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Effects of colonization by endophytic fungi of Cunninghamia
lanceolata leaves on litter decomposition and associating microbial
activities
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Abstract: [Background] Plant endophytic fungi begin to play an important role in litter decomposition
with the death of plant tissues into the saprophytic process. However, this effect may vary with plant
species and endophytic fungi species. [Objective] In order to analyze the effects of endophytic fungi with
different dominance on litter decomposition and associating microbial activity. [Methods] Leaf litters of
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Cunninghamia lanceolata were selected in this study as the decomposition substrate with litterbag method.
[Results] The colonization of endophytic fungi or their combinations almost significantly accelerated litter
decomposition at the former stage of decomposition process, but at the later stage this acceleration effect
was weakened, and even their colonization inhibited the decomposition process except Irpex lacteus and
Colletotrichum sp. The responses of each variable of microbial activity to endophytic colonization were
not completely consistent with the mass loss, and these responses depended on decomposition stage. CO,
releasing showed a poor correlation to mass loss at the former stage of decomposition, but a close
correlation at the later stage. Carboxymethyl cellulose (Cx enzyme) greatly contributed to mass loss at the
former stage of decomposition, but the contributions of laccase and peroxidase to mass loss were improved
at the later stage. In a word, the colonization of endophytic fungi had a great influence on litter
decomposition and associating microbial activities. [Conclusion] The colonization effect of endophytic
fungi will contribute to the understanding of the mechanism on supporting soil carbon pool balance and
nutrient cycle of forest ecosystem, and is of great significance for studying the restoration of soil fertility
in barren plantation.

Keywords: Cunninghamia lanceolata, Isolation and identification of endophytic fungi, Mass loss rate of

litters, Colonization, Cellulolytic enzymes and ligninolytic enzymes activity, CO, release
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ddH,0 18 uL. PCR Jz )i Z&f4: 95 °C 5 min; 94 °C
455, 55°C45s, 72°C45s, 3£ 30 MEFR; 72°C
5 min, PCR F=#palifb)s, &% TAMEHEAH
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Table 1 Distribution of the dominance of endophytic fungi

BTGNS KE w2 AHXS AHRT SE FEARA LiEROEYIeZ: S
Morphotype No.  Identified fungi species Relative abundance (%) Relative colonization frequency (%) Relative dominance (%)
CLO1, CL04, CL13 Bjerkandera sp. 34.0 26.5 30.25
CL02, CL11, CL12 Colletotrichum gloeosporioides 32.0 29.4 30.70

CLO03 Irpex lacteus 1.9 2.9 2.40

CLO05 Trametes hirsuta 3.8 5.9 4.85

CL06 Fungal sp. HS-1 5.7 2.9 4.30

CLO07 Penicillium citrinum 1.9 2.9 2.40

CLO08 Phyllosticta capitalensis 3.8 5.9 4.85

CL09 Fungal sp. HS-2 5.7 8.8 7.25

CL10 Colletotrichum sp. 11.3 14.7 13.00

2 HMEEED TR Bray-Curtis 105 R E5EM

Table 2 Bray-Curtis dissimilarity indices matrix of distribution of endophytic fungi

Fungal species

C. gloeosporioides Colletotrichum sp. P. capitalensis 1. lacteus Bjerkandera sp. T. hirsuta Fungal sp. HS-1 P. citrinum

Colletotrichum sp.0.62 = =

P. capitalensis  0.83 0.69 - - - - - -

1. lacteus 0.83 0.69 0.40 - - - - -
Bjerkandera sp. 0.56 0.81 0.64 0.64 = = = =

T. hirsuta 0.85 0.75 0.38 0.38 0.61 = = =
Fungal sp. HS-1 0.86 0.78 0.60 0.33 0.64 0.33 - -

P. citrinum 0.85 0.76 0.43 0.43 0.63 0.29 0.26 =
Fungal sp. HS-2 0.73 0.50 0.65 0.53 0.71 0.40 0.36 0.24
TE: = XRLA IS4 AR BB AR

