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Abstract ; [ Objectives ] The aim of this study was to investigate the differences of endophytic fungal community characteristics between
healthy and root rot-diseased Panax notoginseng,as well as the distribution pattern in different plant tissues and their changes with
growth years. [ Methods] 1-year-old and 2-year-old of healthy and root rot-diseased P. notoginseng were randomly collected and the
endophytic fungi in their roots and stems were isolated by tissue isolation method. Based on morphological characteristics and ITS
sequence analysis , the isolated strains were classified and identified ,and the community composition and diversity of endophytic fungal
community were analyzed. [ Results] A total of 966 endophytic fungi strains were isolated and identified,which belonged to 3 phyla,
5 classes, 14 orders,25 families and 31 genera. The number and isolation rate of endophytic isolates were as follows: diseased plant>
healthy plant,2-year-old P. notoginseng >1-year-old P. notoginseng ,root>stem. The composition of the culturable endophytic fungi in
healthy and root rot-diseased P. notoginseng was quite different,of which the genus Aspergillus ,Irpex , Chaetomium ,and Penicillium were
the dominant endophytic fungi in the healthy P. notoginseng,while the predominant culturable endophytic fungi of root rot-diseased
P. notoginseng were Fusarium , Aspergillus , Talaromyces , Chaetomium , and Trichoderma. The composition and diversity of endophytic

fungi of P. notoginseng was significantly affected by plant tissues. Specially,the isolation frequency of genus Fusarium from roots of root
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rot-diseased P. notoginseng was 52% , which was significantly higher than that from the stems of 11.2%. Beneficial fungi such as
Trichoderma and Talaromyces were also frequently isolated from diseased roots, with the isolation frequencies of 11.0% and 14.5%,
respectively. Moreover,the diversity,richness,and evenness of endophytic fungal community in stems of P. notoginseng were higher than
those in roots. With the increase of growth years,the composition and diversity of endophytic fungal community of healthy and root rot-
diseased P. notoginseng also changed, and the isolation frequency of Fusarium oxysporum and F.solani in diseased P.notoginseng
increased greatly, reaching 14.5% and 32.9%, respectively. Furthermore, the diversity, richness, and evenness of endophytic fungal
community in healthy P. notoginseng increased gradually with growth year, while the diversity and evenness of endophytic fungal
community in root rot-diseased P.notoginseng were gradually declined. [ Conclusions ] P. notoginseng harbored a rich diversity
of endophytic fungi and its colonization quantity and community composition were significantly distinct between healthy and root rot-
diseased plants. Moreover, plant tissues and growth ages also significantly affected the diversity and composition of endophytic
fungal community.

Keywords : Panax notoginseng ;endophytic fungi;root rot-disease ; diversity ; growth year
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Table 1 Number of endophytic fungi isolated from the roots and stems of healthy and root rot-diseased Panax notoginseng

IR 1 442 =& One-year old P. notoginseng 2 4EH =L Two-year old P. notoginseng Js8an
Plant status HREE Root ZL¥R Stem B3t Total HRHE Root 2L Stem 31 Total Total
{5 =& Healthy P. notoginseng 64 15 79 127 65 192 271
FE9 =& Diseased P. notoginseng 80 62 142 410 143 553 695
3t Total 144 77 221 537 208 745 966

HTPE 1 R] O g R R SRR B = RN AR R AR e i 22 57 . TEAKP L e =B r 3
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Fig.1 Isolation frequency( = 1%) of endophytic fungi at phylum(A) ,order(B)and genus(C)

level of healthy and root rot-diseased P. notoginseng
TE& 2K | N B R < 1% B0 BB 25 BEVT 3T M “ Others” . T[], At each classification level , fungal taxa
with /F<1% were grouped into “Others”. The same below.
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A filtfE = -E 43 B4 Tsolation frequency from healthy P. notoginseng;
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Fig. 2 The number and frequency of isolation of common pathogenic and beneficial fungi
from healthy and root rot-diseased P. notoginseng
®2 BEEMBEERER=tNEERNSHEIEY

Table 2 Diversity indices of endophytic fungi in healthy and root rot-diseased P. notoginseng

FEHBRIRZS Plant status AR A8 H(H') Shannon index £ (R) Margalef index Y951 (J) Pielou’s index
{it 5 =& Healthy P. notoginseng 2.674 6.069 0.752
9% =& Diseased P. notoginseng 2.673 6.418 0.711
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Jitzs, M Ds Dr Hs Hl Hr F170 5 73 2§ 2 14 11,17 F1 18 A E & , Horb Hre A Hs ICAH R AN 12 4, 1
Dr 1 Ds BHEA REAU N 6 4>, H Ds Dr Hs F1 Hr HBY4EA TR 510 6.2 .4 F1 3, W] 5 (@ AR AR A LE
SR RERS IR =-EAR R Z BN A E R a2y 22 5, LM 2E 5 220t h THEEH S 17— Mk
AN A R . SRS (K 3-B) 3RM, a e =L AE R AR S A 2500 A P9 A= LR VR 45 A A AL, Forh Hr
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Fig. 3 Venn diagram( A)and isolation frequency bargraph(B) depicting the endophytic fungi
from different parts of healthy and root rot-diseased P. notoginseng
Hr #1 Hs 230 2 n file e =L AR FRFN 253, Dr A1 Ds 230 53R — £ AR FAMZ5EE, T, Hr and Hs represent the root
and stem parts of healthy P. notoginseng, respectively, while the Dr and Ds represent the root and stem parts of root rot-diseased

P. notoginseng ,respectively. The same below.
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PRSI (3R 3) 5 R WUR  Hs IMNAERE 2 R3 ZLEKRAERDLNERRSHFERY
MRS RS , A91% 2.672 F10.865 i) Table 3 Diversity indices of endophytic fungi of
Dr BP9 A2 B0 22 06 Ve R 1 4 B 38 B i (% , 23 5 K P. notoginseng in different plant parts

2.303 F10.707, A= -CHIEEMNAE B M ER  WRB0 SR FEIER) L)
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Fig. 5 Venn diagram( A) and isolation frequency bargraph(B) depicting the endophytic fungi of healthy

and root rot-diseased P. notoginseng at different ages
HI A H2 S350 1 AR A 70 2 4F 24 =L R AR AR, DI A D2 435308 1 4240 2 484 = LR i bk, TR, HI and H2

represent the 1-year-old and 2-year-old healthy P. notoginseng , respectively ,while the D1 and D2 represent the 1-year-old and 2-year-old root

rot-diseased P. notoginseng , respectively. The same below.
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Fig. 6 The number and frequency of isolation of common pathogenic and beneficial fungi from

different ages in healthy and root rot-diseased P. notoginseng
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Table 4 Diversity indices of endophytic fungi of P. notoginseng at different ages
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