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Dynamic distributes of endophytic fungi

from Camellia sinensis
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Abstract; 143 strains of endophytic fungi belonging to 14 genera were isolated and morphologically identified from the
roots, stems and leaves of tea. Among which 62 strains of 11 genera were isolated from roots, 55 strains of 9 genera

from stems, and 26 strains of 6 genera from leaves. The results showed that the quantity, population, and distribu-

tion of the endophytic fungi varied in different part of the plant Camellia sinensis.
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LAk RA SRR IR BT B8 O HKBLBE I (2T BB
&,2005; ¥ F F %, 2005; Strobel, 2003; Wilson,
1995); REFETFEFERBYENNERREN
4 H # (endophytic fungi)., WA BEEFEEK L
Bar= s MEEYAE MK EBE YR (G MRS,
2000; EM5%,1999; 2% ,1999,b). HEEHE
EHYEAREEAFEEY. BR, AXEYHNLEHR
Y AEEASE REFYAENTRE RS
(AR CRk 5,200, B R T HARAFEENHAER
X5 Z 8 R FRRTR .

W (Camellia sinensis) , B R, BEr-H H,
EPEELE 2500 FRREHE. XREEM
MEBE 250 AT AT A LR R A RS, R A XE
R . ERL B HEER. BT LS RRAB

W B . 2006-06-29 #ERAH: 2006-12-13

nEFFERL BT R B F EBI 2 — (ZRks
B .1993). BEAH A A H B A9 B 5T 0 WARE , 4 3C
HRWNEERN S oMK TSR, &
EERTHEFHEFHT G AFHEI A HMKLE
BRE, ot — 25 TR A P A E R X 3R 0 BUE BN
WA 55 AR B RE A
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EMEM . BAKRS SILHER S FAEEHEME;
FAEEHE 200543 A 12 H.5 A 8 BH.7 A 15 H.
SH22 H;REM:- MIEFEERTREALBRESF
B (3R 715 m) ; RBE T A2 S R AE Bk b BEHL B9 B
30 cm AHEKEMNHFH AT ZR B HG AT
BB RESER R, TAREGES h R#HTH
HEB B LR,

1.2 5% E
(DWAGAREFE TR 20 g, EFXHFEE 200

EEET. WRBA966-), 58, WA TA WL A AWHARBERMPHETE.
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mg, 8 B X 200 mg,7K 1 000 mLJFE % ,2005),
() D EIEFE. DX 200 g; B &M 10 g 3PE
20 g;7k 1 000 mL;pH H#R. () E KR IR Na-
CO; 2 g;KC1 0.5 g;FeSO, 0.01 g; K, HPO, 1.0 g;
MgSO, 0.5 g; FEWE 30 g;3HE 20 g;7k 1 000 mL;
pH B .
1.3 ik
L3 1#HEE B.EREIER, ARKBTE~
B 2.5 ecm /NBE PR HIAL 3 cm FR—>T75% 2 8%
E 30 s>HRK MU0, 1% FRER 3 min—>TF
BAMUE. SEES. XREGTHEEBYEM
Ui, AR 0.5 em AR /PEAEEMA; A 3%
Fhd B g 2 em FERAENEHA.
1L.3.2 A2 AHE 2% HE.WUFHNEARED
WA-fiA KRR E,28+1 CHigk 2~8d, FHE L
MO A& G e it A PDA 535 538 3%, % A
B2 w4 bk, TE A R AlIE 57 L3RR i iE R V% .
LA NEEENTEE
REFEREES. XN B4, R EKE
B MGES S % EHBENERTES .=
SEHE VB 24 B 68 B R T A TR S O LARRAE L 4 AR R R
TR E (B, 1982 B /1 45,1984, 7 [
M ERMEYBIRT, 1978 B R4 %,1979), K F
FE. PRREEH T ERE = HEWE A= T
REEH,AHRME.

R1 FHNEAESHEE

Table 1 Overall endophytic fungi from Camellia sinensis

i} 6 Time  # Root  Z£ Stem M Leaf &1t Total
3H 18 17 8 43
58 16 14 7 37
7H 13 11 5 29
94 15 13 6 34

2 HREH

21 FHANERTEHEMR

MO BENERETERE XM NEEE
B reth, BB MR R A i R 46 B R) AR AR A
AR TAE AL (R 1), ARIE X L B #k BOTE S 45 1E
MPLEENBT 4 ADMEBFEE D, KERNEERE
AEDE, R PDA 5% FATHEREMGT,
BAEAKRLHAEH - HERHIA=ESERT, R
BERIE 2 S EE L SHE#HR T4 % E (Gamboa

%,2001),

MG B LG RRE . ERR T BB 14
PRBOAEERF . FEEBFLER L —FES,
WA FRTEIR (Nectria sp. ), RAFRK B N EEHE R
HibE 89 m &= W — R SR (4 3UR %,
2001; Anorld %,2000),

K2 FHNEREME

Table 2 Species of endophytic fungi in Camellia sinensis

B Genus P 2% Species
ERER Chaetomium sp.
EXMR Colletotrichum spp.
EER Mucor sp.

