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Abstract: In order to explore the effects of the interaction between endophytic fungi and patchouli on the formation
mechanism of active components, a laboratory experiment was conducted for investigating the endophytic fungi of
Pogostemon cablin cv. shipaiensis and P. cablin cv. zhanjiangensis with chemical component difference. The strains were
classified by traditional morphological methods firstly, and then the rDNA-ITS sequences of the strains were amplified by
the common fungal primer ITS1/ITS4 to identify their taxonomic status and their diversities. The results were as follows
(1) A total of 3 070 strains were isolated from the stem and leaf tissues of patchouli in seedling, branching and adult
stages by PDA and LBA culture media. The 1 624 strains of endophytic fungi from P. cablin cv. shipaiensis were isolated
and 1 319 strains were identified, which belonged to 36 genera. Seven endemic endophytic fungi were isolated from
P. cablin cv. shipaiensis, including Epichloe typhina, Colletotrichum gloeosporioides, Botryosphaeria sp., Rhizoctonia
sp., Truncatella sp., Phytophthora sp., and Sclerophthora sp., and the later two belonging to Oomycete were isolated for
the first time. There were 1 446 strains isolated from P. cablin cv. zhanjiangensis, and 994 strains were identified, which
were belonging to 33 genera. Among them, there were two endemic endophytic fungi in P. cablin cv. Zhangjiangensis
including Paecilomyces sp. and Cercospora sp. (2) The dominant endophytic fungi were Alternaria sp. and Colletoirichum
sp. in two kinds of cultivated patchouli. The relative separation frequencies of the Alternaria sp. and Colletotrichum
sp. were 9.48% and 7.81% in P. cablin cv. shipaiensis, and were 10. 16% and 8. 65% in P. cablin cv.
zhanjiangensis. (3) The colonization rates of endophytic fungi gradually increased with the growth of patchouli from
seedling to adult stages, which were Aug.(97.78%) > Jul.(72.50% ) > May(55.28% ) in P. cablin cv. shipaiensis, and
Aug.(91.11%) > Jul.(63.06%) > May(46.67%) in P. cablin cv. zhanjiangensis. The average colonization rates were
75.19% and 66.95%. (4) There were a positive correlation between the growth periods and the Shannon index, which
increased with the growth of patchouli. The average sorenson similarity index was 0.86. Obviously, P. cablin cv.
shipaiensis and P. cablin cv. Zhangjiangensis had a large population of endophytic fungi and had their own endemic
endophytic fungi, but the community structure was significantly different. These results lay a foundation for screening
active strains and exploring the effect of endophytic fungi on the synthesis and accumulation of active components of
patchouli.

Key words: Pogostemon cablin, cultivated type, P. cablin cv. shipaiensis, P. cablin cv. zhanjiangensis, endophytic
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27 ( Pogostemon cablin) i JETE Bl 45 5 &
— AR SRR AAEY) T AR MM, E A
“PURRIZY” 22—, A 057 & AR S IR B =
R D)2 (AP AR M8 4, 2003) o JTHE R AL
JEZ A B2 Y 2 Uk AT IR AR T AR A
SRR Tl i B SR, g BT 4
Pl s Y AR (7M7) RO (HE IR VA
(BT ) Mg (1R ™) 4 M /RS E R
B, JC LR A AR g, AR AR 4SS (2003 ) 18
o B A R AR KBRS 4 D T
G303 A AR AL Rl B A R A R BRI A
(P. cablin cv. Shipaiensis) ,FH PX /R ] E B 4
7 [ RIFRIEA (P. cablin cv. Gaoyaoensi) , Hl ZX 3
7R FEEYL 284 (P. cablin cv. Zhanjiangensis) .
LT TR 2 T 22 A 25 M Y 2 R U i v 7 R
MAZ T RO, 2 E£M545 (2001,2003 ) if
FERIL A T FER D A MAECE Y A AR S
U T A, A . RE R 2

