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temperature of 59 ‘C for 90 minutes. The other five viruses that also infect cucurbitaceae crops were used to assay

the specificity of this method, Diluted nucleic acid solution with certain concentration was used as template to

confirm the sensitivity of this method. The results showed that nucleic acid strip was a special method to
distinguish CGMMYV from the other five plant virus which also infect cucurbitaceae crops,CMV,PMMoV,TMV,

ToMV and ZYMV. And the sensibility of this method was 24. 300 ng ¢ puL™!

of total RNA. Thus, nucleic acid

strip was a rapid,special and sensitive detection method for CGMMYV and can be used in routine testing.

Keywords : cucumber green mottle mosaic virus;nucleic acid test strip;detection
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2543 ¥7 (hierarchical cluster analysis).
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Fig.1 Composition distribution of endophytic fungis from L. barbarum L.
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AE s BRI, B R 00 ¥R, BT 3B . R
Tl )& (Alternaria) TEMIAC I 2 40 B AR 4070 22X
MEFIR 3 A BB B 0 BB L A XA AR AR R R
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R, FEREER 7 A4S Bl A, BF A g AT o A a3 B
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Table 1 Relative frequency of endophytic fungi of different separated positions from L. barbarum L.
=4 4B EBf; Fraction

Genus 2£ Stem - Leaf S Fruit
LR Alternaria/ % 28.1 48.3 56,7
HBIR Aspergillus/ % 11.7 4.3 3.1
%R Bipolaris/ % 0.0 2.8 0.0
£ B Chactomium/ % 19.5 9.7 0.0
TR Cladosporium/ % 2.3 0.0 12.2
Y5 TV & Fusarium/ % 3.1 4.8 0.0
HEEE Penicillium/ % 3.1 0.0 0.0
2B Preussia/ % 0.0 4.8 0.0
ZUSEH R Schizothecium/ % 0.0 2.8 0.0
#52HB Sordaria/ % 0.0 2.8 0.0
WSEE Tuifanglania | % 3.1 0.0 0.0
WHFEIR Thielavia/ % 22.6 16. 6 0.0
k2 B8 Tricharina/ % 3.1 2.8 0.0
BB Xylaria) % 3.1 0.0 0.0
Z PSS $ Shannon-Wiener index(H) 0. 86 0.77 0. 41
F B Margalef index(D) 4.75 4. 63 1.02

*2 HWiICEKAEREBRN BB T 1.08~5.203k 3), YR RS
S EEHEUNERY %ﬂﬂﬁ51%?“%&‘["‘%&@%T*@1‘BW$E§§&%%%¢%’@

Table 2 Similarity coefficient of endophytic fungi of BEERE, “TR 1SRN EE DR 2R
different separated positions from L. barbarum L. MR E S E RS R, 0 R 0.90 FI 5. 20,1
— %)‘S;m %O.F;:h BRMACH Z R EOME B ERER/N, 558
£ Pt o5 0.30 F1 1. 08, BLHA“T A 1 5" R NAERHE AT

AV A B G DI B L B LR pig e HIAR A TURL T HIATIR B NSRRI O
I8+ 555 R Chactomivm) IR O R (Thiclavia) P ER RO 0. 201 00, K542 5 575 74L

AR S SR, o ot i S, P TOMERURE, % 1 00, B 2 ARk vk
“""’1:3 5 D”“?*ﬂ 7 =) |:| ﬁ*jﬂﬁﬁ%@ 7 /\1;/.31:3 E%ﬂﬁﬁﬁﬁ*ﬁlﬁ]%iﬁ%’%%o
SR B SRRSO T 0.30~0. 90, F

