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SUMMARY 

 This research has been carried out at the Sungai Putih Research Institute, Rubber 

Research Center, Kec. Galang, Kab. Deli Serdang, Prov. North Sumatra. This research was 

conducted from April to July 2022. This research was supervised by Mr. Ir. Aldy Waridha M.P 

as Chief Advisor and Mrs. Ir. Fenty Maimunah Simbolon M.P as a Advisory Member. 

 The purpose of this study was to test the ability of endophytic bacterial isolates to 

inhibit the development of leaf fall disease (Colletotrichum gloeosporioides) in the laboratory. 

The study used a non factorial completely randomized design (CRD) with treatment using 

endophytic bacteria with 6 levels of treatment, namely Control (SPE0), isolate 1 from Sungai 

Putih (SPE1), isolate 2 from Sungai Putih (SPE2), isolate 3 from Sungai Putih (SPE3). ), isolate 

4 from Sungai Putih (SPE4), isolate 5 from Sungai Putih (SPE5). Parameters observed were 

identification of C. gloeosporioides and Endophytic Bacteria percentage of the broad power of 

the fungus C. gloeosporioides, Antagonist Test of Endophytic Bacteria against C. 

gloeosporioides, Pathogenicity Test of Tobacco against selected Endophytic Bacteria. 

 The results of statistical analysis showed that endophytic bacteria isolates had a 

significant effect on the percentage of broad inhibition of the fungus C. gloeosporioides, Gram 

test of bacteria with KOH showed that bacteria B1, B2, B4, and B5 showed gram positive, while 

Bacteria B3 showed gram negative, hypersensitivity test for endophytic bacteria isolates does not 

show signs of necrosis and is a biological agent in tobacco plants. 

 

Keywords: Endophytic Bacteria, Colletotrichum gloeosporioides, Sungai Putih, Antagonist Test, 

Gram KOH Test, Hypersensitivity Test. 
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Lampiran 1.  Bagan Areal Penelitian  

     

 

 

 

 

 

 

 

 

 

 

SPE0 : Kontrol 

SPE1 : Penggunaan Bakteri Endofit Isolat 01 (Sungai Putih) 

SPE2 : Penggunaan Bakteri Endofit Isolat 02 (Sungai Putih) 

SPE 3 : Penggunaan Bakteri Endofit Isolat 03 (Sungai Putih) 

SPE 4 : Penggunaan Bakteri Endofit Isolat 04 (Sungai Putih) 

SPE 5 : Penggunaan Bakteri Endofit Isolat 05 (Sungai Putih) 

  

SPE01 

SPE51 

SPE41 

SPE31 

SPE21 

SPE11 

SPE02 SPE03 SPE04 

SPE12 SPE13 SPE14 

SPE22 SPE23 SPE24 

SPE33 SPE32 SPE34 

SPE42 SPE44 SPE43 

SPE54 SPE53 SPE52 
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Lampiran 2. Komposisi Nutrient Agar (Na) 

 

Bubuk Lab-Lemco  1 gram 

Ekstrak Ragi 2 gram 

Peptone 5 gram 

Sodium Chloride (NaCl) 5 gram 

Agar 15 gram 

Water 1 liter 

Final pH 7.4 ± 0.2 @ 25°C 
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Lampiran 3. Komposisi Potato Dextore Agar (Pda) 

 

Kentang   200 gram 

Dextrosa 20 gram 

Agar 20 gram 

Amoksilin 0,5 gram 

Water 1 liter 
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Lampiran 4. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 1 HSI (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 10.00 13.00 13.00 13.00 49.00 12.25 

SPE2 10.00 16.00 10.00 11.00 47.00 11.75 

SPE3 13.00 13.00 15.00 16.00 57.00 14.25 

SPE4 12.00 10.00 12.00 17.00 51.00 12.75 

SPE5 11.00 11.00 10.00 13.00 45.00 11.25 

Total 56.00 63.00 60.00 70.00 249.00 10.38 

Rataan 9.33 10.50 10.00 11.67     

 

