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51 /R H B ( Glycyrrhiza uralensis ) 7 B %} ( Legu-
minosae) H B J& ( Glycyrrhiza ) B E R E A Y, B R
ETRE FTEHXBEENAHEYRE, A +F
NE"ZH. NRILWBRIT T HFHk, EILHH
b lE S, EALMRE BH TE. FEEH
FENBEBRHELSN, EFXETE . HAEAR
He HERAURAMREMNAGRANME MEEARY
WAESHE AKETEREXHHE, RMUHE .
. pmdw MARFRENP K EYELER.
Hit, R e SR R BREEY, BT R
T R E KA RS EEmY! Y,

XTHBAX AFETHEXEENEHFMTR
ELA IS, T T R X 5 HL R H R A A
RHKRRRE. FRRA, MY N4 E B2 AL
EHFEHYAGEX MESFEEYERHES
FEEXREAL)., B AHASESBHEET
EH X SR HBR EMM R AR, R
WEEHE. HEP T EH E R E LR E 4
EAMAHERANEERESE,
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1.1 ##

1.1.1 HBERAHEEKHED 200846~9 AFXH
THRMEFEEG ML TRKEKREESEM,
1.1.2 RAHSEBEEAL FREEAKERE

Y54 B %9 :2010-01-28

LB T H KA N SEKB TR H (2009JY011)

XRkiRiIZE: A

I B &2 1000-7601(2011)01-0252-05

(NA) R K | B3 3% 5 (Gause) (H K 35 57 2 (Cza-
ock) DR HEH B ILRE (PDA) B H B W XM
(101,

1.1.3 BAHAARERTRALEHR BEHK
JEL B8 B Bk ( Trichothecium roseum )  F % 33 775 J B 1
( Fusarium sp.) 2B JG 9% %% 7 18 B8 ¥k ( Alternaria alter-
nata ) B 5K 8 7% 7% JB W BH B ( Rhizopus stolonifer ) i 4=
TWE OO LR,

1.2 B &

1.2.1 AL EF % HASEER . EFEEHELY
SRR EHG, 2K REFELTRE, B4
[N ACKHERFE 3 dNFEA. MKk EIIRHE
ERBE AR, BRAKPRTER, EEETHES
O HERE ZEBRMAHET 70% %R 4 min,
BEAN, AEEKmYE3 K. REBE, BET
0.1%FFRF B 2 min, BEAR, THEKNYES
W RELHBELE LR T, EZBRMY, BT 5%
KAMRPABERPRES min, HEXERABR, X
HAMBESK, RELHEELRT, BEEHE
ERRE ER, AKENRN IHEEL, YIHR0.5
em /NEGHMHFELHHH EETK 0.5 cmx0.5 cm
MR, AKSHERE TR ERFORE ZBEM
A ETEHFFAREARESRE K155
FEEREFE SREERAAMNEFLET, F
PNESHFEZM, SMYSHE 3 ~4 &,28C
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BEME R, REHSRENERRAASRNERE: N
BHMEHEIMHERBE ZBRM P, R 6~8
MMEER AR ERE ORI BN, X TEY
BHBM K AXTENBETFETFFRNBERK
EFE BRI BEAR AREAE SHEER
ELENERAHESERROME, 24~48 h ERE
EEEMEKE. 2 hERERFTFERKE MR
MEEFE LEREMEAR, XHE EHEK,
WHEBHEWE  FREK AU RENEAEY
K. FEFNHERFEENREHERF. BiEEAE
HEYK, £RIEREHEMRATRT, oMK
5557 B AR ALK B8, Pk BUE A B A [ 8% 7R
L. ERBER,

1.2.2 RAHSHKL FHRR% R0 8L
B EAREDEECINBALEE K2 EHEY
WERH A2 EMAEPDAEREP R, EH
FrmE-XEERS BRI ~4dE, EKR
BHBETHTUE, SEAERSZHADIGEEL
kKiy  MBARE, EARAXEMET 2BRE 1RHA
#WMRXE it S Ehmic AEERGF TIES LR
HTABREZRLRERNERE-BET . ETH
B B, AL 2R B MERSER R
—BIE 2R ERTE

1.2.3 ALEARA HEKRBEREIHHE
DI R R A DL A PR R I S SR L TR O
FEERE, MK B E 4CHKEP R
1.2.4 AEHHWTER ELRRE(ZH
E)IER AN, RE(ERABRESETF
BB S RN A ER RS MEL A
FRS MB(EESEFM L5 E3E. &
HEAEROINENEESEEZ BTES. 04
LB WA B E SR ERE SN P RA/DRIEF
EE REHEUZER R REFHESE, BTERT
BIA3 mL20% M CEH MM EESEILF,28CH 5 3
~5d, BRI RER AFEEHBETUENEER
WHEZ MTESUREREFTRRL,