5 TR o AR

Table 3 Relative frequency of endophytic fungi of different separated variety from L. barbarum L.
" B A Myt A Varieties of wild medlar RIEHIFD A Varieties of cultivated medlar
Geis g ikt BAAE “FRR1EY “FiR28” “TRsE” “TR7E” “‘Fiss”
Lycianthes barbatum var. K. Lycium ruthenicum Murr. ‘Ninggi 17 ‘Ningqi 27 ‘Ningqi 57 ‘Ninggi 77 “Ningqi 8’
SEM TR Alrernaria/ % 75.7 62.1 38.1 34.6 15.2 47.2 13.8
MR JE Aspergillus/ % 18.6 18.8 4.8 7.7 15.2 18.2 13.8
WUk & Bipolaris/ % 0.0 13.8 0.0 0.0 0.0 0.0 0.0
FHRHR Chactomium/ % 0.0 0.0 8.3 21.2 45.7 0.0 0.0
Fi 18 Cladosporium/ % 0.0 0.0 0.0 7.7 0.0 18.9 0.0
YR T B 8 Fusarium /% 0.0 0.0 83 7.7 0.0 0.0 0.0
EEEE Penicillium/ % 0.0 0.0 4.8 0.0 0.0 0.0 0.0
e BZE Preussia/ % 0.0 10.3 4.8 0.0 0.0 0.0 0.0
RS BE R Schizothecium/ % 0.0 0.0 0.0 7.7 0.0 0.0 0.0
T2 B Sordaria/ % 5.7 0.0 0.0 0.0 0.0 0.0 0.0
WIRER Tui fanglania/ % 0.0 0.0 0.0 0.0 0.0 0.0 13.8
BTG Thiclavia/ % 0.0 0.0 18.1 7.7 23.9 20. 8 58.6
kB Tricharina) % 0.0 0.0 13.1 0.0 0.0 0.0 0.0
WA E Xyvlaria/ % 0.0 0.0 4.8 0.0 0.0 0.0 0.0
FAXFHH Z Relative frequency/ % 20.9 18.8 16.8 9.6 18.7 7.4 12.7
AR MEFE S Shannon-Wiener index(H) 0. 30 0. 47 0. 90 0.76 0.55 0.55 0. 49
FEF BB Margalef index(D) 1.08 2.05 5. 20 3.50 2.41 2.32 2.05
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Table 4 Similarity coefficient of endophytic fungi of different separated varieties from L. barbarum L.
“FiR15” “Ffe25” AR B R “FH 5 57 “TRT7E”
‘Ningqi 17 ¢ Ningqi 2’ Lycianthes barbatum var. K. Lycium ruthenicum Murr. ‘Ninggi 5” ‘Ningqi 7’
“Fd 2 5 “Ningqi 2’ 0.56
BEMAE Lycianthes barbatum var. K. 0.29 0. 40
BB M Lycium ruthenicum Murr 0. 40 0. 36 0.57

“Sehd 527 ‘Ninggi 57 0. 40 0.73 0.57 0. 50
“F48 7 8" ‘Ninggi 7’ 0.40 0.73 0.57 0. 50 1.00
“T42 8 5 ‘Ningqi 8 0.40 0.55 0.57 0. 50 0.75 0.75

2.3 MRNEEERERE T

FIFH tDNA-ITS £ 5) 5 Hr % P9 A B g ik — 25 2
FE L FEAACIR S m A A B 1R B IR A N A BT WK
F5 1 (C. globosum) €22 £ 5% (C. bostrychodes) J b
HRAMTE (T, arenaria ) ¥ ZEEBFTH (C. grande) |
RNEEZUFETE (S, inaequale) PR 8 B (Sordariomycetes
sp. ) SFI R — ST BRI MUE MR .

WRIBERFHER 1DNA-ITS £31 4347, & 38
AFIFEFIAH [ B B, D 363 BRAAC P9 4 BB P vk
P 16 BriE R AE AR E R M GenBank ETFH 5

81%

62%]|73%

NQSYDII(KU728268)
BREFH Chaetomium globosum
NQIYDIT(KU728279)
TEL2L B Chaetomium bosirychodes
VMR Thiclavia arenari
NQ7YAI1(KU728310)
NQS5YJII2(KU728278)

A& 2 EB5E R Chaetomium grande
REGLEE Schizothecium inaequale
NQ2YAI2(KU728307)
FeoC B Sordaria
99% | NQ3YOT(KU728374)
690/1 it HE Penicillium glabrum
91%[99% NQUIDIIT(KU728299)

NQIGII3(KU728357)

99%- Mk B Aspergillus fumigatus = B
- —— NQ7JAI3(KU728324)

64% 4{NQ2JAIII3(KU7283|2)
1 99% “ WA Cladosporium tenuissimum
[ NIBAFIRE R Sporormiella megalospora
99% | NQ1YDII2(KU728286) c
85% IN S BA5E Preussia australis
100%- NQ4YJI3(KU728371)