Lampiran 5. Transformasi Data sine
-1

 √  daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 1 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 18.43 21.13 21.13 21.13 81.84 20.46 

SPE2 18.43 23.58 18.43 19.37 79.82 19.95 

SPE3 21.13 21.13 22.79 23.58 88.63 22.16 

SPE4 20.27 18.43 20.27 24.35 83.32 20.83 

SPE5 19.37 19.37 18.43 21.13 78.31 19.58 

Total 100.09 106.10 103.51 112.02 421.72 17.57 

Rataan 16.68 17.68 17.25 18.67     

 

Lampiran 6. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 1 HSI 

Analisis Sidik Ragam 

Tabel Anova RAL 

      
SK DB JK KT F. Hit 

F. Tabel keterangan 

 0.05   

 
Ulangan 3 12.67024 4.223415 2.002253 3.159908 tn 

 
Perlakuan 5 1113.499 222.6997 105.5783 2.772853 * 

 
Galat 18 37.97 2.109331       

 
Total 23 1164.14         

 Koefisien Keragaman (KK) = 0.082654 

Keterangan : * = Berpengaruh nyata pada taraf 5% 
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Lampiran 7. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 2 HSI (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 13.00 17.00 17.00 17.00 64.00 16.00 

SPE2 13.00 18.00 14.00 16.00 61.00 15.25 

SPE3 17.00 15.00 18.00 18.00 68.00 17.00 

SPE4 16.00 17.00 17.00 21.00 71.00 17.75 

SPE5 15.00 19.00 15.00 18.00 67.00 16.75 

Total 74.00 86.00 81.00 90.00 331.00 13.79 

Rataan 12.33 14.33 13.50 15.00     

 

Lampiran 8. Transformasi Data sine
-1

 √   Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 2 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 21.13 24.35 24.35 24.35 94.18 23.55 

SPE2 21.13 25.10 21.97 23.58 91.79 22.95 

SPE3 24.35 22.79 25.10 25.10 97.34 24.34 

SPE4 23.58 24.35 24.35 27.27 99.55 24.89 

SPE5 22.79 25.84 22.79 25.10 96.52 24.13 

Total 115.43 124.88 121.01 127.86 489.19 20.38 

Rataan 19.24 20.81 20.17 21.31     

 

Lampiran 9. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas  

Analisis Sidik Ragam 

Tabel Anova RAL 

     
SK DB JK KT F. Hit 

F. Tabel keterangan 

0.05   

Ulangan 3 14.40047 4.800157 3.981075 3.159908 * 

Perlakuan 5 1552.62 310.5241 257.5373 2.772853 * 

Galat 18 21.70 1.205744       

Total 23 1588.72         

Koefisien Keragaman (KK) = 0.05387193 

Keterangan : * = berpengaruh nyata pada taraf 5% 
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Lampiran 10. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 3 Hsi (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 18.00 21.00 18.00 19.00 76.00 19.00 

SPE2 20.00 20.00 17.00 19.00 76.00 19.00 

SPE3 21.00 18.00 21.00 23.00 83.00 20.75 

SPE4 21.00 19.00 19.00 23.00 82.00 20.50 

SPE5 19.00 21.00 21.00 21.00 82.00 20.50 

Total 99.00 99.00 96.00 105.00 399.00 16.63 

Rataan 16.50 16.50 16.00 17.50     

 

Lampiran 11. Transformasi Data sine
-1

 √    Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 3 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 25.10 27.27 25.10 25.84 103.32 25.83 

SPE2 26.57 26.57 24.35 25.84 103.32 25.83 

SPE3 27.27 25.10 27.27 28.66 108.31 27.08 

SPE4 27.27 25.84 25.84 28.66 107.62 26.90 

SPE5 25.84 27.27 27.27 27.27 107.67 26.92 

Total 134.51 134.51 132.30 138.72 540.04 22.50 

Rataan 22.42 22.42 22.05 23.12     

 

