1 1 1 1 1 1 2 2 2 2 Aspergillus 

  (P5) PRB B.2 1 4 4 4 4 3 3 4 4 Aspergillus 

  
(P5) PRB 

K.1.3 
1 1 1 1 1 2 2 4 4 Aspergillus 

  
(P5) PRB 

K.2.1 
1 2 2 2 2 2 2 2 2 Aspergillus 

  
 (P5) PRB 

K.2.2  
1 4 4 4 4 4 4 3 3 Aspergillus 

  
(P5) PRB 

T.2.1 
1 3 3 3 3 1 1 3 3 Aspergillus 

  
 (P5) PRB 

T.2.4 
1 4 4 4 4 3 3 3 3 Aspergillus 

  
(P5) PRB 

S.1.3 
1 1 1 1 1 1 1 1 1 Aspergillus 

  
(P5) PRB 

S.2.3 
1 4 4 4 4 3 3 3 3 Aspergillus 

  
 (P6) PRB 

S.1.2 
1 1 1 1 1 3 3 3 3 Aspergillus 

  
(P6) PRB 

T.2.4 
1 1 1 1 1 1 1 3 3 Aspergillus 

  
(P6) PRB 

S.2.4 
1 4 4 4 4 3 3 3 3 Aspergillus 

    12 30 30 30 30 28 28 34 34   

      2.5 2.5 2.5 2.5 2.333 2.3333 2.8333 2.833   

                        

  (P5) PRB D.2 1 1 1 3 3 2 2 2 2 Phytophthora 

  
(P5) PRB 

T.2.3 
1 2 2 3 3 1 1 1 1 Phytophthora 

    2 3 3 6 6 3 3 3 3   

      1.5 1.5 3 3 1.5 1.5 1.5 1.5   

                        

  (P5) PRB A.2 1 2 2 1 1 1 1 2 2 Fusarium 

  
(P6) PRB 

S.1.1 
1 4 4 4 4 3 3 3 3 Fusarium 

    2 6 6 5 5 4 4 5 5   

      3 3 2.5 2.5 2 2 2.5 2.5   

                        

  
(P5) PRB 

K.1.1 
1 3 3 4 4 3 3 3 3 Penicillium 

  
(P5) PRB 

K.1.2 
1 3 3 3 3 4 4 4 4 Penicillium 
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    2 6 6 7 7 7 7 7 7   

      3 3 3.5 3.5 3.5 3.5 3.5 3.5   

                        

  (P5) PRB A.1  1 3 3 3 3 3 3 3 3 Rhizoctonia 

  
(P5) PRB 

S.1.2 
1 4 4 3 3 3 3 3 3 Rhizoctonia 

    2 7 7 6 6 6 6 6 6   

      3.5 3.5 3 3 3 3 3 3   

                        

  
(P6) PRB 

K.2.3  
1 4 4 3 3 3 3 4 4 Gliocladium 

    1 4 4 3 3 3 3 4 4   

                        

                        

  
(P5) PRB 

T.2.2 
1 3 3 4 4 3 3 4 4 X 

  
(P5) PRB 

S.1.2 
1 3 3 4 4 3 3 4 4 X 

  
(P5) PRB 

S.2.1  
1 3 3 3 3 3 3 3 3 X 

    3 9 9 11 11 9 9 11 11   

      3 3 3.667 3.667 3 3 3.6667 3.667   
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Lampiran 9. Data Hasil rata-rata Degradasi pada Setiap Genus 

Genus Amilum Selulosa Kitin Pektin 
Rata-
rata 

Gliocladium 4 3 3 4 3.5 

Penicillium 3 3.55 3.55 3.55 3.4125 

X 3 3.66 3 3.66 3.33 

Rhizoctonia 3.5 3 3 3 3.125 

Aspergillus 2.5 2.5 2.33 2.83 2.54 

Fusarium 3 2.5 2 2.55 2.5125 

Phytophthora 1.5 3 1.5 1.5 1.875 

 

 

Genus P-Value 

Gliocladium – Penicillium 0.770711 

Gliocladium – X 0.670845 

Gliocladium -  Rhizoctonia 0.336194 

Gliocladium -  Aspergillus 0.042498 

Gliocladium – Fussarium 0.063995 

Gliocladium – Phytophthora 0.000388 

    

Penicillium – X 0.891173 

Penicillium – Rhizoctonia 0.428727 

Penicillium – Aspergillus 0.01456 

Penicillium – Fussarium 0.033668 

Penicillium – Phytophthora 4.51E-05 

    

X – Rhizoctonia 0.467449 

X – Aspergillus 0.005303 

X – Fussarium 0.020276 

X – Phytophthora 9.47E-06 

  Rhizoctonia – Aspergillus 0.081694 

Rhizoctonia – Fussarium 0.103676 

Rhizoctonia – Phytophthora 0.000156 

    

Aspergillus – Fussarium 0.9044 

Aspergillus – Phytophthora 0.047906 

    

Fussarium – Phytophthora 0.110209 
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Lampiran 10. Data Hasil Rata-rata Degradasi pada Setiap Enzim 

Groups Average SE 

Pektin 2.9166667 0.170934 

Selulosa 2.8333333 0.171904 

Kitin 2.5 0.133156 

Amilum 2.7083333 0.125737 

 

ANOVA 
      Source of 

Variation SS df MS F P-value F crit 

Between Groups 
4.729166

7 3 
1.57638

9 
1.42310

3 
0.23740

5 
2.65264

6 

Within Groups 208.25 188 
1.10771

3 
   

       
Total 

212.9791
7 191         
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Lampiran 11. Data Hasil Rata-rata Degradasi pada Host/Inang 

Sampel Jumlah  Average SE 

Kulit 144 3 0.139655 

Serasah  186 2.90625 0.127395 

Batang  42 2.625 0.314576 

Tanah 102 2.55 0.17885 

Akar 36 2.25 0.214087 

Daun  16 2 0.267261 

 

Host/Inang P-value 

Kulit - Serasah 0.623523 

Kulit - Batang  0.423813 

Kulit - Tanah  0.047395 

Kulit - Akar  0.007623 

Kulit - Daun 0.007517 

Serasah -Batang  0.349607 

Serasah - Tanah 0.099551 

Serasah - Akar  0.02017 

Serasah - Daun  0.017827 

Batang - Tanah 0.828946 

Batang - Akar 0.332257 

Batang - Daun  0.2121 

Tanah - Akar  0.343831 

Tanah - Daun  0.196063 

Akar - Daun  0.478068 

      