S, JE Ao S AR DR 2 1 4 A 5 R b DR ST Y 18S
rRNA JE A A Ak 3 R B 1Y matK 3 T 91 L
B, HE— 200 4 BT E R r BUM Rh A2 LRI
Bl 2E R R AR A AR ) R A R
SERITTEER ARG AE M A, N RS (2002)
i 16S rRNA J¥ 41 43 M ik W J A fn gt & ) 72
P IIFAE2 S,

FEA N AR B PR o B T e R 2N,
51 FHy Rl gk, —FH R T — AR E 2
B SC R I 5 WA 25 i AR ) A5 Bl o3 1 B R
FITXE Bl 36 A4 B 38 52 V7 ( Clay & Schardl, 2002) . H
B, JLT- 0 A 5 F 5 4 1) A 0 v #6381 PN
WAL, Lo Mk BAFEE0NEY
ZREME, TR, PN AR LR W AF 7R i 3 e Al % —
PRI 1 8 AN [ 9 A 4K IR 358 X P A T
HELE R T A W 0 52w 24 FHAF ) 2 42 0 T
AR L B R ) T B S 4 B R R
BN TR AR T B AERER  REB
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LA B O G AR 7™ W 1 B AT O B 8 42 A
(Jia et al., 2016) , J"#EFAE N AREHEHE A,
I EL B 07 8 A 355 8 N A LR O 0 Ho Ak
FOT (EIRAE, 2016a) BT A (3 4 4 4%,
2017) HUfi i ( E K 55, 2016b) | HL Pk (R ],
2013) SEHEAT TAHOCHIESY , B TR 5 08 78 A Ak B
R 2% 5 DA R T A2 A AR A B[] A1 O 0 5 A A
PEN A B 22 R, WA AN A A 1 2R 4 B
B AR R 2 MR Ry 2 R R T
MRS T8 DL B R B A, P e )T AR AR
AR E . ALY 2R T AT,
B PR G S N R A R A v g PR R
(MVA) & 8, 22 & 55 (2021) BF 58 M 3
( Rehmannia glutinosa) A R & W& B, TN 0 &
LW & il (allene oxide synthase, AOS) Fl 1 2—4%Y;
FE 5 R 38 JU B (1 2-oxophytodienoate reductase ,
OPR) JE A 35 32 N A HL T IR 4%, A ) 4 B BE A
FIRAIE AT 2 Rl SO IR T A E WY
HIBN (PL) XF )7 AR 44 Ml = 4 BB B (Amomum
villosum ) WA ELA ZFEMEIF 98 K B, 2B KR EE 2 10
G P b BE AR A A LT 10 TR 9 2L I, AR DR 1 < - 0
PRI - N A= TR E Bl A AR -1 R R R I R
A (H FARAE,2020) o JA AR A DI BT A A T
A [v) 1t B D3, AR 285 B N AR D TR % 2H
RAETW A, A, A58 DL FE o
FHBE BRIT 2 B 22 7 A ) A 00 P4 A ECRRT A9
T L R R RE Y 3 S8 IR T RN E R
WTE] FE T 2596 UL B rh i 4 FH 28 5 it

1 AHE %

1.1 FmRESLE

R R A TN T 2 X (B B X B ) T
I T 2 25 e A BR AN 7R GAP b ; it
FoR AWV B SR F A e,
iz BRI L o A I N AR 3 3 A AR KB B R
LA R AL 18] S 9T (5 A 10 B, PX-1) 3 A 0]
(7 H 14 H,PX-2) FkEIA(8 H 20 H,PX-3) ;i
T RFER ] AW (5 H 21 B ,ZX-1) A (7
H'5 H,zX-2) MatkY (8 H 7 H,ZX-3) , 4 R FE
30 Mk, REEJT SRR S A HURE 1k B ML A% B A
BT [ET, BY 45 0 %6 T BHAS KA R AF . MR
PN R 2 RF LT B S N T . MR