Lampiran 12. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 3 HSI 

Analisis Sidik 

Ragam Tabel 

Anova RAL 

     
SK DB JK KT F. Hit 

F. Tabel Keterangan 

0.05   

Ulangan 3 3.61135 1.203783 1.330817 3.159908 tn 

Perlakuan 5 1936.29 387.2579 428.1247 2.772853 * 

Galat 18 16.28 0.904545       

Total 23 1956.18         

Koefisien Keragaman (KK) = 0.042267 
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Keterangan : * = berpengaruh nyata pada taraf 5% 

 

Lampiran 13. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 4 HSI (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 21.00 24.00 21.00 22.00 88.00 22.00 

SPE2 26.00 26.00 24.00 24.00 100.00 25.00 

SPE3 27.00 29.00 25.00 26.00 107.00 26.75 

SPE4 28.00 28.00 21.00 25.00 102.00 25.50 

SPE5 23.00 31.00 25.00 25.00 104.00 26.00 

Total 125.00 138.00 116.00 122.00 501.00 20.88 

Rataan 20.83 23.00 19.33 20.33     

 

Lampiran 14. Transformasi Data sine
-1

 √   Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 4 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 27.27 29.33 27.27 27.97 111.86 27.96 

SPE2 30.66 30.66 29.33 29.33 119.98 30.00 

SPE3 31.31 32.58 30.00 30.66 124.55 31.14 

SPE4 31.95 31.95 27.27 30.00 121.17 30.29 

SPE5 28.66 33.83 30.00 30.00 122.49 30.62 

Total 152.29 160.80 146.33 150.41 609.84 25.41 

Rataan 25.38 26.80 24.39 25.07     

 

Lampiran 15. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 4 HSI 

 
     

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 18.565519 6.188506 5.780484 3.159908 * 

Perlakuan 5 2554.1738 510.8348 477.15 2.772853 * 

Galat 18 19.27 1.070586       

Total 23 2592.01         

Koefisien Keragaman (KK) = 0.04072 

Keterangan : * = berpengaruh nyata pada taraf 5% 
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Lampiran 16. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 5 HSI (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 28.00 30.00 26.00 34.00 118.00 29.50 

SPE2 33.00 34.00 42.00 29.00 138.00 34.50 

SPE3 32.00 34.00 30.00 33.00 129.00 32.25 

SPE4 36.00 31.00 25.00 30.00 122.00 30.50 

SPE5 28.00 35.00 34.00 28.00 125.00 31.25 

Total 157.00 164.00 157.00 154.00 632.00 26.33 

Rataan 26.17 27.33 26.17 25.67     

 

Lampiran 17. Transformasi Data sine
-1

 √   Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 5 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 31.95 33.21 30.66 35.67 131.48 32.87 

SPE2 35.06 35.67 40.40 32.58 143.71 35.93 

SPE3 34.45 35.67 33.21 35.06 138.39 34.60 

SPE4 36.87 33.83 30.00 33.21 133.91 33.48 

SPE5 31.95 36.27 35.67 31.95 135.84 33.96 

Total 172.73 177.10 172.38 170.92 693.13 28.88 

Rataan 28.79 29.52 28.73 28.49     

 

Lampiran 18. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 5 HSI 

 
     

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 3.546803 1.182268 0.248647 3.159908 * 

Perlakuan 5 3375.204 675.0408 141.97 2.772853 * 

Galat 18 85.59 4.75481       

Total 23 3464.34         

Koefisien Keragaman (KK) = 0.064211 

Keterangan : * = berpengaruh nyata pada taraf 5% 
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Lampiran 19. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 6 HSI (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 35.00 38.00 35.00 37.00 145.00 36.25 

