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Abstract; Thefe are (omplex 1nterrelat10nsh1pb .belween plant mlcroorgamsms (phyllosphere and rhlzosphere) and host plants, whlc.h“'

can promote plant growth and enhance “the ftolerafice of host plants to stress. /In }hls studyg jwe selected the domiinant spegies
Bothriochloa isthaemum-as the research sub]ept in a gopper tailings dam. Using high-throughput sequencing, we investigated” the
ﬂtm( tures o,f the fungal communities and diverSities in' the phyllosphere and rhizosphere ofB. ischaemum. This study also explored the
effecﬁ of heavy metal | contentdon fungal commuhity (hdrdCterlbtl(b ~The results showed that Ascomycéta and Basidiomycota were the
dominant phyla it the| phyllosphere and rhizosphere of’ B, zschaem‘um The diversities and richness of the rhizosphere fungal community
were hlgher than that-of the phyllosphere fungal community. The diversities of rhizosphere and phyllosphere fungal communities was
affected /by different heavy metals. Phyllosphere fungal diversity was mainly affected by the content of Zn and Cu in leaves, and the
content of Pb in roots was the key factor affecting the diversity of the rhizophere fungal community. Furthermore, Pleosporaceae had a
very significant positive correlation with Cd in the phyllosphere, and Nectriaceae had a significant positive correlation with Zn in the
rhizosphere. These fungal communities could be used as indicators of ecological recovery in areas with heavy metal pollution. The
results could provide an ecological basis for the exploration and utilization of phyllosphere or rhizosphere fungi resources during
ecological restoration processes. This study also provides guidance for selecting the plant-microbial symbionts during ecological
restoration in areas with heavy metal pollution.
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Fig. 1 Heavy metal contents in leaf and root of B. ischaemum
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Fig. 3 Relative abundance percentages of phyllosphere and rhizosphere fungal communities of B. ischaemum at phylum level and genus level
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Fig. 4 Differences of relative abundance of dominant fungal in phyllosphere and rhizosphere of B. ischaemum at phylum and family level
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Table 1  Richness and diversity indexs of phyllosphere and rhizosphere fungal communities of B. ischaemum

- 97% FHBIK -

B FARIGEL P AR AL ACE 8% Chaol 5% %
Ll 2.025 0.288 219 216 0. 999
PR 3.196 * 0.123 354 351 0.999

1) * FREFEIE P <0.05, * * = FRZEFWEE, P <0.001
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Table 2 Correlations among phyllosphere and rhizosphere fungal communities of B. ischaemum and leaf and root properties at family level

fig L] LA M TN M- TC TS M cd i Cr M Cu MPh o HZn
Pleosporaceae -0.999*  0.755 -0.299  0.999* -0. 99.9 * —-0.905 04557 ‘.--"'9' 826
Ascomycola Teratosphaeriaceae -0.935 . 0.942 -0.625 0.931 | -0.917 —-0.689 0. 821. "-.0 2'74
Davidiellaceae 0.996 ~ -0.817 0.393 -0.995 | #=0.99 0.858 -0.638 /-0.878
(s Pleosporaceae 0.381 '40.890 0.997 -0.373 [ . 0.338 | £0.056  -0. 978,/ £0. 832
Peniophoraceae #=0.631 /3 -0.024 0.546 0.638 “ -0,666 | —0.904 —0.285 £, 0914
Basidiomycota Filobasidiaceae | <0.497 | £ 0.942—  -0.978 0.490 © 0.458 | -0.073  0.997.3% (0,897
= A Sthizophyllaceae | 20,192) +<0(4927"  0.876 0.2014% -0:236 “-0/507 -0.703  -0.388
[N T ARG e w1 wCG o) THo e Mz )
’ | [Herpotrichicllaceae™ 7207497 0.208  -0.552 -0,5774 0.6674 0.353  -0.874 _ -0.855
Ascomyiota || Nectriaceae | 0. 37 0 281 0. 880 0. 89.4‘ ~0.2377% 0.130 0.541 0.'9g9 -
’Fﬁ[ﬁ‘ : Lasiosphaeriaceae J‘EO.‘ “'l749.“H 0 206 I T 0.551 -0.576 IF_0. 668 0.354 -0. 875 -0.855
7 Ul . Magasmiaceae | _0.946 0. 565/ _40.190  -0.219  0.902 05685 -0.994  -0.591
| Basidiomfota | Ceratobasidiaceae 0.413" 072"1:2___,f 0844 0.860 —0.305 0. 059 0. 600 0.992
ya | Sparassidaceae 0.998* 20.768  -0.085 -0.054 =-0.985  -0.858 0.987 0. 349

1) % ERERILE P<0.05, % * ZRERWLEE P <0.01
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FER ARG VAR 12/ s AR By 1 15
H LA T TR T A% Ak %) i B 2 W vh 4
R AIPE T BT B ARG 32 P P 35 v O ], AR AR5
RIAE A ERARPR, A W 2 R,
MAE B HAR X S B3I, X AT RE S A W T iy
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Table 3 Correlations among phyllosphere and rhizosphere
fungal community diversities of B. ischaemum
and leaf and root properties

WH  FARIEE AR ACE #1850 Chaol 1551

TN -0.99%4 0.936 -0.123 0.382
TC 0. 828 -0.940 -0.551 -0.891
TS 0.787 -0.612 0. 626 0. 160
- Cd -0.824 0.937 0.558 0. 895
Cr 0. 802 -0.924 -0.588 -0.911
Cu 0. 505 -0.700 -0.858 -0.999 "
Pb -0.930 0.811 -0.379 0. 127
Zn -0.999" 0.970 -0.008 0.486
TN —-0.498 0. 658 -0. 140 -0.495
TC 0.917 -0.977 0.703 0.916
TS 0.267 -0.072 0. 606 0.270
W Cd 0.296 -0.103 0.630 0.299
Cr -0.865 0. 947 -0.617 -0.863
Cu -0.625 0. 766 -0.291 -0.623
Pb 0. 981 -0.998" 0. 840 0. 981
Zn 0.653 -0.492 0. 888 0. 656

1) = FREFLE,P<0.05
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