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Fungal endophytic communities of two wild Rosa species with
different powdery mildew susceptibility
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Abstract: [Background] Powdery mildew (PM) is one of the most devasting diseases in rose and other
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ornamental plants, however, there is no better way to control it untill now. Previous studies have
demonstrated that endophytes are beneficial to host plant’'s disease resistance. Rosa multiflora and R.
multiflora var. carnea is a PM resistant and susceptible rose species, respectively. It's not clear about the
difference of their fungal endophytic communities and their function. [Objective] To study the difference
of the fungal endophytic communities between two rose species and to understand the possible role of
endophytes on PM resistance. [Methods] The culturable endophytic fungi (EF) were isolated from two
rose species at different developing stage of PM by traditional EF isolation methods. [Results] A total of
2 003 endophytic fungi were isolated from 2 880 tissue segments of 24 samples of two rose species, of
which 1 333 from R. multiflora and 670 from R. multiflora var. carnea. The isolates were identified to
30 taxa according to the morphological charateristics and the rDNA internal transcribed spacer (ITS)
analysis, of which Alternaria alternata, C. truncatum and Phomopsis amygdali were the dominant
genera of two rose species at different developing stage of PM. Contrary to this, Seimatosporium sp.,
Coprinellus sp. and Chaetomium globosum etc. were only found in R. multiflora or R. multiflora var.
carnea. [Conclusion] The fungal endophytic community of R. multiflora showed significantly
difference from that of R. multiflora var. carnea. The average colonization rate (CR) of EF from R.
multiflora was significantly higher than that of R. multiflora var. carnea at each developing stage of PW
(P<0.05, Chi-square test). The role of the specific and dominant EF of R. multiflora in PM resistance
were further studied in the future.

Keywords: Wild Rosa species, Endophytic fungi, Powdery mildew resistance, Endophytic community,
Diversity
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Tablel Number of tissues and endophytic fungi isolated from R. multiflora and R. multiflora var. carnea

13331k, M-LAHGRH RS 670 k. 5 H K3 L
FEHE it v DA A LT 4 1 380 7 o R HL R AR IR Ay
7 A 1y(84.17%)>8 H 153(73.06%)>5 H 1}3(54.45%)>
6 J1173(50.83%), mi-L4HEkM NN 8 H 1/ (52.50%)>
7 7 153(45.83%)>6 J1 1}3(35.00%)>5 1 15(9.72%) (1€ 1).,
A LA, C AR AR 0y P9 AR B P34 i %

SR IR (K P LB

RIREL

ﬁ) jﬁ:ﬁ Sj;f:;‘ I?me . ifate (Num;rer of tihsl:urziro?cg;ziud?;ﬁzphggfungi) quStrai 1 numb;r%(

= oy = &
L eaf Stem Total Leaf Stem Total
KB L A4 1 60 (32) 60 (60) 120 (92) 38 92 130
R. multiflora May 2 60 (10) 60 (31) 120 (41) 1 31 42
3 60 (3) 60 (60) 120 (63) 3 99 102
A 1 60 (23) 60 (34) 120 (57) 31 44 75
June 2 60 (27) 60 (38) 120 (65) 34 47 81
3 60 (31) 60 (30) 120 (61) 43 37 80
LA G 1 60 (49) 60 (52) 120 (101) 76 72 148
July 2 60 (60) 60 (56) 120 (116) 97 83 180
3 60 (50) 60 (36) 120 (86) 77 39 116
S G 1 60 (49) 60 (37) 120 (86) 78 53 131
August 2 60 (54) 60 (21) 120 (75) 83 33 116
3 60 (59) 60 (43) 120 (102) 85 47 132
S Total 720 (447) 720 (498) 1 440 (945) 656 677 1333
LA T 1 60 (14) 60 (3) 120 (17) 15 3 18
R. multiflora var. carnea May 2 60 (10) 60 (3) 120 (13) 9 3 12
3 60 (4) 60 (1) 120 (5) 7 1 8
A6 1 60 (31) 60 (12) 120 (43) 38 13 51
June 2 60 (20) 60 (15) 120 (35) 29 15 44
3 60 (36) 60 (12) 120 (48) 49 13 62
A5 1 60 (26) 60 (22) 120 (48) 55 28 83
July 2 60 (16) 60 (26) 120 (42) 17 35 52
3 60 (60) 60 (15) 120 (75) 74 A7 91
A G 1 60 (43) 60 (37) 120 (80) 56 46 102
August 2 60 (29) 60 (23) 120 (52) 37 30 67
3 60 (33) 60 (24) 120 (57) 48 R 80
KB Total 720 (322) 720 (193) 1 440 (515) 434 236 670
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Figure 1 The average colonization rate of endophytic
fungi from R. multiflora and R. multiflora var. carnea at
different sampling times

W X+, n=3. % RILEMA 5L IHKA S B 3E 25 (P<0.05,
FIrkam).