SPE2 40.00 36.00 42.00 41.00 159.00 39.75 

SPE3 41.00 36.00 39.00 43.00 159.00 39.75 

SPE4 53.00 37.00 40.00 33.00 163.00 40.75 

SPE5 41.00 39.00 42.00 36.00 158.00 39.50 

Total 210.00 186.00 198.00 190.00 784.00 32.67 

Rataan 35.00 31.00 33.00 31.67     

 

Lampiran 20. Transformasi Data sine
-1

 √    Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 6 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 36.27 38.06 36.27 37.46 148.06 37.02 

SPE2 39.23 36.87 40.40 39.82 156.31 39.08 

SPE3 39.82 36.87 38.65 40.98 156.31 39.08 

SPE4 46.72 37.46 39.23 35.06 158.48 39.62 

SPE5 39.82 38.65 40.40 36.87 155.73 38.93 

Total 204.30 190.36 197.39 192.64 784.69 32.70 

Rataan 34.05 31.73 32.90 32.11     

 

Lampiran 21. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 6 HSI 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 18.98399 6.327998 1.371635 3.159908 tn 

Perlakuan 5 4407.118 881.4236 191.05 2.772853 * 

Galat 18 83.04 4.613469       

Total 23 4509.14         

Koefisien Keragaman (KK) = 0.065694 

Keterangan : * = berpengaruh nyata pada taraf 5% 
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Lampiran 22. Rataan Data Pengamatan Daya Hambat Perkembangan Luas Jamur 

Colletotrichum Gloeosporioides 7 HSI (%) 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.0 0.0 0.0 0.0 0.0 0.0 

SPE1 45.0 43.0 38.0 41.0 167.0 41.8 

SPE2 45.0 50.0 53.0 44.0 192.0 48.0 

SPE3 57.0 46.0 41.0 45.0 189.0 47.3 

SPE4 60.0 38.0 42.0 37.0 177.0 44.3 

SPE5 48.0 41.0 45.0 45.0 179.0 44.8 

Total 255.0 218.0 219.0 212.0 904.0 37.7 

Rataan 42.5 36.3 36.5 35.3     

 

Lampiran 23. Transformasi Data sine
-1

 √   Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 7 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 42.13 40.98 38.06 39.82 160.98 40.24 

SPE2 42.13 45.00 46.72 41.55 175.40 43.85 

SPE3 49.02 42.71 39.82 42.13 173.68 43.42 

SPE4 50.77 38.06 40.40 37.46 166.69 41.67 

SPE5 43.85 39.82 42.13 42.13 167.93 41.98 

Total 230.36 209.00 209.57 205.54 854.47 35.60 

Rataan 65.82 59.72 59.88 58.73     

 

Lampiran 24. Hasil Analisis Sidik Ragam Daya Hambat Perkembangan Luas 

Jamur Colletotrichum gloeosporioides 7 HSI 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 63.84315 21.28105 2.880912 3.159908 tn 

Perlakuan 5 5309.371 1061.874 143.75 2.772853 * 

Galat 18 132.96 7.386913       

Total 23 5506.18         

Koefisien Keragaman (KK) = 0.076339 

Keterangan : * = berpengaruh nyata pada taraf 5% 
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Lampiran 25. Rataan Data Pengamatan Daya Hambat (%) Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum Gloeosporioides 

Secara In Vitro 1 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 8.00 3.00 3.00 4.00 18.00 4.50 

SPE2 6.00 5.00 5.00 6.00 22.00 5.50 

SPE3 5.00 3.00 3.00 5.00 16.00 4.00 

SPE4 6.00 6.00 4.00 3.00 19.00 4.75 

SPE5 5.00 5.00 3.00 3.00 16.00 4.00 

Total 30.0 22.0 18.0 21.0 91.00 3.79 

Rataan 5.0 3.7 3.0 3.5     

 