1.2.5 AimiAPHErlehr BalEHRHNE
P A NA B R FRE PR ,37CH K 24 h, &
o BLIREH IR 5 9% 5 7% J5 B o4 4k 7 PDA 1A 3%
FETAR 28CHEFK 5 d, £,

1.2.6 R @y ik BUAE W05 B k).
BRI ERFNEHIRE R E MRS, B/ 3 PDA 5
FREBR L, BCHEFI~SIFEBT . BHEH
PDA WK b Ik R YR , WE LB, 213
EKERETE, BBEHRKER 10°4~/nL TR

AR, IR 108 B LL B A 8] 50°C PDA ¥ 5t &
o B ST E R AR 2R TS B 3R 5 B V9 A A T A
PH(EZ6mm), BETHEFEE, UREHEMN NAEFR
HEAVRNTAMNE,E28CTHRI~5 45, BIF
BERT+FXXEMENFBEMEEEAR. 8HA
AEMIANEE R, REHE. REUTARKIT
BEWEHEE . WEF (om) = (REENHBE ER
—NAEERRER) —(SAXMBNEBER—F A
WHEEEAR)

2 HRG50Hm

2.1 TESRRHBERNEESHE
MNTFESR/RHEEMR . ZE HRESBEHAE
B 287 Bk R E I 142 Bk, 5 49.5% , £ E
78 Bk, & 27.2%, 0B B 67 Bk, & 23.3%,
136 BRINAERE P M3 55 8, 5 40.4% ;%
B 44 R, o 32.4% P B 37 Bk, 5
27.2%(F 1) 151 BRAEME R MR P 3 & 87
R, 57.6% ;P B 34 KR, 5 22.5% ;04
B 308K, 19.9% (£ 2), SR/RHERRHAH
BUMHERN BB OFERRKNER, SRR
HR ZE R,
22 TERBHREBEHNEHNTERE
MTEER/RHER ZE M5 3EH 136 %A
AHED HPBHRAFRT , ARH#TESEE,
MM S BRRNEERSTNLEE, 2% N2 H
AaF 6 B (£ 2), H EE (Penicillium ) 12 ¥, &
22.6% ; BB ALE & ( Periconia )2 Bk, o7 3.8% ; 5 /%
#1)8 (Alternaria )15 %, 5 28.3% ; 3 % J& ( Rhizopus )6
B, d 11.3% ; % & ( Fusarium )5 %%, &5 9.5% ;
i % B (Aspergillus )13 ¥k, 15 24.5% , HPHEHEHRE
(Alternaria) . 81 5 J& ( Aspergillus ) . 5 % 18 ( Penicilli-
um) NEEFEE, T 1S1BRINAESE P, E 2 KA
W94 ¥k, 62.3% ;B L RBAYETE 57 ¥k, 41 37.7%;
FFH 107 4k, &5 70.9% ; BREH 44 %k, 5 29.1% , &
2,2 KM SRS
23 TEGRAHERNAFNHNARERERE
HHWEER
R 1,8 KE B A 151 Bk V9 A 0 B R R
FREREHEMMEER, TUUES, H 19 kNE
HEMNZEL 2R REHAMHER, SE2HW
12.6% ;P EABK IO, 5 47.4% , B HE
6Bk, H31.6% ¥ EEMHM Ak, 5 21%, ERR
% 3, R0805243. R0806131, R0806132, R0807111.
S0806082 ,S0808213 . S0807125, 10805056 it 8 #k 4
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MEX 4 HREHEOWHRAIRER, RAEFER  BHHHARERERY™RES,

¥ SHAHEREREMNHE BJRSHENS
Table 1  Quantity, genera and composition of endophytic fungi isolated from Glycyrrhiza uralensis