T BEALEBCERL 5 B, IO JE R K kg, 25 BT %
KBS em, METAL2.5 em x 2.5 em AUZHEER, A
ZURE T 75% CEEM B IR 3 min, TCE K
Wk 3 WA, B T A Tween-20 ) 0.1% F+ 5K 12
0, 253290 2 min, MR 3 min, I3 993 /8] AS W7 45
Bl L2 2 55 28 TR VR TR A B A, BRCHE R JE TR K o
Ve 3 WK, AR 2 min FHIC R IELEWE T /K43, TR 4%
T B L 2 BT R K /N2 0.5 em x 0.5 em 75
1.2 EFEMOSE

53 By B A B 1 41 20 e Hp B AL 8 R 120 4>
5F PDA A5 & (LBA) FHc ', LBA i & 2 M
LR R (2004) 77 . VA4S AL ZUHIE ) IfR 20 8§
SEAHRG SRR 2 min J5BUE AR IE SEARE T 25
CE IR IER TR R 3%, b KWL, Y 2L R LA
P22 K Lk s 8 R SR o s a4k, alifk
Je W R G 5 Je B R TR R, 2~ 5 C TR R AR
L TR Y%, S ER 3R,
1.3 NEEFHEE

Fie BRSO (1979) 1 EL 1A % 8 T #4708
BFEE, BEAFEEEEUMEEIES WL
FHIE Al FROE A 0T IRA 7 a5 i K™
177 55, AR R 2% Sutton (1980) HY T
W E AT R ARG IR S He bR ik AT 4
B, X EZS% Barnett & Hunter( 1987) F1 Ellis
(1988) 177 VL1 22 I AR B R 1 43 25 7, 5L DNA
PRI F ok R AY oS b = H 3R L &% (CTAB)
o F K Wk, 2015), 51 ¥ X} A ITS1 (5'-
TCCGTAGGTGAACCTGCGG-3") Hl ITS4 ( 5'-
TCCTCCGCTTATTGATATGC-3") , ¥ 34 ™= 1 ] 1%
(4 B 6 5 P VK ARG T, A A I 5 T N R AR
ARARMF . Frik ¥4 5 NCBI L/ 2 ¥4
HEAT X, MR A8 3 371 1) AFARLEE AN 35 %, 42 5 TR AR
TG 25 2 R A a2 HL A 28 o,
1.4 HIELIE

S B R FH ofe A A A b o A LR Y S
T AHXT 43 B 35 (isolation frequency, 1F) M) FH > flif
AP A ER AR AR e
FTH . R = (WA T R 1 A1 2 B
L) x100% 5 A5 X 43 85 400 = (43 85 2 ) B
& o b B AR B B Y R B AR B0 x100%
(Yuan et al., 2011) ,

FIFH SPSS 21.0 B A 09 Bz /K FR AH & &R 8K
( Pearson correlation coefficient) ¥ Xt 2 #7722 & N
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Az LT R FF RS FURH RS 70 8 A3 DG M R AT 40 A
A 07 22 571, IR T8 & J7 22 43 B (one-way
anova) H Y Turkey HSD K 3017 22 5 I 3 M 0 A
(P<0.05), &7 K H levene K55, 4 P<
0.05 fif, 25+ 3,

Shannon $8 %0 (H') )z W T A ¥ N A= E W 1 W)

FHE R, AR 1= - Y Pixtnp,, b,

PARHE— PSPy A LR I B A ER N AR A
HE

FHARLE 22 %% ( Sorenson index) ( Cs) H F 2 3%
PRI 2 18] N A TR 20 B AR AR B2 3 H B
XK Cs=2j/ (a+b) o A j 5 AR 2L
AN BRI o 16 MR B R 82 F Brf 1
N A= B P 2E ( Spellerberg & Fedor, 2003)
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210 NAEEFEMNEEEMS BHRE

