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Community diversity of endophytic fungi of Aloe barbadensis
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Abstract: [Objective] In order to understand the diversity and succession change of endophytic
fungal communities of Aloe barbadensis at different habitats. [Methods] Healthy perennial
samples were collected in Yunnan, Sichuan, Guangdong and Shaanxi provinces. The endophytic
fungi were isolated from the foliage and roots of the samples. Then they were identified based on
morphological and molecular methods. And the endophytic fungal communities were analyzed by
statistical evaluation. [Results] A total of 1 442 isolates were obtained which were belonged to
twenty-nine different genera. Among which 96.88% only been observed to produce asexual or no
spores, others were belonged to Ascomycotina (0.83%), Basidiomycotina (0.07%) and Zygomycota
(2.22%) respectively. The Alternaria (35.63%), Fusarium (12.69%) and Phomopsis (11.65%) were
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the dominant genera. [Conclusion] The community of endophytic fungi from Aloe barbadensis of
Yunnan and that of Sichuan has the highest similarity (Cs=0.88), while the community similarity of
Guangdong and that of Yunnan was the lowest (C=0.73). Alternaria, Fusarium and Rhizoctonia
were the dominant genera in root, but Alternaria, Phomopsis and Phoma were the primary one in
foliage. Additionally, the isolation rate of Hypomycetes was the highest (31.42%) in spring, but
that of Coelomycetes (31.01%) was the highest in autumn.

Keywords: Aloe barbadensis, Endophytic fungi, Diveristy index, Flora composition
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Table 1 Procedures of surface sterilization for
different tissues
Step 1 Step 2 Step 3
Samples 75% Ethanol ~ 3.5% NaClO  75% Ethanol
(min) (min) (min)
1 Mﬂlﬁj&‘:& Root 1.0 3.0 0.5
1.1 *E%*EFZK Leaf 0.5 1.0 0.5
2012 2013 ¢ )
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Table 2 The composition of the entophytic fungi of
Aloe barbadensis

Genus Quantity  IF (%) IR (%)
Aspergillus 28 1.94 0.73
Gliocladium 6 042  0.16
Penicillium 21 146  0.55
Penicilliopsis 10 0.69 0.26
Trichoderma 24 1.66  0.63
Botrytis 6 042  0.16
Monilia 3 0.21 0.08
Nigrospora 20 139  0.52
Curvularia 2 0.14  0.05
Alternaria 514 35.63 13.39
Fusarium 168 11.65 438
Phoma 126 874 328
Macrophoma 54 3.74 1.41
Phomopsis 183 12.69  4.77
Cytospora 7 049  0.18
Dothiorella 6 042  0.16
Sphaeropsis 11 0.76  0.29
Dipodia 20 1.39  0.52
Chaetomella 29 2.01 0.76
Coniothyrium 7 049  0.18
Monochaetia 3 0.21 0.08
Pestalotiopsis 7 049  0.18
Rhizoctonia 142 9.85 3.70
Dothidea 9 062 023
Mycosphaerella 3 021  0.08
Coprinus 1 0.07  0.03
Cunninghamella 1 0.07  0.03
Rhizopodopsis 21 145  0.55
Mucor 10 0.69 0.26
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« 3
(96.88%) 2.22%
( 0.83%  0.07%) Cunninghamella Coprinus
Alternaria
Phomopsis Fusarium Curvularia Coniothyrium
35.63% 11.65% 12.69% ( 2) Sphaeropsis Mycosphaerella

2.2 ANEHbig B BFLA AR 2 RE T

R3 FRMSERNRAZALEERERFARRS BME

Table 3 Composition and IF (%) of endophytic fungi of Aloe barbadensis from different sampling sites

Isolation frequency (%)

Genera of endophytic fungus

Yuanjiang, Yunnan Guangyuan, Sichuan Zhuhai, Guangdong Xi’an, Shaanxi
Aspergillus 0.90 0.55 0.28 0.21
Gliocladium 0.14 0.28 0 0
Penicillium 0.83 0.28 0.14 0.21
Penicilliopsis 0.14 0.14 0 0.42
Trichoderma 0.42 0.83 0.21 0.21
Botrytis 0.21 0 0 0.21
Monilia 0.14 0.07 0 0
Nigrospora 0.49 0.28 0.55 0.07
Curvularia 0.07 0.07 0 0
Alternaria 7.84 7.56 10.26 9.99
Fusarium 2.15 2.84 3.61 3.05
Phoma 3.26 2.15 1.46 1.87
Macrophoma 1.25 0.42 1.46 0.62
Phomopsis 2.57 2.98 3.81 3.33
Cytospora 0.35 0.07 0.07 0
Dothiorella 0.07 0.21 0 0.14
Sphaeropsis 0.21 0 0 0.55
Dipodia 0.28 0.83 0.07 0.21
Chaetomella 0.83 0.14 0.55 0.49
Coniothyrium 0 0.42 0 0.07
Monochaetia 0.07 0.07 0 0.07
Pestalotiopsis 0.14 0.07 0.07 0.21
Rhizoctonia 1.73 2.64 2.15 3.33
Dothidea 0.07 0.42 0 0.14
Mycosphaerella 0.14 0 0.07 0
Coprinus 0.07 0 0 0
Cunninghamella 0.07 0 0 0
Rhizopodopsis 0.42 0.07 0.55 0.42
Mucor 0.28 0.14 0 0.28
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Table 4 Composition and IF (%) of endophytic fungus in different tissues and seasons from Aloe barbadensis