. (%)
@A H # " Quantity(Strains) A1)
Class Order Family Genus " % 18 Total( Strains)
Root Stem Leaf
MHEHE Moniliaceae BER Penicillium 4 s 3 12
B I Dematiaceae RELBMR Periconia 0 1 1 2
Fmﬁ?mii cti ﬁﬁﬁz B REHL#} Dematiaceae AR Alternaria 0 5 10 15
f8 5 3 B} Tuberculariaceae WABR Fusarium 2 2 1 s
MEEHF Moniliaceae BB )& Aspergillus 5 3 5 13
*mA E®/ B Mucorales E%E# Mucoraceae BE/R Rhizopus 2 1 3 6
Phycomycetes
RBERE e © u &
At Total S5 44 37 136
%2 SREABEANSAEORSEEYE 23 SERHEALHARXNHLIREFRERFERNPREHE
Table 2 Morphological diversity of endophytic bacteria Table 3 The inhibition activity of endophytic bacteria against
isolated from Glycyrrhiza uralensis pathogens of post-harvest muskmelon
ERpA EAES /3 Trichothecium ~ Fusarium  Alternaria  Rhizopus
SEW fﬁ‘:}% Gram's stain Morphology Endophytic bacteria  roseum sp. alternata stolonifer
Explant l:wtel:a: WG B TR OBR 0805121 - ++ .+ o+ -
Bacillus  Coceus 0805243  + + + 4+ 4+ +
# Root 87 53 ko 60 z 0806131 + + + + + + + +
Z Stem ko 20 14 2 6 0806132 4+ + 4+ o+ 4+ +
B Leaf 30 2t 9 19 1 R 0807111 + + + 4+ 4+ ++ 4+ +
it Total 151 94 57 107 4 0805203 . e N _
0806153 - e b+ _
0809121 + + + + + +
0809053 + + 4+ + 4+ + +
0808213 + + ++ + + + +
0807125 + + + + + + + + +
s 0807051 + + + + + -
0806082 + 4+ + 4+ ++ 4+ +
0806103 + + + + + + + +
0809212 + + + + 4 + +
0807148 - ++ + + + -
Bl SHARHENERRMHARERE 0805152 _ ‘e e _
IR A R L 0805056 + + + 4+ + + 4+ 4+ +
Fig.1 Inhibition effects of endophytic bacteria against 0806135 + P + o+ .
pathogens of post-harvest muskmelon Tl - WP <5 mms+:5 mm< MES < 10 mm; + +:10
mm < MEH <15 mm; + + + ;15 mm < WEH,
3 5t 2 RRREGNMAR.S RAMKSE AL, LTREK
SA®AM,
MNTESR/RHER X b HEHRNEE Note: 1. - :inhibition zone < 5 mm; + :5 mm < inhibition zone < 10
287 H’t,ﬁq’ﬁﬁﬂj 142 Hﬁ, '5 49'5%,3,135}%&.. mm; + + ;10 mm < inhibition zone < 15 mm; + + + :15 mm<

tnhibition zone.

78 ﬁ'ﬁ 272%,”1‘415}%3} 67 ﬁk’ ‘5 23.3%. 136 2. R, S and L refer to the bactena strains isolated from root,
PR EE, 151 Sk HE . Shi/RHREAR 4 S stem and leaf of Glycyrrhiza uralensis .
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BOUMHEENR R OFERANER, Sl
FHE, R RERER ., 136 BRINAEEEP,83 K
Ar=f, 3= Hf 53 BRETITHIL L E . FH R 254
6 &, H B R ( Penicillium) . B % 1t B & ( Periconi-
a) BER R (Alternaria ) KR % J& ( Rhizopus ) HRFUE
J& ( Fusarium ) ¥ 81 % /& ( Aspergillus) . ¥ #3JR ( Al-
ternaria ) . B J& ( Aspergillus ) & % /& ( Penicillium) }
RERBE; 151 RN AEBED ELKHEERE FHE
BB A9 RNEAENHINRERERE
WHED 2B EAMHEM,8 R E AT 4
Fhows LA I I RE 1 B 8 5R , BA FF K R M B 7
PG EICRERENE S

“H Y WA (Endophyte) " B2 FE IS fE LA B S
H—EMBRHLTEMBREETRREEYH S AR
MBEAAREBRIARAN TR ED . mER
EDTBEINMEYKENERRE N R E
BATETEL REANERERESBLNMEY
RENNEFENXBLS B, REHELR, 288
BN AEET R A" B AR EmM AR
WERIBEERANRHNERE., REFHFLE,
AREZESARFIEABHNER, BEIENAN
AEBEREL, ARRRACARNBE RRRE
HEBYCR BR-#AELTES, AR/ DAL
1 o K 36 3R T I 3 80K 0 B AR T R AR AE 2 4 R B
HEEF AU/ PRORRHETEKHHE
AHABERINERH, AMEEHBEFIHHER,
EWERKEEEFXHTEHE, #—-FRIENEER
“WEHR", BERRERRE - KERALHER
7K o B HE X B, K 0 7% o 9 ORI, I A L
AAHTRAHYARNBE" BRIBE—KE
B K 3 A —E BRI P b R T AR 1 R R ST
HAEYHRTR,TUES LB RBE,