3K BB, A A 25 1 2 160 4>
A JERAT AR BB TR AR 3 0708k, 45
2 203%k, Hid, AR RAT 1 319 #R, 994 k.
JEAR N A LT Y X 8 B RN 75.19% , R R
66.95% . MRS E . BEE | FE T A 01 2
BRIV, PN A BB A B R T BRI R 8
H(97.78%)>7 A (72.50%) >5 H (55.28%) ; it
HH S H(91.11%) >7 A (63.06%) >5 A
(46.67%) , K I R B EEZF (P < 0.05)
(B 1) o 34 RFEM B, R N AE B A B %2 8
mTEE, N BRSO, M) R
AR AE K A R A P A T Y TR AR B
R o L AR AR 1 B AR BRI 8 H
(702 #k)>7 A (574 ¥k)>5 A (348 k) ; M & 4R
RN A B B RRECR 8 A (662 #k)>7 H (478 #&) >
5 H (306 #k) . MHHAZI SR, A 9 A B AR
R MREC & TR (K 2)
22 NAEEEM S LA

FIT A 483k 43 45 58 B T PR ITS J7 91 2 42 52 5
GenBank, Z56JE & FHHE, W& RIS AT 1 624
PREHR 5 1 319 Bk, LR 1 446 tRb 4 e
994 Bk, BT 40 AR (KR 1), MEPRAR
N A= BLEE A B ( Epichloe typhina) 454 780K 4]
LA ( Colletotrichum gloeosporioides ) , J& F& 76 TR
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Fig. 1 Average colonization rate of endophytic fungi from
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( Botryosphaeria sp.) . 22 ¥% B ( Rhizoctonia sp.) | #
2 B ( Truncatella sp.) , i LBA £ 5%,
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A ( Cercospora sp.) .
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WA RV A AR F N A L R R AH 22 A K
{ERR G o3 B A R 2 S Ol O 35 P A L TR Y R
% 00 AT FN R 0 T, o 2 R TR MR 9.77 % Al
8.17% . Horp i Ak 760 & A0 o) 355 760 A1 7 R 1040 A X
Iy EEIRA N 9.48% F1 7.81% , 1EWTE S 10.16% il
8.65% ., MYk, Hk J1 W ( Fusarium sp.) . T 5%
( Penicillium sp.) . K €0 & & £ & ( Phaeocytostroma
sp.) G AREEE ( Trichoderma sp.) W4 HE ML,
AR 53 B A A g o AN AE LR (R 1)

2.3 NAEEFEM SHEMEME

5—8 H BE ] # A B BRI i AR K
JEEA R N A LT 2 AR I R I, g
F Shannon 8 HMK K R 5 A 3.17.7 H3.28.8 A
3.42;# A Shannon $5%0°4 5 1 3.21.7 H 3.30.8
H 3352 A R W N AE R TR A
W REPE (1), [RIE, R A0 N A 0B A
I RBOR A0, A 3 A RAER B, N
A R VR AL AL R ECh 0.87 ~0.97 1
4 0.97 ~0.98, 17 7 55 AR N AR TR A Vi 2H A
RIPEZEAN T 0.75~0.86 2 6], FLIM: R
PR EAFNAEER,S A5 8 AMmiE0.97,7 A
U5 8 Al 0.98, WA BB AL R EURAKH
=S5 A i 5, 8 0.75(32) . RWMA
FVHEA AN [) A5 K B B P9 2B T TR 9 40 8 A X AR
A (N T RE o8 R ) o i v R S S £ 3
B 25 S U DRI

3 W5 Ew

WA ERBEE WA RSN SEEXRED,
AR E TN A B R VR 2 R H R
W) J& A8 9 2 18] N AE B TR A 58 42— FF (Chen et
al., 2013) , —J7 T, 15 FNEFLE 2 B F 5 Y
T 2264, o —J7 T, A S5 X N AR TR Y R B A AT
HA — 5 e B A 47 P . Arnold (2007 ) BF 5%
e, v B Ml DX N A L TR
HIX, 755 23 B i IX DL 2% 56 TR 49 ( Sordariomycetes ) i
I, AR B X LA JAE 9% T 2K ( Dothideomycetes ) HA
B, S0 W 2E 9w NN AR EL T, 0 2 1
ZEEAE (Phoma sp.) 125 15 R 1 ( Phomopsis
sp.) M H ( Xylariales ) 76 485 #) 25 1 P4 Y4 68 43
B E) A 2B ( Phyllosticta sp.) R TR
eI A Gt b 43 2515 2] (Herrera et al., 20105