Note: —: The upper right of the diagonal is the same as the lower left.
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Colletotrichum gloeosporioides CL12 (MT085759)
Colletotrichum gloeosporioides (KP900222)
Colletotrichumgloeosporioides CLL11 (MT085758)
Colletotrichum gloeosporioides CL02 (MT085749)
Colletotrichum gloeosporioides (KX347456)
Colletotrichum sp. CL10 (MT085757)
Colletotrichum fructicola (MK041519)
79 Colletotrichum fructicola (MK041521)
79 — Penicillium citrinum CLO7 (MT085754)

99 ’_LPenicillium citrinum (KU743898)
o8 L Penicillium citrinum (KT310999)
52 |Phyllosticta capitalensis (MF683079)
100| | Phyllosticta capitalensis CLO8 (MT085755)

77 ' Phyllosticta capitalensis (KP900294)

-Muyocopron sp. (MH986836.1)

100 HS-2 (MT085756)
64 HS-1 (MT085753)
97 Mycoleptodiscus terrestris (MH237672.1)

IT rametes hirsute (JIN048768)
29 Trameteshirsute (KY950455)
Trametes hirsute CLOS(MTO085752)

100 Irpex lacteus (GQ384377)
78 —‘Irpex lacteus (MG231699)
Irpex lacteus CLO3 (MT085750)

Bjerkandera adusta (AB733157)

38 Bjerkandera sp. CLO1 (MT085748)
Bjerkandera sp. CL0O4 (MT085751)

89 |Bjerkandera sp. CL13 (MT085760)
Bjerkandera adusta (FI810174)
Bjerkandera adusta (KY703409)

100

Wilsoniana portulacae (MF171160.1)

0.02

1 REEAMHAEEEERET ITS FIIHRFH LR

Figure 1 Phylogenetic tree based on ITS sequences of the endophytic fungi from senescent leaves of Cunninghamia
lanceolata

E: 55 HEE SAGRERY GenBank B35 /030 ml ERECTARITE 1 000 KRR —REMILE; TrRZE 0.02 3£ 2%
751 22 5.

Note: The sequence number in the bracket means the GenBank accession number of the strain; The number at the node means the percentage
of occurrence in 1 000 bootstrap trees; The scale bar 0.02 means 2% sequence difference.

3 BARBEDSEIIEDREEREE R E E A5 T4 R
Table 3 The test of fixed effects for colonization treatment by different endophytic fungi during litter decomposition of
C. lanceolata

KR RER CO, Bjitht  C1 M Cx [t B-AIAIBITT G A
Sources Mass loss CO, release Exo-1,4-B-glucanase  Carboxymethyl [-glucosidase Laccase Peroxidase
cellulase

F P F P F P F P F P F P F P
RIE Intercept 1 635 <0.01 1541 <0.01 1 046.00 <0.01 56432 <0.01 105.15 <0.01 619.25 <0.01380.13 <0.01
AbPH Treatment 2.68 <0.05 1.49 0.176 17598 <0.01 7.63 <0.01 425 <0.01 2097 <0.016.37 <0.01
Fsf ] Time 1126.46 <0.01 253.61 <0.01 77.72 <0.01 45.44 <0.01 1595 <0.01 6.69 <0.056.63 <0.05
VsiingE| 3.01 <0.01 095 <0.01 228.70 <0.01 5.45 <0.01 588 <0.01 27.11 <0.016.09 <0.01
TreatmentxTime
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Table 4 The test of plot random effect for colonization treatment by different endophytic fungi during litter
decomposition of C. lanceola
28 KEHR  COBE Cl Cx [t B-HAIBETTRE 1R i A
Parameters Mass loss CO;release Exo-1,4-B-glucanase Carboxymethyl cellulase [-glucosidase Laccase  Peroxidase
fh31{E Estimates 49.07 6 802.33 0.05 14.20 43.88 28.42 114.90
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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- Figure 3 Effects of priority colonization by single and