I KA AR EE"PEANEMENA L
HE gt AR M8 AN, AMUA RS E
HEAEL R R A NRES R M H o LAE £
BINEBERKEHHAIO ., B AR EFRAH
EESE BARMBNES EXEFEPHFHT
W AT BN R A B AR R, T A R
Fo oy HFRE , CRUE T A B 0 B K IR B Bl o ke, (]
HEPHEREEHYRS, RREMTHENEE
BEPMEENRE, B F -l REFENE
BMERK, BEXFEEHN. EREHEENENT
B KRS R, 5T AANRRES
I, OB TS RENERRNE 2, E5A R
B EERRGRIEE, PEH BESRZKRARD

BIRAESE . BEABFRRAR AL EE" M
CHBEER TERRER, RAKRORRREE,
ARESARSEYHYMBASERREERAH X,
BRIXFHABENSBRER XA, S50
REFRFAAS &%, ZHKDBBMEEK, A
ERNEE, B EHFREAN FERENSES
B E T LA SR PR AR R 7, 1R A B A A E A T £
E—Big, RAEERE " RBIEHL WEHR"
BELPR IR P E— B X, — R E N
KE, EEEEm FAEERPNAR, HEBER—
FEHE M B F I TR A .

ABFRFT RN 4~ 8 M H B TR
BHEERMEROM B P NERKRAMRERE
FE PHNEEYRRBER, XA RHE—SHE
RAUFR. WEEEHERFEHLEE 8 IR
FHAHE, UBRPONEREEIARRE, %,
MKz, XTRERNHERBEEER B EHS
BEKKLYTH . BEESHEERZ ESRAS
B4 3, B ok R LB, TT B 58 A B )
BE CEAEEOBERBERBEE., B, 6N
EHNSEIBRT, IREARY I ERIERN
R BN AERIERAEEEEASNNREY
RSBk, TRANBAEMEYRELEA
THRELER ERREEAEBERO T ENAH
SR TS, T R4 R E RS I6)

AHRSBHNEEBHERT ,H—WAHER
SRR T, BRI AR 5 B Rk AT, T
BEHTFHAREASHEEPRBUELZHERE
K EEAEEEAUEGERNR=E FEER
K, T ks E R B REES &, BHRER
FR&EME BETERT RRAN FEYEEAH
EANMTR, WBESEBL. STERTFHNE
HEEE ARECARKBRSNSEEHR,
—BAEEHEL RERFRBEM, ZRFARAR
B B SE—F TR

A% BF 52 32 60 900 354 7 b L e A SE IR T B ML IR
), 7S A0 1 P A B N BT AR R A R PE A R R
AT THIT6. EET/E 47 R B Y 9 4 B R B
BRESERERENG FEES, SERNANE
i T B B 5T 38 A BB, A 7 7B X O i #E 4T E 0 A
GHRAMHR

B % xR
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Identification of endophytes from Glycyrrhiza uralensis in Ningxia
and screening of antagonism against pathogens of post-harvest muskmelon

LIU Jian-li, CAO Jun-mai, MA Wen-ping
( College of Biological Sciences and Engineering , North University for Ethnics, Yinchuan, Ningxia 750021, China)

Abstract: The study was aimed at solating and identifying endophytes from Glycyrrhiza uralensis and detecting an-
timicrobial activity of these strains. The endophytes was isolated by using tissue isolation method from the root, stem and
leaf of Glycyrrhiza uralensis in Ningxia and identified preliminarily based on morphological characteristics. With the
pathogens of post — harvest muskmelon as test fungi, the antimicrobial activity of endophytic bacteria was investigated .
The results showed that 287 endophytes were isolated from the roots, stems and leaves of Glycyrrhiza uralensis in Ningxia
respectively, of which 142 were from roots, 78 from stems and 67 from leaves, and 151 belonged to bacteria and 131 to
fungi. The 53 spore-producing fungi were classfied into 6 genera under 4 families and 2 orders, e. g Penicillium, Al-
termaria and Aspergillus were dominant. G* and Bacillus were dominant in endophytic bacteria. And 8 endophytic bacte-
ria with higher activity against all pathogens of post-harvest muskmelon were selected out.

Keywords: Glycyrrhiza uralensis ; endophyte; identification; pathogens of post — harvest nuskmelon; selection



