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Abstract: Endophytic fungal community in roots of two transgenic rice (antifungal genes) was studied by isolation and
staining observation. Compared with non-transgenic rice, the isolation frequency and diversity of the endophytic fungi
from two transgenic rice in different growth stages exhibited no significant differences in contrast with the control.
Gaeumannomyces was the dominant population of endophytic fungi in the roots of rice with the dominance of 23.23%,
and could be isolated in either the two transgenic rice or the control, and any growth stages. By staining observation, the
infection rates of endophytic fungi in seedlings of transgenic rice were significantly lower than the control by 21.25%
and 26.56% respectively, but there were no significant differences in tillering and maturity. Therefore, it is inferred that
the transgenic rice had no significant effect on fungal communities in rice roots.
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Gaeumannomyces AZKFEARTE N A BB A FRE, RRSEIL 23.23%, {EFESER IR d R RIS IR 4 m 43 B8 3,
EAFRAKHM B2 JEMNNERY, HRERKRER N AL ERRERTIH G BA BEEER, &
BUAE AT R L2855 IS T X I 21.25% 0 26.56%, (HAE 5 BEIIAI RS SIS To i e 72 7 o DRIURHE IR, KFE A% 1%
FERJG, KFEARAE N BB RS 0 B .
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AT 5T A5 ) v R Ol e R TR AR R R K TR B KL R ) L B R AR LT R, SR R M
(2009zx08011029B) %5 Bl » _ ) _
HEIEH YA AR WK FERRYE L T B SE R (RAC22) K FE
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B JL T S AL I (RCH10) 3 A K R K R E32
IRAFI To MAEE Mo bk R UM & e 17 %%
87 SFLEHILDIHURKAE M R, XM R A R
(¥ R FH e p T KRS A PO AR A A B R L
IHSKMEDFEE, R —H MR T HER
RO AR OB SRR N P AEE SR
TG 3 B A e AR A A P B S A R e AR A
KB Py R L AT AR o 1 A i B e ik
B DK AR AE L AN PUR B 2E D 10 SRS PUR PE O R,
AFAE 3 BUKTE P A Sl A e v A ARl 2 AR O
REVE SR HRARAL I T RE, XA AR AL AT W RE S BURT K
PRSI o ek DR KA A A Bl 2 PR v A2 A IR T
SRR R 22 2 TEVPA I A 22— BT, o2 (R K
a2 AN R HES

2. MRIEA=E
2.1 M8

2.1.1. iR kFEAS

B DUKAE . 1. # 8 R X AR L DA 2R
A E32 fH AR LR AR . 2 L R P R R AR R
TG BT AR KRR IE LT NG AL Rl (RAC22).
AKFEBRE JU T B 2L R (RCH10) S A KRR AR 2 &
E32 3R13 1) T6 A E BEtk R .

PR3 T 2009 EREZE, 2010 4FHLZEH 2010 4F
W2 AE T AR VR R 2R 0 FH R AT CROML 35 3 IR AR ) 22
A H A AR I 2 S 2009-T072).

212 KIBRAEEFEIERNEEFRE
Iy FREL: PDA BigRE: + B R 80 ug/ml.
WS Ttk LR B A REBURR 725 (PDA).

2.1.3. KIBEERERZFARR T
FR% | Bl I © 95%F5 4% - KOH. NH,OH. 30% H,0,.
HCL. EetEEar. FLEg. Hi.

22. BE

IKFERIFIE : I FUKAER R ACEAT 3 A A
B T R 5 FHCARR B X)), BN R (D)
NL/NX, FRAE S AT, AT 10 Bk, ATHRIER 25 om x
15 cm, FREE 0.5 m GR4747, /NXFEHLHES]. 56
N IR R ZERE AR .
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221 FR#¥

REE EKFERC T . oy BEIAR R A, A
m AR 5 RBUREE, AN RURER 5 Bk ORI
fERKRBIR &R, T, BRERMMEREY, B
SRIET o 75% RS 1508 f5 » F 0.1% 71 7R AL 3 1.5 min,
SR )5 P JE W KB TE 4 K.