100%] NQ3YII2(KU728366)
RN {8 Alternaria tenuissima
NQ3GOI(KU728340)
& A Alternaria alternate
NQIYDII(KU728269)

Wit K 22 B Tricharina hiemalis
96% IjNQ 1YAII1(KU728302)

XU Bk PP 51 AR B PR £ R B9 (DNA-TTS J3 51, T T
RERBHTHERGEEEW. B 2 THLX 16
MBI 8 5 12K, A K7 1 B 7o & (Chaeto-
mium) BHTIE (Thielavia) 5 H & (Schizotheci-
um) F1 26 5% W B (Sordaria) W % 4 R, & %
NQ5YDII2, NQIYDI1, NQ7YAIl, NQ5YJIIZ2,
NQ2YAII2 1 NQ3YOII 4351 55k % 572 1 (Chaeto-
mium  globosum ), BE % F 7 ( Chaetomium
bostrychodes) I ¥ #155 ( Thielavia arenaria ) 4%
228 2 W (Chaetomium grande) . A 2% 3 & 5

ko

B2 ETF DNAITS FFIHERN 16 KRN ERERREZ TSN
Fig. 2 Phylogenetic analysis derived from rDNA-ITS sequences of 16 endophytic fungi
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(Schizothecium inaequale) T 2% 75 # ( Sordaria) ) 35
GRFEIT AT IV AU 85 R 7T A, rDNA-
ITS 7 B AH B FE A F 95. 626 ~100. 0% ;B 288¥
H B (Penicillium) \WEE (Aspergillus) FAL )8
(Cladosporium) W #& 41 B, 18 # NQLIDIII , NQIG]I
F NQ2JAI3 5563 H % (Penicillium glabrum) .
& (Aspergillus fumigatus) FIHE 40451 (Cladospo-
rium tenuissimum) ¥ 3RS R 2l , P 5 AR LI 4 5]
9 98.9%.98. 607 98. 8% ;C 25 iy JEHI B B B A
HEEFEE (Preussia) B8 PR 4H B B B NQLYDII2 Fil
NQ4YJI3 435 KM 5 (Sporormiella mega-
Lospora ) FRMN GBS (Preussia australis) i) R4 %
FEGE P HIHIRUE S B R 98. 7% 99. 626D J57¥
FH E54% il JB (Alrernaria) VAR 2 B, B /R NQ3YJTIZ,
NQ3GOI1 # NQIYDII 435 540 4548 Fe (Alter-
naria tenuissima ) FI1AZHERG T (Alternaria alternate)
M & K R B I, 7 90 AR U 430 R 99. 626
98. 9% E 2 th K LB B (Tricharina ) WIRRAL K » I BR
NQIYAINl 5%+ k 228 (Tiricharina hiemalis) (35
GRF IR JF IR 95.8% .
3 itig

BRI Y TEBATHE R Z AR 5 A4
FeIEMAL AR 2 A A M AL R AT, 2 B AS
BIf 363 BRAMIAT VAL HH 167 BRJE TR 4% LR
(Alternaria) .50 ¥k B T B 55 8 (Thielavia) ,46
J& F 1558 (Aspeirglius) , EATE AT WA H
R . AN E R T LA SR &8 (Bi-
polaris) IR % )8 (Preussia) 3£5¢ & J& (Sordar-
ia) FIRE B (Tui fanglania ) . K 22V 1@ (Tricharina)
MRAHERE Xylaria) FATEMRANEEELA
FEEMBRE S,

ROSENBLUETH 25" A Sy P A= 1 76 48 Rk Ak 9
B A T ERANE T EE AL, B HE Y e bk
T, 3B 2 AR B, MRAAERETE
IRV LUER A R B AL — 5 B 25 S M X T4 IR B TE
MR E. o ERRNNAEEE S, A
ARSI E ST ERMRLH, 5C AR
GEREA—B. BN NAERE T, 6%
B (Alternaria) M B8 (Aspergillus) 124 LR 1y
B o3AT A TA MRS A S SR it A B, B
FEARIR B (Alrernaria) 4% i P F0 20 SUH0 A (1) L 35
JB GRRATARER>1026) , 3% 5 41 RS 242 ) gl A1l
TEMACNA B SR S RS .
T sk A SR 1 [ ER ] BE R AR LB (Alternaria) B
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PR M ARC A S P L AL S BB AL 1Y A BB AR R A AL R IR
6 PR BT, H RIESENS2A K Alternaria spp. {AS
BAAE R UHIIA RIS AGN 8 518 £
JifhiA .