Figure 2 Effects of priority colonization by single and
mixed fungi on mass loss of C. lanceolata litters

A RERIMERIY]; B: RERMEEW. Pe: P. capitalensis;
1I: I lacteus; Cg: C. gloeosporioides; Cs: Colletotrichum sp.; K&l
HARICAHE RN T REFR IR AL B 2 AL TE B 22 5

Note: A: The former stage of mass loss; B: The later stage of mass
loss. Pc: P. capitalensis; 11: 1. lacteus; Cg: C. gloeosporioides; Cs:

Colletotrichum sp.; The same lower letters in the figure indicate
that there is no significant difference between the treatments.
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P<0.05),

mixed fungi on CO, release in degrading litters of C.
lanceolata

T A: COp Bl M FRTIA; B: CO, B MFG . Pe:
P. capitalensis; 1l: 1. lacteus; Cg: C. gloeosporioides; Cs:
Colletotrichum sp.; [l FFFRCAHRING FEE /R A0 2 7] T i 2
Note: A: The former stage of CO; release; B: The later stage
of CO, release. Pc: P. capitalensis;, 1l: 1. lacteus, Cg:
C. gloeosporioides; Cs: Colletotrichum sp.; The same lower letters
in the figure indicate that there is no significant difference between
the treatments.
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Figure 4 Effects of single and mixed fungi priority colonization on the exo-1,4-f-glucanase in degrading litters of

C. lanceolata
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Note: A: The former stage of exo-1,4-f-glucanase; B: The later stage of exo-1,4-B-glucanase; Pc: P. capitalensis; 11: I. lacteus; Cg:
C. gloeosporioides; Cs: Colletotrichum sp.; The same lower letters in the figure indicate that there is no significant difference between the

treatments.
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Figure 5 Effects of single and mixed fungi priority colonization on the carboxymethyl cellulase in degrading litters of

C. lanceolata
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Note: A: The former stage of carboxymethyl cellulase; B: The later stage of carboxymethyl cellulase; Pc: P. capitalensis; 11: I. lacteus; Cg:
C. gloeosporioides; Cs: Colletotrichum sp.; The same lower letters in the figure indicate that there is no significant difference between the

treatments.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1412 AR R Microbiol. China

A %50 . B 25
o St
= E 40 . = é 40
5 O P O
2 22
88,5, ST 30
?é 8 \D-/D g wn o0
57, 283
Ao 2 d ¢ = a
= gh & & fg 210 g 4o oo . .
S g e e e e
30 50
= YR A\ CING ¢ L0 S, CP = N ¢\ S S ¢ (Y >
0060 R A\ C C/?oxo \\X? C%XC \\XCQCXC \\XC Co‘\\SO A% A\ (@ % \)(? ¢ 5>< \XCQ )(C \XO
SHBERIN SHREN
The former stage The later stage

6 BERESEMEEENIZA -BEEEIEAZIT
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Note: A: The former stage of B-glucosidase; B: The later stage of B-glucosidase; Pc: P. capitalensis; 11: 1. lacteus; Cg: C. gloeosporioides;
Cs: Colletotrichum sp.; The same lower letters in the figure indicate that there is no significant difference between the treatments.
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Figure 7 Effects of priority colonization by single and mixed fungi on the activities of ligninolytic enzymes in degrading
litters of C. lanceolata

e A EACYIEE AT B ALY RS C: BEREENTI; D: WEEMES W, Pe: P. capitalensis; 11: I lacteus;
Cg: C. gloeosporioides; Cs: Colletotrichum sp.; FIHHRICHF/NG FREZRAIZMITC 0 E V2R

Note: A: The former stage of peroxidase; B: The later stage of peroxidase; C: The former stage of laccase; D: The later stage of laccase; Pc:

P. capitalensis; 11: 1. lacteus; Cg: C. gloeosporioides; Cs: Colletotrichum sp.; The same lower letters in the figure indicate that there is no
significant difference between the treatments.
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