222 NERESBA4LSRE

MEIRIE RS, HICE AT IR RTI %2 0.5
em KEMALH, SRIEH L EHL o BT 5
BB IR IR BN FRIL 4 B, SEANRAA 20
By, EE 4 & BT 28°C~30°CIEEM TR 5~20d,
FeRr et PARAGUR B B 22 5, R 20 b 224k
BUE AT G4 B 5 R e R A7

223 RHEEERLEE

WM T BRERETIR I, 28 CIEIRE; 7 48
h J&, JFEWMEEE . R EmrErss
RANEPEERFE, R ESFHEVID S e 8, HiA
435% 58 52 kA (Compendium of Soil Fungi) !,

(AT "%, HE%40EHS% (Dic-

tionary of the Fungi) "',

XPASBE S f B AR 21T TDNAITS 7.

JEK 2 DNA $#2HUZ% White(1997)" 4645 F (1) 77
%, FTITS FAIg 300 514 8 F 519
ITS1(5-TCCGTAGGTGAACCTGCGG-3") Al
ITS4(5-TCCTCCGCTTATTGATATGC-3"), PCR &
& %25 pL)fFE: 10 x PCR Buffer(§ Mg”")2.5 uL.
dNTP(2.5 mmol/L)1 pL. Bk DNA(%) 30 ng)1 uL. 5l
) ITS1(5 pmol/L)1 ITS4(5 umol/L)#% 1 uL+ Taq DNA
B4 HES U/uL)0.5 uL. ddH,O 18 uL. PCR ¥ HFLFF
N: 94°CHAETE 2 min, 94°C 305s. 55°C 30s. 72°C 1
min, 35 MEFH, 72°C 10 min, 4°C{#£fF. PCR 4
T

224, EEZHMESH
B A LE(2006) 0 H 1 2 AR AT T B
o EESHTHaFR A Shannon-Wiener ZFEPEFEE(H),
Pielou ¥ 51 FEFR%0(J), FFEFRE(DMC) IR FE(Y).
AKX IR
H’:—Zk:pixlnpi (1)

i=1
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oA pi =ni/N BIEE i Fi oy s AMAEL N EL A
J=H'/Hmax, 3 Hmax =In(S)H SHY

A8

Horboni V55T REOAMAKL, SEMIFEL N KA

Y :”Ni.fi 3)

o ni A | MR, N OAERE T R
SAMEBEL, fi %R AE A KRG SR LA AR
FIH DPS v7.5 AT IHE .

225, IKIBRAERE RN E RN

KR S 2T Je kAT I 5 o K A 35 AR
FERESE . BRI T 83 b, &R 33T 498 20
FHAn—EURREE, St 80 k. InHCNEES, B
T NICON B T WS OBUR £ %100, %200
x400 F1x1000). FEE 4 K.

2.26. it
AR (%)
= B IR BV EARBLE S < 100" (4)
YR =[S (B RIRYH < SRREHE)]
+ (FEAR S x B AEREUA) x 100% (5)
RG] BRI AM BECR 0 M 0 2 1~3
MR G 4~6 N2 P 8~10 A3 9 10 MRLE
N4 Y.

3. ZBREHH
31 KERBAEEESBERDH

2009 4 Az 2010 A /> 5 DR /KR S H ol i g AR
HANAERE S BAERKY, SDMFEARLI B RINAE
B, LB 97 MAEWEEMK. X152 kAT
G 'g ST (AR 1),

311 KIERBAEERE D BIRRLER

T ESEE AR, 2009 AF AN JE R KRG S Fh -5 6F
HEAH B, AN 2 BEHTIE & e, eI TR N A
B 7> BIRE A R EEZE (I 2). 2010 FFLEK
FEAER I =ANAN R I AP 25 B AR BN AR LB, R
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Table 1. Endophytic fungi strains and number isolated form the

roots of transgenic ricein 2009 and 2010

£ 1. 2009 £ K 2010 AN ERKBRBAS EFE S E0EH

A i AR PR 5
SYEEMH 091T 091T1-091T8
1
R 091M 091M1-091M7
3 BEI 098T 098T1-098T3
2009 58
RS 098M 098M1-098M9
SrBE 09CT 09CT1-09CT8
CK
I 09CM 09CM1-09CM4
AT 101S 101S1-101S4
g1 STEER] 101T 101T1-101T7

2010 K48

CK

R 101M
FRHI] 108S
Sy BE1 108T
AR 108M
FAHIHA 10CS
SrBEHI 10CT

G 10CM

101M1-101M5

108S1-108S3

108T1-108T8

108M1-108M7

10CS1-10CS6

10CT1-10CT10

10CM1-10CM8

Table 2. Isolation frequency of endophytic fungi from roots of 2
transgenicricein different stages