Note: X*s, n=3. *: Significant difference between R

multiflora and R. multiflora var. carnea at P<0.05 (Chi-square
test).
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Table2 Relative frequency (RF) and diversity (H’) of endaphytic fungi from R. multiflora and R. multiflora var. carnea
O BB OB R R 53 BB (R)

NCBI Number and relative isolation frequency of endophytic fungi (RF)
B B KHLEEAE BS(EL7S
Taxa Accession R. multiflora R. multiflora var. carnea Jab:i'e

No. THG ARGy R AAfy mAfk AHAG LA AAfh Total
May June Jduly August May June Jduly August
Alternariaalternata  MH050983 47 (17.15) 25(10.59) 21 (4.73) 2(053)  16(42.11) 58(36.94) 30(13.27) 20(8.03) 219 (10.93)

Arthrinium MHO050994 1(0.36) - 2(045) - 1(263) - 1(0.44) 2(0.80) 7(0.35)
phaeospermum

Botryosphaeria MHO050975 9(3.28) 11(466) 29(653) 14(369) — 2(127) 8(354) 7(281) 80(399
dothidea

Botryosphaeria MHO051055 28(10.22) 9(3.81) 30(6.76) 12(317) 2(526) 1(0.64) 4(1.77) 5(201) 91(4.54)
laricina

Chaetomium MH051110 — = 1(0.23) 1(0.26) = = = 1(040) 3(0.15)
globosum

Chrysoporthe sp. MHO050990 3(1.09) 1(042) 4(090) - = 3(1.91) 42(1858) — 53 (2.65)
Cladosporium sp. MH051013 4(1.46) 5(212) 4(0.90) 6(1.58) 3(7.89) 3(191) 1(0.44) 19(7.63) 45(2.25)
Coalletotrichum MH050981 17 (6.20) 62(26.27) 95(21.40) 163 (43.01) — 12(7.64) 6(2.65) 46 (18.47) 401 (20.02)
gloeosporioides

Coalletotrichum MHO050987 4 (1.46) 18(7.63) 35(7.88) 71(18.73) 2(5.26) 27(17.20) 11(4.87) 45(18.07) 213 (10.63)
truncatum

Coprinellus sp. MH051015 — = = = 2(5.26) - = 2(0.80) 4(0.20)
Didymosphaeria MH051016 40 (14.60) 2(0.85) - = 4(1053) 3(191) - 1(040) 50(2.50)
variabile

Fusarium MHO050977 11(4.01) 6(254) 3(0.68 13(343) - 2(127) 1(044) 2(0.80) 38(1.90)
oXxysporum

Parastagonospora MHO050979 — 5(212) 17(3.83) 1(0.26) = 1(064) 3(1.33) 1(040) 28(1.40)
avenae

Passalora sp. MHO050974 7(255) 22(9.32) 47(10.59) 9(2.37) 5(13.16) 2(1.27) 9(398 3(1.20) 104(5.19)
Penicillium sp. -- 7255 - 1(023) - = 1(064) 12(531) 5(201) 26(1.30)
Pestalotiopsis sp. MHO050973 1(0.36) — 2(045) 4(1.06) = 2(127) 5(21) 8(321) 22(1.10)
Phoma sp. MH051043 — 1042 - 1(0.26) = = = 1(040) 3(0.15)
Phomopsis - 56 (20.44) 33(13.98) 56(12.61) 57 (15.04) 2(5.26) 18(11.46) 38(16.81) 25(10.04) 285 (14.23)
amygdali

Phyllosticta MHO050989 25(9.12) 7(3.00) 74(16.67) 14(369) — 5(3.18) 46(20.35) 34(13.65) 205 (10.23)
capitalensis

Seimatcsporium sp. MH051045 1(0.36) 9(381) 7(1.58) - = = = = 17 (0.85)
Semphylium MH050984 5(1.82) 16(6.78) 10(225) - 1(263) 8(510)0 2(0.83) - 42 (2.10)
vesicarium

Tilletiopsis sp. MHO050997 6(2.19) 2(0.85 2(045) - = 3(191) 4@77) - 17 (0.85)
Xylaria sp. MHO051126 — 1(042) 1(023) 3(0.79) = 3(191) 2(0.88) 4(161) 14(0.70)
Zymoseptoria MH051017 - - - 5132 - - 1(0.44) 5(201) 11(055)
tritici