ARER Trichotderma sp.
MFRFER Nectria sp.

th &R Aspergillus sp.
BHER Qospora sp.
HER Penicillium sp.
HER Thamidium sp.
BoAE Trichotderma viride
BB Candida sp.
AR Alternaria sp.
HEER Tubercularia sp.
BIIER Fusarium spp.
RAH

L2 HEEEEFRHRNS S
EU B[R] Bt S o A A R BT LR B R
RMUANEERN DN FEER ASANEEE
B, BEXRE BRBNEELREMESHELE S
FHE. WM AEELRLE 3G § BEHREN
=230 BN E R/ ZRRESERHE
BRER X 100 %0 s 2 s B = % L 4 B B M Bk 9
FRY/ BB SR EE X100,
FA4RR—ERERMRRIA 4 WRHEF B
A9 B (=JE B RETE LR A7 I W 3R A 3/
MRS BEBENEERA BB X100%0). ERE
B[R] —F B BETE R R R AL 30 A P 85 4 4, B A7 7E 38
fife Rt TRTITWRBDEREIZERBRIER
(Fusarium spp. ) AT 7 /8 (Nectria sp. ) ; 25
FTEEARER (Trichotderma sp.); M T EHE#
& HLB (Alternaria sp. )&,
L3I EEEITHEETNEL
HEIRSATR.ORGHERALETLEER
BESMELUHEEEZHNGRD.
SAGCABFMAEAEFEMNR S RER.7 A
(R NELF R RAENBK, RHETEE
ZOHTF7~8 HH ER)HWENT, KB
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FoEMERAREE, ANTIMHATH T HEER
MAEK. QERBZBAMT . XM EKEERE, &
A B AR A TR — TE R, A B R R R
BARRETERANEEENG L EFFAR,E
NERBEME LGB RAXENER
BHEETEMEANC BB HENRE, LT EEK
BENERABPRET ECRTLE,1999),
3 FTEAHENEAERETMELHERLLE
Table 3 Comparison of the endophytic fungi in

different plant positions as season changes

R B b fE] BE LB REME

Posit.ion Zﬁ;ifi No.of $WHH (%)

and time genus Percent (%) Percent

3 H March #2 Root 18 10 41, 86 71.43
% Stem 17 9 39.53  64.29

i Leaf 8 6 18, 60 42, 86

5 H May # Root 16 9 43,24 64,29
2£ Stem 14 9 32,56 64,29

it Leaf 7 6 16. 28 42,86

7 H July 4B Root 13 11 44, 83 78.57
% Stem 11 6 37.93 42. 86

i Leaf 5 4 17,24 28.57

9 H # Root 15 11 44,12 78.57
September 2% Stem 13 7 38.24 50, 00
it Leaf 6 5 17. 65 35.71

3 NEEHB

(DX EMAERH#ITHEEFOERER . F
ETRMBOEEMERS, EMNERMPHIAR
AR R R E N 2T A B B i, B 7R
MEFMERE. NERWSHEYHEHIAER, P
BIEXRR, NEEMENBEY SHYERNF
FREFTAL B FRR R E — R R (Guo,2001) 5 X R
R FEMENFENAROAEFTT SENOES
AR, B, Hor 1 % B & M5 E F RR

ARAEFRBRORM, KBS R RTFE—EH
EREXHERBRT SRMERNIFRERELS
FKIMGEEFRLB X TR ANERSFIHENSE
REAMERESSEWAEFRLERERRZE
TR AREMFERMRR? REFHRA? X
FEHBERR TH—-FHEXR.

OB REMAERARERIE, EHEFEN
WP AR T NAERBEXRME R R, B 5
R FR AT RN A R RM TR T E NER
R — W5, FTRER W4 K bR AR RN B9 A
RETEA P EE S0 8 R, RGO 50

XENEFHTRBSHERA. SLEFBEFRTE
(culture-dependent) 43 B N 4= B 1 Il B9 fal 855 (] it
A YK LI BT 15 B RO T 2R A BT 40 70 B AL E]
BER AL T R A% & WA £ AR .