Lampiran 26. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 1 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 16.43 9.97 9.97 11.54 47.92 11.98 

SPE2 14.18 12.92 12.92 14.18 54.20 13.55 

SPE3 12.92 9.97 9.97 12.92 45.79 11.45 

SPE4 14.18 14.18 11.54 9.97 49.87 12.47 

SPE5 12.92 12.92 9.97 9.97 45.79 11.45 

Total 73.1 62.4 56.8 61.0 253.36 10.56 

Rataan 12.2 10.4 9.5 10.2     

 

Lampiran 27. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 1 HIS 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 23.8984 7.966139 3.979257 3.159908 * 

Perlakuan 5 327.7838 65.55675 32.75 2.772853 * 

Galat 18 36.03 2.001916       

Total 23 387.72         

Koefisien Keragaman (KK) = 0.1340 

Keterangan : * = Berpengaruh nyata pada taraf 5% 
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Lampiran 28. Rataan Data Pengamatan Daya Hambat (%) Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum Gloeosporioides 

Secara In Vitro 2 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.0 0.00 

SPE1 9.00 4.00 5.00 6.00 24.0 6.00 

SPE2 7.00 5.00 6.00 7.00 25.0 6.25 

SPE3 8.00 7.00 5.00 6.00 26.0 6.50 

SPE4 7.00 7.00 6.00 5.00 25.0 6.25 

SPE5 6.00 6.00 5.00 4.00 21.0 5.25 

Total 37.0 29.0 27.0 28.0 121.00 5.04 

Rataan 6.2 4.8 4.5 4.7     

 

Lampiran 29. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 2 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 17.46 11.54 12.92 14.18 56.09 14.02 

SPE2 15.34 12.92 14.18 15.34 57.78 14.45 

SPE3 16.43 15.34 12.92 14.18 58.87 14.72 

SPE4 15.34 15.34 14.18 12.92 57.78 14.45 

SPE5 14.18 14.18 12.92 11.54 52.82 13.20 

Total 81.20 71.77 69.57 70.61 293.15 12.21 

Rataan 23.20 11.96 11.60 11.77     

 

Lampiran 30. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 2 HIS 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 14.32 4.77255 3.5062 3.1599 * 

Perlakuan 5 463.33 92.6651 68.0780 2.7729 * 

Galat 18 24.50 1.36116       

Total 23 502.14         

Koefisien Keragaman (KK) = 0.096 

Keterangan : * = Berpengaruh nyata pada taraf 5% 
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Lampiran 31. Rataan Data Pengamatan Daya Hambat (%) Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum Gloeosporioides 

Secara In Vitro 3 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 10.00 6.00 7.00 8.00 31.00 7.75 

SPE2 9.00 7.00 9.00 9.00 34.00 8.50 

SPE3 10.00 9.00 7.00 8.00 34.00 8.50 

SPE4 11.00 9.00 7.00 9.00 36.00 9.00 

SPE5 8.00 8.00 6.00 8.00 30.00 7.50 

Total 48.00 39.00 36.00 42.00 165.00 6.88 

Rataan 8.00 6.50 6.00 7.00     

 

Lampiran 32. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 3 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 18.43 14.18 15.34 16.43 64.39 16.10 

SPE2 17.46 15.34 17.46 17.46 67.71 16.93 

SPE3 18.43 17.46 15.34 16.43 67.66 16.92 

SPE4 19.37 17.46 15.34 17.46 69.63 17.41 

SPE5 16.43 16.43 14.18 16.43 63.47 15.87 

Total 92.58 83.32 80.11 86.65 342.66 14.28 

Rataan 15.43 13.89 13.35 14.44     

 

Lampiran 33. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 3 HSI 

SK DB JK KT F. Hit 

F. 