2 2 MR ERKBARARBRERAN S BRENER

s I8 4 B AR (%) AbE P35 53 BATA(%)
- 1018 5.00+2.04 a
- 108S 3.75+125a
10CS 750+ 1.44a
091T 10.00+3.54a 101T 8.75+239a
098T 3.75+239%a 108T 1125+473a
09CT 10.00+2.04a 10CT 1250+ 144 a
091M 6.25+23%a 101M 6.25+239a
098M 1125+239a 108M 875+125a
09CM 5.00+2.04a 10CM 10.00+2.04a

#:: Means in a column followed by the different small letters represent signifi-
cant difference at 5% level([d]—#%FPEE 5 /NS FBEAAH [F] 2 s A B () 2
FAE 5%7KF B3#).

AT SRR RNOR B AR K e AT o B AR 2 e AR
BEE 2). Ui RAC22 R F1#E RCH10 FH 1)
PR AN 7K R b A X K R AR Y ) B BT AN P AR B
FI52
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312 WEEETEZHMELR

97 MNEEET, A 95 MEkE R, E
17 Nas A 2 MEERRIESRHES 1TS FHHFEA
—8, NARHEFER(LE 3). &80 €Y, Gaeu-
mannomyces HILH B, 15 23.23%; Rhizopycnis
A Fusarium JyH0C PR 790009 8.04% 7.56%:;
HARMIAERAL. BRI Gaeumannomyces J47K
FERRE P A B LA R . AT SRR, FE5EIA
IS A, AREG, AEAKE, #0052
Gaeumannomyces( .3 3); [FIi} Rhizopyenis Ml Fu-
sarium i DA R L3 B, R0t mT DAHE , % RAC22
R X 7R AR P 180 35 T 00 38 B A 7 A B S T 50
{EZ DURFAE A 2.89%[1) Westerdykella Fiiff, St R4
HH I AR A ey T P A A i DR 2 R AR IR (L3R
4). Rk, 0] REREIE R AN AR — & 30 il

Ao

B WA B E SRR, SRR, S5t
REAAEL, 2009 FEfHE 5 1 1) SHANNON 558 1I%,
e 8 NG s, (HEAINERAREP>0.05). H
YIFR I35 5] BE e = B S0 IR 22 R AN 3 . 2010 4R
Bedh 1 AL 8 i) SHANNON 85U T X 1, B
T Z R R EZEP > 0.05). HFh 51 K+
WAL 3).

32 RAEERERERNE TN

MR LR AR e 2 S AR R e B #r

I UL £5 R, 2009 4 NS R K R B 1
%%Wiﬁi%@%%ﬁ%ﬁ%ﬁ%zlw%ﬁ
26.56%, ZEwinE; MR 1B R s, AN
BRI KRR N A LA E@Tﬁﬁ%%‘%ﬁﬂ%m%‘@?‘#,

Table 3. Dominance and identification of endophytic fungi form rice roots

%3 KERBAEHEENEERRLRMABE

s YK S SE TR HRIAEE%
Acremonium FEf, JEAS LAY 108S1. 108M3. 10CS3. 10CT5 1.10
Aspergillus P, TEAS LR 09CT2. 10CT2. 101S1 0.62
Chaetomium A, TS 091T1. 091M2. 098T3. 098MI. 101M2. 108T7. 108T8. 108M1  3.85
Cladosporium e, A 10CM2 0.06
Curvularia FEf, JEAR A 098T1. 108T1 0.27
Dokmaia Toftl, VR 5y DQT780454.1 09CT5 0.06
Fusarium e, A <1)31C1\S/161 ?zile/lg ??)(323 09CM2. 101T1. 108T6. 108M4 10CS5.