R4 FETAMEAEFRRBZEHOHAE OO

Table 4 Occurrence rate of the dominant genera in

different positions of Camellia sinensis

/& Genus 1 Root 0} Leaf 2 Stem
E#TFRB Chaetomium sp. 14.63 0.00 0.00
ER B Colletotrichum spp. 17,07 12,90 14.29
EEE Mucor sp. 12,20 19.35 0,00
KEJE Trichotderma sp. 14,63 25,81 0. 00
M5B Nectria sp. 21.95 16.13 0.00
& 8 Aspergillus sp. 0.00 9.68 9.52
BRI E B Oospora sp. 2. 44 22.58 0. 00
HEJE Penicillium sp. 4,88 16,13 4.76
B & J& Thamidium sp. 12,20 0.00 19.05
R AKE Trichotderma viride 9,76 9,68 0.00
B2t BB J§ Candida sp. 4,88 6.45 28.57
)8 Alternaria sp. 0.00 19.35 38.10
BB Tubercularia sp. 9,76 0.00 0.00
B T1 BB Fusarium spp. 24,39 19, 35 9.52

®5 AEAFEFTHFHNERLR
Table 5 Comparison of the endophytic fungi from

Camellia sinensis at different seasons

AL L7314 R

B[] Time

Position Strains No. of genus
3 H March ## Root 18 10
2£ Stem 17 9
H Leaf 8 6
5 H May ## Root 16 9
2 Stem 14 9
i Leaf 7 6
7 H July # Root 13 11
2 Stem 11 6
M Leaf 5 4
9 H September 8 Root 15 11
2 Stem 13 7
i Leaf 6 5

FEFTEFITEEM -4 & 5507 (culture-
independent), — HFHERTREZERWHELA
REGTROBEREMOANEH, BRBEN S
BENHANERER: H—TE.BHETLFE
MFEMEFERMED MR ER, T RRAH
BT, ANTTE N E W R R AR
TR EXRER, REFN AL EXN R EENE
M X 2% - R RRE TR LAY R 4 AR RO

S5 K
PR EGRAE DTN, 1978 ¥ L5%AEEIM. X,


http://www.cqvip.com

E 000 http://www.cqvip.com|

13 W ZRPNEFEN NS ST 85
B2 iRt endophytes (JEAE N EF R B RIS S [J]. Acta Phyto-

GEBRHFHL FTH BB WwHE2GF). 1979, HHERER
(88 3 fROIM]. JL3E - Rb2E R

BYAR¥R. 1993, FIFFEGE 2 BOIM] Jb5 Rk R

BELSF REGHE, KB AT, . 1984, EEAEEIM]. dbxt. &
E Aol 1 AR FE

BRAGE IR AR, EHEH, . 2000, MY HNAEEEREE S
AR TR I AR A LI BRI [T ], REE5,31(4) 1306 —308

BWAEM. 1982, HEEEFMNIML bE: FERFER G RT

Anorld A E,Maynard Z,Gilbert G S,ez af, 2000. Are tropical Fun-~
gal endophytes hyperdiverse? [J]. Ecol Letters,(3) ;267274

Gamboa M A,Bayman P. 2001. Communities of endophytic fungi
in leaves of a tropical timber tree( Guarea guidonia)[J]. Biotro-
pica,33:352—360

Guo LD. 2001. Advances of researches on endophytic fungi[]J].
Myccosystema,20(1) :148—152

Li HY(ZiE#) , Wang ZJ(EFE), Zhang LQGKFH ) , ef al.
1999a. Isolation of an endophytic fungus associated with Sinop-
odophyllum emodi (—F Bk )Lt A4 ERE M BRI, J
Yunnan Univ( = KFE2%E) ,21(3),243

Li HY(ZE#3#0) , Zeng SROF #A58)  Zhang LQGK ). 1999b,
The diversity of the endophytic fungi isolated from the under-
ground stems of Podophyllum hexandrum and the selection of a
valuable isolate( ZFIRK L L T XN AR HEREREME
BRI [J]. Southwest China J Agric Sci (W AR k2
#®),12(4) 123 —125

Song ZHUR F41), Ding LX(T 37 2),Ma BICEIBE), et al.

1999, Studies on the population and dynamic analysis of peanut

phyl Sin FEY R 210 ,26(4) :309—314

Strobel G A. 2003. Endophytes as sources of bioactive products
[1]. Microbes Infect ,5(6) ;535544

Wang W(CEH) He XLORMETE) , Zhong YC(H ). 1999, I-
solation of endophytic fungi from Tuxus chinensis var. mairei
and Preliminary identification of taxane products(@H 4 G4
MEHRBERELEFEYHRE L E)I]. Aga Sci Nat Univ
Sunyatseni (P L) R 2E2E4 - BRBIERR) ,38(3):116—118

Wang WN(ET§8), Quan XJ(£2 %), Xie YYGSRF). 2005,
Biological control of plant diseases and micro-ecology(#& ¥ 9% =
£ RS MAESY)T]. China Plant Protection (¥h B 48 {3
SH,2503):7~9