Tabel keterangan 

0.05   

Ulangan 3 14.19 4.729 5.242 3.1599 * 

Perlakuan 5 678.08 135.615 150.342 2.7729 * 

Galat 18 16.24 0.90204       

Total 23 708.50         

Koefisien Keragaman (KK) = 0.0665 

Keterangan : * = Berpengaruh nyata pada taraf 5% 
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Lampiran 34. Rataan Data Pengamatan Daya Hambat (%) Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum Gloeosporioides 

Secara In Vitro 4 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.00 0.00 0.00 0.00 0.00 0.00 

SPE1 12.00 8.00 9.00 12.00 41.00 10.25 

SPE2 13.00 9.00 12.00 10.00 44.00 11.00 

SPE3 11.00 10.00 10.00 9.00 40.00 10.00 

SPE4 15.00 11.00 9.00 13.00 48.00 12.00 

SPE5 14.00 15.00 8.00 11.00 48.00 12.00 

Total 65.00 53.00 48.00 55.00 221.00 9.21 

Rataan 10.83 8.83 8.00 9.17     

 

Lampiran 35. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 4 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 20.27 16.43 17.46 20.27 74.42 18.61 

SPE2 21.13 17.46 20.27 18.43 77.29 19.32 

SPE3 19.37 18.43 18.43 17.46 73.70 18.42 

SPE4 22.79 19.37 17.46 21.13 80.75 20.19 

SPE5 21.97 22.79 16.43 19.37 80.56 20.14 

Total 107.98 96.93 92.50 99.11 396.52 16.52 

Rataan 30.85 16.15 15.42 16.52     

 

Lampiran 36. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 4 HSI 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 21.195 7.065 3.091 3.1599 tn 

Perlakuan 5 961.47 192.293 84.122 2.7729 * 

Galat 18 41.15 2.29       

Total 23 1023.81         

Koefisien Keragaman (KK) = 0.0915 

Keterangan : * = Berpengaruh nyata pada taraf 5% 
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Lampiran 37. Rataan Data Pengamatan Daya Hambat (%) Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum Gloeosporioides 

Secara In Vitro 5 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0 0.0 0.0 0.0 0.0 0.0 

SPE1 19 19 12 17 67.0 16.8 

SPE2 15 13 13 13 54.0 13.5 

SPE3 13 12 11 10 46.0 11.5 

SPE4 16 13 14 15 58.0 14.5 

SPE5 17 18 13 12 60.0 15.0 

Total 80.0 75.0 63.0 67.0 285.00 11.88 

Rataan 13.3 12.5 10.5 11.2     

 

Lampiran 38. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 5 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 25.84 25.84 20.27 24.35 96.30 24.08 

SPE2 22.79 21.13 21.13 21.13 86.19 21.55 

SPE3 21.13 20.27 19.37 18.43 79.21 19.80 

SPE4 23.58 21.13 21.97 22.79 89.47 22.37 

SPE5 24.35 25.10 21.13 20.27 90.86 22.71 

Total 120.14 115.93 106.33 109.42 451.82 18.83 

Rataan 34.33 19.32 17.72 18.24     

 

Lampiran 39. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 5 HSI 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 19.480 6.493 4.232 3.1599 * 

Perlakuan 5 1327.07 265.414 173.001 2.7729 * 

Galat 18 27.62 1.53       

Total 23 1374.16         

Koefisien Keragaman (KK) = 0.0658 

Keterangan : * = Berpengaruh nyata pada taraf 5% 



45 
 

 
 

 

 

Lampiran 40. Rataan Data Pengamatan Daya Hambat (%) Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum Gloeosporioides 

Secara In Vitro 6 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0 0.0 0.0 0.0 0.0 0.0 

SPE1 20 21 14 19 74.0 18.5 

SPE2 17 16 17 15 65.0 16.3 

SPE3 15 15 14 13 57.0 14.3 

SPE4 19 17 17 17 70.0 17.5 

SPE5 19 21 15 14 69.0 17.3 

Total 90.0 90.0 77.0 78.0 335.00 13.96 

Rataan 15.0 15.0 12.8 13.0     

 