THEHMRETERE TENNERERE, NERR
T B AR I 434 3% A 8B RN S R S ),
A F W EA —E M ERALURLT . BRE
Pl Ar B IR SR Y AR BB A T LE B AR A 2
RO RFEN, N A EEZER R & F AR
[F] 2 4R 2 18] B AT — 2 #9 Jm 7P 3X FT BB fh T4
FEEFRE 1B =Y R K L IR R R, A [
V) L TR TS 9 00 O R A A 4 T SR AN [R5 DAY 5 il
WA B FH 0 .

AR B (Bipolaris) &5 B (Sordaria) Fi134
S8 B (Schizothecium) J& T Hf M s FRE A B
W7 B (Thielavia) . ‘K 22 W8 )@ (Tricharina ) . 1% fi
B g Xylaria) I )& (Cladosporium) J& T3R5
EmFREA B SR M AR I & o B R B
A NAE B Bk B < W (C. globosum) g 22 F 7
(C. bostrychodes) I EBALFE (T, arenaria ) F{ 218
F2H (C. grande) NEZFE (S, inaequale) MR
W (Sordariomycetes sp. ) 22— S0 TG 3 2L 4 %
P, R EBNAEBRE (Chaetomium) B— v H
T MAERTE, X ZFE YRR A A R
EEAD ) RAE Xylaria) 774 FERPTEER
SR, B AR IR BT T M A A 2 T E PR
b P R B RESEY LA B I E T HEE R
SRAVZS T AR EINRETT . 2858 W (Sordaria) 7= HE
BRA R _WOKRE AT omag R %,
WEZERERKE ML EER L —REEZNM
AW BRI AR B TE 5 18 F U R L 2 v, T
BBy AR B R AR Y, T H— SR A NER
H I AEYEYER G2t — P IRARS.,

S
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Separation and Diversity Analysis of Endophytic Fungi From
Lycium barbarum L. in Ningxia

XU Quanzhi, SUN Mudi, LI Fan,GAO Yuan, GU Peiwen
(College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021)

Abstract: Lycium barbarum L. was used as test material , endophytic fungi were separated from different varieties
and different parts of Lycium barbarum 1. by tissue separation. They were classified according to their
morphological characteristics of culture, colonies and spores and rDNA-ITS sequences analysis. The composition
characteristics of endophytic fungi were analyzed according to their colonization rate (CR), relative frequency
(RF) ,shannon-weiner index (H), margalef index (D) and Sorenson’'s similarity coefficient (CS). The results
showed that 363 endophytic fungi were isolated from L. barbarum L. ,and they belonged to 14 genus,Alternaria,
Aspergillus, Bipolaris, Chaetomium, Cladosporium, Fusarium, Penicillium, Preussia, Schizotheciu, Sordaria,
Tai fanglania , Thielavia, Tricharina , Xylaria, respectively. Alternaria, Thielavia and Aspeirgllus were
dominant genus and their relative frequency(RF) were 46%,14% and 13% respectively. These endophytic fungi
were distributed in various organs of L. barbarum L. The types of endophytic fungi in the stems were the most
0. 86 in these organs of L. barbarum L. Sorenson’s similarity coefficient(CS)of leaf and fruit was the largest. The
distribution of endophytic fungi was different between different varieties of Lycium barbarum L. Shannon-wiener
index(H) and margalef index (D)) of endophytic fungi from cultivated variety of L. barbarum L., ‘Ninggi 1’
‘Ningqi 2’ were significantly higher than wild varieties, Lycianthes barbatum L. var. auranticarpum K. F. Ching
and Lycium ruthenicum Murr, The community composition similarity of endophytic fungi showed that some
endophytic fungi had the preference of a certain host and tissue. The endophytic fungi were rich in the resources
of endophytic fungi, the endophytic fungi had high host specificity, and their distribution was influenced by the
environment.

Keywords : L ycium barbarum L. jendophytic fungi;diversity; tDNA-ITS
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