Wilson D. 1995. Endophyte the evolution of a term, a clarification
of its use and definition[ J]. Oikos,73:274—276

Yang CP(# % ), Chen HB(Br%42), Wu WI(R X E), et al.
2005. Diversity of plant endophytic fungi secondary metabolites
and their potential applications (i 4 N 4 EH K 4 L =8 )
LR REBENBWMED ], Acta Agric Boreali-Occident Sin
(PR 2R ,14(2) 1126132

Zhou JH(AHB¥%), Yang MXUg %), Li CX(EFEE) et al.
2005, Studies on contamination control by adding antibiotics into
medium in stem culture of Dief fenbachia amoena cv., Camill(¥£
BRETMATEZR LT EFZREREROTFOU]L
Guihaia(J"FAHE4)),25(3) 1233 —235

Zou WXAR LR » Tan RX(E{=#£). 2001. Recent advances on
endophyte research(EH N A EHHREKF H B T Integra-
tive Plant Biol GE¥%4R) ,43(9) :881—-892

( _E#% 56 W Continue from page 56 )

angensis seedlings[J]. Chin ] Appl Environ, Biol(}} Fi 5 ¥ 1
A H)FH,10(3) 281285,

Poulson TL, Platt W], 1989, Gap light regimes influence canopy
tree diversity[J]. Ecol,70;553—555

Qi ZMGFER), Wang KY(EFFiE) , Yang WQUE FED , et al.
2004. Ecological studies on bamboo( Fargesia) communitie()!} 7§
TRV A S EBRE]). World Sci-Tech R & D(HERFH
WREERE),(2):73—~78

Shen GZ(H E%), Li JQIZERE), Jiang SWH L 5). 2004,
Structure and dynamics of subalpine forests in giant panda habi-
tatCR AR B 0 & L 4T b MRS M MBS B AR (U], Acta
Ecol SinCAEFSZH#H),24(6) .1 294—1 299

Song LX(KR F| BB), Tao JP(H B F), Wang W(E B, er al,
2006. The ramet population structures of the clonal bamboo
Fargesia nitida in different canopy conditions of sulbalpine dark
coniferous forest in Wolong Nature Reserve, China( B 1 1 5 (1
R SH M ARR EI AR IR 8 T 4 T8 85 47 S iR M e 45 M AR 1) (U],
Acta Ecol Sin(4£7521%),26(3) :730—736

Tabarelli M, Mantovani W, 2000, Gap-phase regeneration in a
tropical montane forest; the effects of gap structure and bamboo
species[J). Plant Ecol ,148(2) ;149—155

Taylor A H,Qin ZS. 1989. Structure and composition of selective-
ly cut and uncut AbiesTsuga forest in Wolong Natural Reserve

and implications for panda conservation in China[J]. Biol Con-

servation ,47 ;83 —108

Taylor A H, Jiang SW, Zhao LJ, ez al. 2006, Regeneration pat-
terns and tree species coexistence in old-growth Abies Picea for-
ests in southwestern China[J]. For Ecol Man,223,303—317

van der Meer P J,Sterck F J,Bongers F. 1998, Tree seedling per-
formance in canopy gaps in a tropical rain forest at Nouragues,
French Guiana[J]. J Trop Ecol,14(2);119—137

Wang W(EHD ,Tao JP(FEF) ,Li ZF(ZEME) et al, 2004, Gap
features of subalpine dark coniferous forest in Wolong Nature Re-
serve(EMIE B 4R 1R 3P X 5 L1 B 4 It AR R BR AR AE AT 50O LU
Chin J Appl Ecol (N FIAERZ4]),15(11) ;1 989—1 993

Whitmore T C. 1989. Changes over twenty-one years in the
Kolombangara rain forest[J]. J Ecol,77:469—483

Wu N(E 7). 1999. Dynamics of forests gap in subalpine conifer-
ous forest on the eastern of Gongga Mountain( A E I RIFT &
Wt AR IR BE S ABIRDJ]. Acta Physoecol Sin Y TS
2:43Y,23(3) ;228 —237

Xia BCEK),Lan T(2#), He SA(BR# %), et al. 1996, Canopy
gaps in subalpine spruce-fir {orests of the hills around Bitahai
Lake, Yunnan Province (7 BT & LU & A& B3T3 L0,
J Plunt Res Environ (MR RSHH) ,5(4):1-8

Zang RGUZ 1 E) , Xu HC(#& 1L L) . 1998, Disturbance of gap
regeneration dynamics (kB F AR #H B [J]. Sci Silv Sin
FArFL2E) ,34(1) :90—97


http://www.cqvip.com