091T5+ 091T6+ 091M4, 091M6. 091M7. 098M2. 09CT3. 09CT4
Cammeomyoss L REFBIAAREMOTION 0 e s 1acst 1063, 10CTS. 1019, tocTio, | 22

10CM4. 10CM8
Rhizopycris B T A T
Paraphaeosphaeria T, weEEEE SN 09CM4 0.06
Penicillium FEA, A T 098M6. 101T4, 101T5. 108S3. 108M5. 10CMI1 2.06
Pleosporales Toftl, FE VRS EU041792.1 108T2 0.06
Ramichloridium ref, A A 09CT6. 10CT1 0.27
Sarocladium e, A 098M3. 09CMI1. 10CMS5 0.62
Trichocladium e, A 091T7. 101T6 0.27
Verticillium FEfl, A A 098M4 0.06
Westerdykella Toftl, i FVET 59 F1624258.1 09CM3. 10184, 101M5. 10CS4. 10CT3. 10CT4. 10CM6 2.89
KT )& TEEBIVRHES 1TS FHIRMRHMER—8  098T2. 098M9
108 Copyright © 2012 Hanspub
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Table 4. Diversity of endophytic fungi form riceroots

&® 4. KFERBAEEEFA S

mFh BB MRS SHANNONH)  15JE(J)  E(DMO)
091 9 15 3.0062 0.9238 0.8477
098 11 12 3.4183 0.9849 0.9675
09C 10 12 3.1887 0.9546 0.9088
101 12 18 3.4613 0.9543 0.8972
108 14 16 3.7500 0.9833 0.9607
oc 18 24 4.0535 0.9746 0.9338

2 AREE AR S IS

EATRZ BFIEF] 90.31%~100%( WL 1), 5 BIFE%E
BRIGT 7K A P9 AR B A AR oA P AR B R s . i —2D
X AR GABR ST TR B, BT AN S BERA R AN
BRSFINAE R F R RER SR TR EES,
T AR i 1 X RTE B35 72 s (H 8 Sk
RFXTROLE 2), XFEIGA f 13— 500 K
Fo SRSKUL, 18IS 1R YR Bt — R TR R
IKFEREAR E A=A B

2010 FEREGRIGR I, BT, i 8 N
LA R e W M T R, TngG a1 SR
VEZE o o3 BEI R p s ) A 2 SR R o 556 HEKG Y
EERE 3. #—PHRRARE TR, Bl
FRY TR 1 2 L R e 3 M b e T, ) B B A
Wi 1 SXTROC RS E R, M 8 BEMH ST
Xof HECOL P 4) o R s i B 7K R 2 5 BT L G /K R AR P9 1
PRSP AR B R AR o ks R DR A R
5B, [HE > BEW] R T AR . ARG, B
8 BRI MAIEFIG, AR T AT IR

4 BR5IR

TR T o) Ak DRI B AR 5 P AR FCB (I T 20 A, 45
R, 2009 K1 2010 4 IHF AL RRIFEA—I .
1t DAL K R R0 P 28 B 81 19 4 B A 3 PR 2 22 R
EX IR EMEZER: A EENR YR L2 G685
Hxf R E =S . #ikar LR, ¥ RAC22
FERIFNEE RCH10 R /KRR, XT/KAEAR &6 A A4 FL B
AFEA R E VA

JEEESR, NATIXF B SE IR KR 1) 2 A VAR T JE 4
NZARRED A, ANIREEIN, FEREDNE A, AR
4 AJFEN TR A A E B R, K
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Figure 1. Colonization rate of endophytic fungi from therootsin
different stages of the transgenic ricein 2009
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Figure 2. Infection index of endophytic fungi from therootsin
different stages of the transgenic ricein 2009
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Figure 3. Colonization rate of endophytic fungi from therootsin
different stages of the transgenic ricein 2010
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Figure4. Infection index of endophytic fungi from therootsin
different stages of the transgenic ricein 2010

[ 4. 2010 & F K FEF E AR PR S EBHRRIEH

SRR SR SRS [FIVE 7 AT s ShE IR PR
TR R ARSI EE2EVPA . BUBRPEEN S5 77 AT
e ke PRT 7 R X Bl A DR R S ) AR IR e e b
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PN T TR AT, T A 7 E A 2 A K RE R
PR BRI AR, X ek N BB 508 i b — R B
SHE LTSI D R (o DR O o X KRR AR Y ) B
BRI AEVE IR AT 7E, RS M EE R BRI A ok S
A, KRN, H RAC22 ZEFflEk RCH10 %
KRG, X AR N AR LB A = AR B g, (A5
YA S, Xz R m e REE 2, A
TRE— DRI T . AL R IRIE T 5 LR K FEAR N 31
B RETE 5L, kK RE b B 0 S TR 7T

5. Buis

AT FEAT 20 ] RO B R AR R A
I B1(20092x08011029B), [EI 155 K
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