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The diversity of endophytic and epiphytic fungi of the litter in differently aged

Casuarina equisetifolia forests in Hainan Island

ZUO Linzhi, HUANG Rui, ZHANG Yagian, CHEN Pan, LI Lei”
College of Life Sciences, Ministry of Education Key Laboratory for Ecology of Tropical Islands, Hainan Normal University, Haikou 571158, China

Abstract: Casuarina equisetifolia forests are widely spread in tropical to subtropical coast, serving as windbreak forests.
However, C. equisetifolia forests have poor natural regeneration rate, which were considered involving the allelopathy of the
litter. The aim of the study was to investigate the characteristics of endophytic and epiphytic fungal communities of the litter
in C. equisetifolia forests ( young-aged forest, middle-aged forest and mature-aged forest) at Guilinyang coast of Haikou,
Hainan province, China. The ITS rDNA was sequenced by Illumina high-throughput sequencing technology, which was used
to analyze the diversity of the microbial communities of the litter from different aged forests. The litter and soil
physicochemical properties were measured to determine the correlations between them. A total of 669,476 valid sequences
were obtained for all samples and contained 6 phyla, 23 classes, 59 orders, 119 families, 212 genus, and 314 species. The
diversity and abundance of the epiphytic fungal communities of the C. equisetifolia litter was higher than those of the
endophytic fungi. There were greater similarity among the endophytic and epiphytic fungal community compositions. It was
found that Ascomycota and Basidiomycota were the main fungi of the litter. There were three dominant orders exist in both
endophytic and epiphytic fungal communities, including Capnodiales, Xylariales and Auriculariales. Coniochaetales,
Magnaporthales and another two orders were specially distributed in the litter, while Basidiobolales and Trichosporonales

were endemic to epiphytic fungi. The pH and organic carbon of the litter were significantly correlated to endophytic fungal
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community structure, while the bulk density and ammonium nitrogen of the soil were significantly correlated to epiphytic
fungal community structure. This work provided an important theoretical basis for studying the role of microorganisms in the

decomposition of C. equisetifolia litter.

Key Words; Casuarina equisetifolia; litter; endophytic and epiphytic fungi; ITS rDNA sequencing; diversity

of microbiome
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Table 1 Diversity index of fungi in and outside litters of C. equisetifolia at different forest ages

A HRTF R Shannon %X Simpson 1531 Chaol $5%k
Samples Effective sequences Library coverage Shannon index Simpson index Chaol index
YDI 35183.00+3771.39a 0.9981+0.0002ab 2.19+0.44a 0.28+0.14a 244.39+24.61b
MDI 37874.00+2801.11a 0.9975+0.0003abc 2.20£0.61a 0.25+0.10a 327.94+43.85ah
ADI 38406.67+4855.79a 0.9985+0.0001a 2.59+0.04a 0.14x0.01a 203.6626.19b
YDE 37399.33+3664.25a 0.9973+0.0006bc 3.10£0.80a 0.17+0.14a 421.15+68.99a
MDE 39417.33+1516.44a 0.9969+0.0009¢ 3.39£0.73a 0.08+0.06a 434.72+129.20a
ADE 34878.33+2822.09a 0.9977+0.0005abc 3.05+0.12a 0.10+0.03a 318.34+58.19ab

YDI; 20 R 759 N A= B | endophytic fungal communities of the litter in the young-aged forest; MDI ; FFH7 MK 7% 47 P4 4= 2L 1 , endophytic fungal
communities of the litter in the middle-aged forest; ADI: MR8 7% ¥ P9 2E H. T, endophytic fungal communities of the litter in the mature-aged forest;
YDE : 415 M 7% 9 4 4= ELE | epiphytic fungal communities of the litter in the young-aged forest; MDE ; 1§ bk i #& #) 41 4= FL 1 , epiphytic fungal
communities of the litter in the middle-aged forest; ADE  JSAMKYA 7 #) 41 AE LA | epiphytic fungal communities of the litter in the mature-aged forest ; [f]—
FI AR R R 25 5 2 (P <0.05)
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XF 97%AAIKF- T B OUT i#47 Venn Bl43Hr A B (E 1), RBRE R Y N A BT OTUs B8k 644 4ME
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Fig.1 Venn diagram of endophytic and epiphytic fungi of C. equisetifolia litter at different ages
YDI: 48R 75 4 P4 ELE |, endophytic fungal communities of the litter in the young-aged forest; MDI ; & # i 7% 4 P9 4 ELBE , endophytic fungal
communities of the litter in the middle-aged forest; ADI: B3 MK I % #) N 4 EL 1A, endophytic fungal communities of the litter in the mature-aged
forest; YDE : S8 AR JH 75 ) 4L EL T, epiphytic fungal communities of the litter in the young-aged forest; MDE ; Fv i b J 74 41 41 4 ELI# , epiphytic
fungal communities of the litter in the middle-aged forest; ADE ; UMK YH #4151 42 EL A, epiphytic fungal communities of the litter in the mature-

aged forest
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Fig.2 Community structure of fungi of C. equisetifolia litter at different classification levels
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Fig.3 Principal co-ordinates analysis ( PCoA ) for endophytic and epiphytic fungal communities of the litter in differently aged C.
equisetifolia forests

DEF . JH& 9 E BT , epiphytic fungal communities of the litter; DIF ; /74 4 P4 2 EL TR, endophytic fungal communities of the litter; ADF ; A
5 W) E A, fungal communities of the litter in the mature-aged forest; MDF ; {3 R YR 74 41 EL 14 , fungal communities of the litter in the middle-aged
forest; YDF ; Gl #RUH 75 9 H 14 , fungal communities of the litter in the young-aged forest
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Fig.4 Heat maps of species abundance of endophytic and epiphytic fungi in differently aged C. equisetifolia forests at the order level
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Fig.7 RDA analysis between dominant fungal communities and the physicochemical property of the forest litter and soil
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