Isolation frequency (%)

Genera of endophytic fungus Foliage Root Spring Autumn
Aspergillus 0.21 1.73 1.32 0.62
Gliocladium 0.07 0.35 0.35 0.07
Penicillium 0.35 1.11 1.11 0.35
Penicilliopsis 0.14 0.55 0.69 0
Trichoderma 0.28 1.39 0.83 0.83
Botrytis 0.42 0 0.42 0
Monilia 0 0.21 0.07 0.14
Nigrospora 0.14 1.25 0.55 0.76
Curvularia 0 0.14 0.07 0.07
Alternaria 8.39 27.25 18.52 17.13
Fusarium 1.87 9.78 7.49 4.16
Phoma 5.41 3.33 2.57 6.17
Macrophoma 2.43 1.25 0.83 2.91
Phomopsis 6.80 5.89 4.16 8.53
Cytospora 0.07 0.42 0.21 0.28
Dothiorella 0.21 0.21 0.28 0.14
Sphaeropsis 0.49 0.28 0.14 0.62
Dipodia 0.97 0.42 0.9 0.49
Chaetomella 0.76 1.25 0.55 1.46
Coniothyrium 0.42 0.07 0 0.49
Monochaetia 0 021 0 0.21
Pestalotiopsis 0.14 0.35 0.07 0.42
Rhizoctonia 0.35 9.50 4.58 5.13
Dothidea 0.28 0.35 0.21 0.42
Mycosphaerella 0 0.21 0.07 0.14
Coprinus 0 0.07 0 0.07
Cunninghamella 0 0.07 0.07 0
Rhizopodopsis 0.14 1.32 0.97 0.49
Mucor 0.07 0.62 0.35 0.35
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Table 5 Diversity indices of endophytic fungus from Aloe barbadensis

Quantity of strains Genera Shannon-Weaver index (H') Margalef index (R) Evenness index (E)

Yuanjiang 362 28 3.15 3.18 0.95
Sampling sites Guangyuan 339 24 2.28 2.77 0.72
Zhuhai 365 16 1.90 1.88 0.69
Xi’an 376 22 2.09 2.45 0.69
Foliage 430 17 1.98 1.83 0.70
Tissue Root 1012 28 2.17 2.70 0.65
Spring 683 26 2.08 2.65 0.64
Season Autumn 759 26 2.24 2.69 0.69
430 Shannon-Wiener (H")
(r o012 ) Margalef (R) ( 95
a7 ) (28
) 24 ARFEVEALERRAMFIZS T
( 4
el Alternaria (IF=18.52%) Fusarium
Rhizoctonia IF 7.49%
4.58% Alternaria
Alternaria 8.39% (IF=18.52%) Fusarium
Phomopsis Phoma 6.80% (IF=4.16) Phomopsis
5.41% Phoma IF
Alternaria 8.53% 6.17%
27.25% (IF=31.42%)
Fusarium Rhizoctonia (IF=31.01%)
9.78%  9.50%
26 683 26 759 (95
( 4
(IF>5%) (IF<1%) Shannon-Wiener (H) Margalef
®) (E)
Botrytis
Monilia 2.5 AREEXEBAEEEREERFAMRAERLE
Curvularia Monochaetia ( 6) 4
Mycosphaerella Coprinus
Cunninghamella (Cs=0.73)
(C=0.88) « 7
(E£=0.65) (£=0.70)
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Table 6 Similarity coefficients of endophytic fungus from Aloe barbadensis

Sampling sites Tissues Season
Yuanjiang Guangyuan Zhuhai Xi’an Foliage Root Spring Autumn
Yuanjiang = 0.88 0.73 0.84 Foliage = 0.71 Spring = 0.88
Guangyuan - 0.75 0.87 Root = Autumn =
Zhuhai = 0.74

Xi’an =

x7 TRIXEEREM S AEERERRIBEREC)

Table 7 Similarity coefficients of endophytic fungus from root and foliage between different sampling sites

Tissue Sampling sites Yuanjiang Guangyuan Zhuhai Xi’an

Root Yuanjiang = 0.92 0.74 0.81
Guangyuan = 0.77 0.88
Zhuhai = 0.78
Xi’an -

Foliage Yuanjiang - 0.77 0.76 0.86
Guangyuan = 0.67 0.86
Zhuhai = 0.61
Xi’an =

#8 TRAEDEZFXBAERERRRFRIBLIERINC)

Table 8 Similarity coefficients of endophytic fungus from different sampling sites in spring and autumn

Tissue Sampling sites Yuanjiang Guangyuan Zhuhai Xi’an

Yuanjiang = 0.80 0.82 0.74

Spring Guangyuan = 0.76 0.79
Zhuhai = 0.69
Xi’an -
Yuanjiang - 0.79 0.70 0.70

Autumn Guangyuan = 0.69 0.73
Zhuhai - 0.81
Xi’an -
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