Lampiran 41. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 6 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 26.57 27.27 21.97 25.84 101.65 25.41 

SPE2 24.35 23.58 24.35 22.79 95.06 23.77 

SPE3 22.79 22.79 21.97 21.13 88.68 22.17 

SPE4 25.84 24.35 24.35 24.35 98.89 24.72 

SPE5 25.84 27.27 22.79 21.97 97.88 24.47 

Total 127.83 127.71 117.88 118.54 491.97 20.50 

Rataan 21.31 21.29 19.65 19.76     

 

Lampiran 42. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 6 HSI 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 15.288 5.096 3.589 3.1599 * 

Perlakuan 5 1588.03 317.607 223.655 2.7729 * 

Galat 18 25.56 1.42       

Total 23 1628.88         

Koefisien Keragaman (KK) = 0.0542 

Keterangan : * = Berpengaruh nyata pada taraf 5% 
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Lampiran 43. Rataan data pengamatan daya hambat (%) kemampuan antagonis 

bakteri endofit terhadap jamur colletotrichum gloeosporioides 

secara in vitro 7 HSI 

s  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 0.0 0.0 0.0 0.0 0.0 0.0 

SPE1 21.0 25.0 21.0 20.0 87.0 21.8 

SPE2 20.0 19.0 24.0 19.0 82.0 20.5 

SPE3 18.0 17.0 15.0 15.0 65.0 16.3 

SPE4 22.0 20.0 18.0 22.0 82.0 20.5 

SPE5 20.0 23.0 19.0 18.0 80.0 20.0 

Total 101.0 104.0 97.0 94.0 396.0 16.5 

Rataan 16.8 17.3 16.2 15.7     

 

Lampiran 44. Transformasi Data sine
-1

 √   Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 7 HSI 

  Ulangan 
Total Rataan 

Perlakuan I II III IV 

SPE0 2.45 2.45 2.45 2.45 9.80 2.45 

SPE1 27.27 30.00 27.27 26.57 111.11 27.78 

SPE2 26.57 25.84 29.33 25.84 107.58 26.90 

SPE3 25.10 24.35 22.79 22.79 95.03 23.76 

SPE4 27.97 26.57 25.10 27.97 107.61 26.90 

SPE5 26.57 28.66 25.84 25.10 106.17 26.54 

Total 135.93 137.86 132.79 130.72 537.31 22.39 
Rataan 22.66 22.98 22.13 21.79     

 

Lampiran 45. Hasil Analisis Sidik Ragam Daya Hambat Kemampuan Antagonis 

Bakteri Endofit Terhadap Jamur Colletotrichum gloeosporioides 

Secara In Vitro 7 HSI 

SK DB JK KT F. Hit 
F. Tabel keterangan 

0.05   

Ulangan 3 5.077 1.692 1.135 3.1599 tn 

Perlakuan 5 1945.77 389.154 261.027 2.7729 * 

Galat 18 26.84 1.49       

Total 23 1977.68         

Koefisien Keragaman (KK) = 0.0545 

Keterangan : * = Berpengaruh nyata pada taraf 5% 

 

 

 



47 
 

 
 

  



48 
 

 
 

Lampiran 46. Dokumentasi Penelitian 

 

 

 

 

 

 

 

 

 

 

 1. Sterilisasi Alat 2. Media PDA Instan 

 

 

 

 

 

 

 

3. Bahan PdA Buatan               4.  Media PDA 
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     5. Media NA 

 

 

 

 

 

 

 

6. Pembiakan Patogen 

 

 

 

 

 

 

 

7.  Pemurnian Patogen  
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8. Pemurian Bakteri 

 

 

 

 

 

 

 

 

 

 

 

9. Uji Antagonis   
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10. Uji Gram KOH 

 

 

 

 

 

 

 

 

 

    11. Uji Hipersensitif 
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