Unidentified 1 -- 1(036) 1(042) 1(0.23) - = 3(191) - 3(120) 9(0.45)
Unidentified 2 -- = = 1(0.23) 2(0.53) = = = = 3(0.15)
Unidentified 3 - = = = = = = = 2(0.80) 2(0.10)
Unidentified 4 - 1(036) - 1(023) - = = = = 2(0.10)
Unidentified 5 - = = = = = = = 5(201) 5(0.25)
Unidentified 6 -- = = = 1(0.26) = = = 3(1.20) 4(0.20)
BXK Total 274 (100) 236 (100) 444 (100) 379(100) 38(100) 157 (100) 226 (100) 249 (100) 2003 (100)
ZFEVE Diversity (HY) 241 2.39 2.38 185 1.88 215 231 252 2.60

e = ROBEBEE; - RIATH T R08 80T L8 R RE EFIE.
Note: —: Endophytic fungi were not recovered; --: Didn’t performed molecular identification or taxon was not clear even after molecular
identification.
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Figure 2 The heat map of the relative abundance of culturable fungal endophytes of R. multiflora and R. multifiora var.

carnea on specieslevel at different sampling times
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Note: The ordinate is the name of the species, which is arranged from higher to lower according to the total average abundance of the
taxa, and the abundance is characterized by different colors (Green represents higher abundance), and the abscissa is the sample number.
M: R. multiflora; C: R. multiflora var. carnea; 5, 6, 7, 8: The sampling times of May, June, July and August.
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Table3 Similarity coefficients (Cs) of endophytic fungal from R. multiflora and R. multiflora var. carnea

RIHLAE R multiflora

+H#H%% R. multiflora var. carnea

18 EHY)
s B HEAG  AAH EAR AA B HAK  NAB EAH
May (M5) June (M6) July (M7)  August (M8) May (C5) June(C6) July (C7)
KILLEAE7S H 13 (M6) 0.82
R. multiflora in June (M6)
KILLAEL A B (MT) 0.88 0.81
R. multiflorain July (M7)
KL\ H 173 (M8) 0.58 0.70 0.73
R. multiflora in August (M8)
LBk T 143 (C5) 0.60 0.55 0.48 0.43
R. multiflora var in May (C5)
LARTRS A 145 (C6) 0.87 0.89 0.86 0.70 0.55
R. multiflora var in June (C6)
IR IR A 453(C7) 0.82 0.79 0.86 0.76 0.55 0.89
R. multiflora var in July (C7)
AR\ A 1455(C8) 0.68 0.70 0.72 0.81 0.53 0.74 0.74

R. multiflora var in August (C8)

e M: FUBHR & PR AR AR 2278 (Rosa multiflora); C: FIHR e BB A= L 4H 4% (R. multiflora var. carnea); 5. 6, 7. 8:

SRARNTE 5 H Oy, 6 AUy, 7 H6yA0 8 A,

Note: M: Rosa multiflora; C: R. multiflora var. carnea; 5, 6, 7, 8: Collection time of May, June, July and August.

KB AL AN [FIGTE AR AE it b AL 7] — fd B i
b T AR AR B AL, HARBR EL TR A ETE S5 A0 A
[, EAG 22 ik AR PR B & Z R — 5 10
KF o MZRPIER RIS 7 5 86-1 SHEw
SOV RS U 10 PR A TR RS B I A R TS i Ao
B 1SR 69 5. FrA XLt R, B
sty AT AT R Ao 08 4 A B AR A AR TR DA T 400 <
R A A R EAE, IIMARIGUR A H . 48R,
X T B IRAMTIE
32 BMmEmERNEAEER

OB HORPEEAEAI-LARIRAY 2 003 BRI AR IR
38T RIEEAL | 4 A s TR A A T 55 30 1
PRI, MOk, KRILEIERIPLI N A TR N
RSP ELAL . IR, L R 2 A AR 3
HALHRRE WA —RE D=5 . ERPLERAE 8 A
ity R, S APRAN B A ARG 7 B o TR
15 6 A 7 A5 B RBEERE S b, LS 4K
N BAPIIERY, —Se Rl S E AR A

PG E R B ELAT A s g ok A P L S 2
% Solanum cernuum Vell. (Solanaceae) )
FLR ) 57 1 Ak UFMGCB 1854 #i1 1856181, J4t:
= K AT B 2 B A I B R T 1 5 TR,
1 T i 2 LS it R AR 25 4 B A5 1) ) 4 R
BEFR Nitaf05, LG22 Fk BRI BT 6 Rl I
PRI B R A S s IO 3 A
Jb A= vh o AR S (R S 6 N A B BB, HA
Fabl #5 AP TG T, /N AAE )R (Glomerella sp.)
Hikk E7 #5525 )& (Phyllosticta sp.) i@tk E2 HA
H 1) ACP il Fabl FOHTIATTE 1 , H A 51k 2] 59%.

AWFFER, TR R LR, FRE &
P AR K HEAE 5 ORI o 3 A A 1 P
FUEH A KR 48 F U S8 AN T) o Lt 5 s 1] g 4
B, IR e SRR AL A I 1) N A PR R
K, T U ARSI H B WD . KB
e AE—SE R R 3 P A LR, T 7E KR4S
T VBRI TP D BB Rl — IR A SR -
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