Marquez et al., 2010) , MASHIF 5T XF A FlHEE A (1Y)
I EE T LA H, 82.23% I P A L JE T2
P 49,10.04% & TREBR L, 734 7.73% )& T 50 i
I"TORTE 2 ( Oomycetes ) N AEHLF, 2 F T HF L
DAL AR TR 18 S o) 4% A0 T R BE A AR T (EOR A AR T
TE R A TR X 73 BRI v T A L AR AR
13 162 B, #E7 86 R, BEAS LR BBISMN N AR
U %08 TR EL . Rosa 25 (2009) M
P M & B ( Deschampsia antarctica) 14385 H 1 BR5E
MEAJE N A I, AR RN T kAR A
( Pleosporales ) #f 52 ¥4 455 5 W] | 2 HE A HE W) Hh 88K
30 1 N A LR AT YT T RS 125 PREE
AT, WA RS 101 £k, 22 5 R K, R I EE A%
6L 52 26 B 1 B2 R /0N | 7 3 3l A7 AE T R AS A )
o BR 2 ML EN AR ELTE AN, Bl T BT L
0 38 s 100 T B A B T A X 0 B AR L B g, X
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AW HAE T ALY AL E A0, 251
WA A E AL, HAS ] 30 2 280 22 53 4%
Ko JAEAE(2014) HFFEIN D AN R N 2R HO A 45
FI 30 1 20 2R AL, AN [ F58 42 18] 1A A TR T 7% A
BOFEE 2 —E, AWK RAE EFEDNARK
AR 2 Sy B B N A LT R S AR R
IR 2 T2 N AEERERE PR TEGE,
ANTR) AR K0 A 32 A TR TR A T AN A
6], NAE EL A 5 1 3 AR K Z TR A A — i 3l 285
ZH, MR R AR R A A ok B R
509 7 = 8 8 ( Ascochyta sp.) . Ki & 1 &
( Colletogloeum sp.) /WANFEHH ( Glomerella sp.) %%
PAB I (Monochaetia sp.) 25 15,5 1 M 56 A5 760 T4
( Verticillium sp.) ,#£ 7 J F 8 A5 A 43 B 3K15 ,
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S BRI Y AR B B, R TR R Y L TR
Y E B ] 95 6, R AR R B IR 2258
(Arthrocladiella mougeotii) R AE 7T—8 H H: K I 1a] 3k
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Table 1  Relative isolation frequency( IF) and diversity of endophytic fungi from Pogostemon cablin cv. shipaiensis

and Pogostemon cablin cv. zhanjiangensis in different periods of growth

N[5 A A0 P A B B RS S AR X 23 B (%)

Composition and IF (%) of endophytic fungi of Pogostemon cablin in different periods of growth

Yyl oS R K

Species NCBI No. fitd PX i 7X Total
5 H May 7 H Jul. 8 J1 Aug. 5 H May 7 H Jul. 8 J1 Aug.

HEAR f MN636333  22(9.73%)  47(10.80%)  56(8.51%)  21(13.82%)  29(9.54%)  51(9.48%) 226

Alternaria sp.

Arthrocladiell MF496139 2(0.88%) 5(1.15%) 7(1.06% ) — 3(0.99%) 6(1.12%) 23

amougeotii

T FHH KT269133 — 1(0.23%) 5(0.76%) 3(1.97%) 5(1.64%) 7(1.30%) 21

Ascochyta sp.

Aspergillus sp. MN636770  4(1.77%) 14(3.22%) 19(2.89%) 4(2.63%) 10(3.29%) 21(3.90%) 72

Botryosphaeria HQ731443 2(0.88%) 9(2.07%) 14(2.13%) — — — 25

dothidea

Botrytis sp. MN737590  5(2.21%) 9(2.07%) 13(1.98%) 2(1.32%) 5(1.64%) 10(1.86%) 44

A KF827444 — — — 3(1.97%) 4(1.32%) 10(1.86%) 17

Cercospora sp.

b CERR O] MN594823 — 2(0.46%) 10(1.52%) 9(5.92%) 12(3.95%) 17(3.16%) 50

Colletogloeum sp.

SR ACKRMFEAIE  MN708405  12(5.31%) 20(4.60% ) 27(4.10%) — — — 59

Colletotrichum

gloeosporioides

il 7 160 P KP748298  22(9.73%) 36(8.28%) 45(6.84%) 17(11.18%) 30(9.87%) 39(7.75%) 189

Colletotrichum sp.

Corynespora sp. KT270221 2(0.88%) 9(2.07%) 13(1.98%) 3(1.97%) 8(2.63%) 15(2.79%) 50

Cryptosporiopsis sp.  KT270221 1(0.44%) — 2(0.30% ) 2(1.32%) 5(1.64%) 8(1.49%) 18

FHEH MN493855  17(7.52%) 15(3.45%) 17(2.58%) — — — 49

Epichloe typhina

P 1 MN567710  12(5.31%) 23(5.29%) 38(5.78%) 7(4.61%) 15(4.93%) 31(5.76%) 126

Fusarium sp.

Gibberella baccata 15484307 1(0.44%) 2(0.46%) 3(0.46%) 6(3.95%) 11(3.62%) 23(4.28%) 46

NN B MH178682 — 6(1.38%) 12(1.82%) 3(1.97%) 4(1.32%) 7(1.30%) 32

Glomerella sp.

Macrophoma sp. MK461076  4(1.77%) 12(2.76%) 21(3.19%) 4(2.63%) 10(3.29%) 13(2.42%) 64

FAEAMTE MN588157 — 2(0.46%) 4(0.61%) 2(1.32%) — 8(1.49%) 16

Monochaetia sp.

Mycosphaerella sp. DQ530217 3(1.33%) 11(2.53%) 16(2.43%) 4(2.63%) 9(2.96%) 12(2.23%) 55

Nigrospora sp. MF977734  5(2.21%) — — 3(1.97%) 7(2.30%) 13(2.42%) 28

Oidium heveae EU285551 5(2.21%) 8(1.84%) 7(1.06% ) 2(1.32%) 6(1.97%) 21(3.90%) 49

Paecilomyces AB558287  10(4.42%) 10(2.30%) 8(1.22%) 5(3.29%) 9(2.96%) 15(2.79%) 57

lilacinus

A5 B A MF780707 — — — 6(3.95%) 15(4.93%) 17(3.16%) 38

Paecilomyces sp.

HEWE MK139939  14(6.19%) 18(4.14%) 25(3.80%) 5(3.29%) 12(3.95%) 28(5.20%) 102

Penicillium sp.

Periconia sp. MN272339  5(2.21%) 7(1.61%) 13(1.98%) 3(1.97%) 8(2.63%) 15(2.79%) 51

Peyronellaea sp. MN540968 1(0.44%) 6(1.38%) 11(1.67%) 3(1.97%) 6(1.97%) 17(3.16%) 44

T e R s 760 T MN537689  6(2.65%) 23(5.29%) 30(4.56%) 5(3.29%) 13(4.28%) 16(2.97%) 93

Phaeocytostroma sp.

ZEHBEH KX463047 — 1(0.23%) 8(1.22%) 1(0.66%) 4(1.32%) 7(1.30%) 21

Phoma sp.

WL ERE KX792090  2(0.88%) 5(1.15%) 11(1.67%) 2(1.32%) 5(1.64%) 6(1.12%) 31

Phomopsis sp.




5 A5 . R B T R A N A LR TR A A 759
gx1
ANTRI AR A ST A A LT 20 B R S R A B AR (% )
Composition and IF (%) of endophytic fungi of Pogostemon cablin in different periods of growth
o ae e
St NGB N e 23 o
5 H May 7 H Jul. 8 J1 Aug. 5 H May 7 H Jul. 8 1 Aug.

BERHH MK854417  12(5.31%) 18(4.14%) 23(3.50%) — — — 53
Phytophthora sp.
Ramularia leonuri ~ KX287471 7(3.10%) — 11(1.67%) 3(1.97%) 5(1.64%) 8(1.49%) 34
Rhizoctonia solani JQ313811 16(7.08%) 23(5.29%) 31(4.71%) — — — 70
Schizothyrium sp. NG059913 6(2.65%) 14(3.22%) 18(2.74%) 4(2.63%) 13(4.28%) 23(4.28%) 78
Sclerophthora HQ641402 4(1.77%) 12(2.76%) 16(2.43%) — — — 32
macrospora
Seimatosporium sp. MK432783  3(1.33%) 16(3.68%)  25(3.80%)  4(2.63%) 5(1.64%) 10(1.86%) 63
Sporormiella sp.  MK942641  7(3.10%) 3(0.69%) 18(2.74%)  5(3.29%) 7(2.30%) 17(3.16%) 57
Stemphylium sp. MK595597  5(2.21%) 11(2.53%) 21(3.19%) 4(2.63%) 10(3.29%) 13(2.42%) 64
Trichoderma sp. ~ MK547284  4(1.77%) 21(4.83%)  29(4.41%)  5(3.29%) 12(3.95%)  19(3.53%) 90
Truncatella sp. MH487577  5(2.21%) 8(1.84%) 17(2.58%) — — — 30
Verticillium sp. MG543967 — 8(1.84%) 14(2.13%) 2(1.32%) 7(2.30%) 15(2.79%) 46
JBAN Total 226 435 658 152 304 538(100% ) 2313
Shannon 54X 3.17 3.28 3.42 3.21 3.30 3.35 3.48

Shannon index (H')

=" FORAK T R
Note :

“—" stands for that no strains were isolated.

x2 FARAEKPEEMNEENEEANBEMUAERE

Table 2 Similarity coefficient of endophytic fungi between

AL ( Cercospora sp.) Il 7 B 1 ( Paecilomyces
sp.)2 MR AN AE B, FAEE R AATE T AR
B AR R R UL AR ELR, AR R e
i ALY bW 5 PR o i AR R (5 H A

Pogostemon cablin cv. shipaiensis and Pogostemon cablin

cv. zhanjiangensis in different periods of growth

o A PX A ZX 2018) , FE—2WF 57 3 B < W A N A B R
S o6 1A 2 LT T IR A L e e e PR AT
PX-1  PX2 PX3  ZX-1  ZX=2 I 25 5L

PX-2 0.87 bt EAS B b, 1 8 0 AR 36 R B 5 I 3 A

PX-3 0.90  0.97 F A E R BRI R 3 KB By

ZX-1 075  0.81 083 THER, T NEH R B E L 2R

ZX-2 078 081 08 097 Peds A N A B R T H 2 M ER
7X-3 077 0.8 086 098 098

AR R S IEAHH [A] , Bifi A AR AR, N 2R EL R E
FRE 25 T4/ 2%, H Shannon 880 (H') & i 14
hn, BEH R S ST, X —45 R 5 A

WA B T MR N AR B, A E AR

( Epichloe typhina) Vi I #11 ( Botryosphaeria sp.) .
LR AR E AL ( Colletotrichum gloeosporioides ) .
2 #% W ( Rhizoctonia sp.) . # # 2 £ 4 &
( Truncatella sp.)4 FJ& T 9 0 1] 09 9 A2 B TR LA
N ¥& % W ( Phytophthora sp.) 1 1§ ¥ % W
( Sclerophthora sp.)2 Fh BRI ] B0 1/ . WA 4315

SCHTAE (2014) WESE A H A Y P & A
(Atractylodes lancea) W A= H. 18 #f 7% bt 245 A8 fb —
., 1M Gao 5 (2005) i 58 554 ( Hovenia acerba) M
hEEME AR EES AN EERMEZ T
B 75 XN — A T Sz e ) — A AR FEAS AR W) AT fE
SRR N A BB ZIEA L — M, A
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