% 3% F2H MY EF 2024 4 A
Vol. 3 No. 2 Plant Health and Medicine Apr. 2024

DOI: 10. 13718/j. cnki. zwyx. 2024. 02. 006

DREFRNEEEMRIE, £
REAEEBEEEDT
LR, Rk, GRXE, LFE, ARt

IR R BE, P57, 810016

W OE: AP IRAAGAEALRA, AMMEEDHRTAFREFRALRGRESBA
AAH, AP RABAARRERGAK, TEBTBESF R TAEADFER, FAEHRR
BRIAT A F B E SN KN IT RN E A P R /T R 16 AT SRR AR EA
BAFm A AE R e Ak, P Bk SJ-83 A0 SJ-116 2+ 8 A% # 69 Hp A AE A 4k, & 16 ARE R
NAEARRITET, ZIEHSI-93 FALARKIRK, 2BEH AT, AR EL
B W SI-83 MAAMER, RGBE, PABCAKBY L ART, A THERELA.
ARGV B EERRLZRA LT = F B E RN T LI, Hk SI-116 & ¢ 4 K 804
EFHRG, VB FEE 1.6 cm. ARERABE LT LT HRAT AL AR B A 324Kk
At
X B WU ABAAAY; FEHER

o Y K Bl
& 4 % 2 .5435. 671 STERAR AL A TR (B MRS 4537 #5(0SID):
X E R S:2097 - 1354(2024)02 - 0049 ~ 09

Screening andIdentification of Biocontrol Endophytic
Fungi from Hippophae rhamnoides L.
and Analysis of Their Cellulase Activity

KONG Tianci, ZHANG Haiyan, BAI Faying,
MA Xueqing, QI Hexing

College of Agriculture and Animal Husbandry . Qinghai University s Xining 810016 , China

Abstract: In order to screen biocontrol endophytic fungi from Hippophae rhamnoides L., endo-
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phytic fungi were isolated from healthy H. rhamnoides L. leaves and fruits by tissue homogeni-
zation method. The strains with antagonistic activity were screened, identified by morphology
and molecular biology, and the cellulase activity of the active strains was analyzed. A total of 16
strains with good inhibitory effects on 8 plant pathogenic fungi was screened from 97 endophytic
fungi, among which strains SJ-83 and SJ-116 had the best inhibitory effects on 8 pathogens. The
morphological characteristics of 16 strains of endophytic fungi were observed. It was found that
strain SJ-93 produced brown conidia with transverse and longitudinal membrane, which was i-
dentified as Alternaria. The strain SJ-83 had flocculent, light green-brown mycelium, and pro-
duced brown transversely septate conidia, which was a fungus of the genus Bipolaris. The cel-
lulase activity was determined on Congo red medium by transparent circle method. The results
showed that the cellulase activity of strain SJ-116 was the highest, and the radius of transparent
circle was 1.6 cm. The results of this study provided basic materials for the subsequent develop-
ment of biocontrol endophytic fungi for H. rhamnoides L.
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SEELV R O GEUR A FY  TRE TE VR  A  DY AE ELTEAT 0 B O R R TP R A 4 R A B 9 L
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Th % S A B IR B 95 3L (PDAOTS Y, 200 g THAR 3, 20 g M4 M, 18 g BillR . HIZRIR/K &
RE1L, I 121 CHFEEZHRSKE 20 min, 7.

WIS 21 1% 37 3L, CMC-Na 2 g/L, (NH,),SO, 2 g/L, NaCl 0.5 g/L., K,HPO, 1 g/L,
MgSO, « 7TH,0 0.5 g/L, WIZRZL 0.4 g/L. 35 18 g/L; 28K ESRZR 1 L, 121 CHEHESIK
20 min, £ H.
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WP bR A AE PDA PR b, iE T 25 CHEFRM PR R 7 d, PRI+ i 8l it 3% s AE
40 X 28 AR N AR TIE 5. BARTE PDA AR EAEK 5 d )5, FFTFLA IS B A% 0.5 cm 1)
W F, T PDA AR L, AWK ER 3k, HEIEFEWEEERF -2 RET 25 C
BRMAPRI 7 d )R MR EEES.
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DDNA #2 8. SRk H CTBA %4520 H AR # DNA™ . SBRANTF .

OFHUAE PDA P E35FR T 5 d MTETE SR Z . TRAME G B T DNA S0 .

QFEBELE T MA 2XCTAB iR 600 pL. IRAH2T. 65 CHFH 30 min, A 10 min i
FHRA 1R,

OWHETMRE, BB LS, PR ERERE, MAGEERBYE « &0« 5 0EE S -
24+ D" DNA #2803k . 784215, 12 000 rpm, 4 °C, B0 15 min.

@O HE 500 pL FVEWTF 1.5 mL KB L8 T, A SEEBRE B « &0+ 0B 25 ¢
24+ 1), FE4MIRAIE 12 000 rpm, 4 °C, B0 15 min, ZJ5 FUH 400 pL B35 EZ IR 1 K.

O FAH 300 pLs A 0.6 f5RBAY S P EE, —20 “CYLIE 30 min.

©®12 000 rpm, 4 “C, B> 15 min.

@7 LW, H 7000 CBEPEDINE 2 K, #ET . H 25 pL 9 TE/RNase &, —20 CLRAE.

2) PCR ¥4 S FH My

WEPERE bR rDNA-ITS F5 9 851 ¥ K. 1TS1(5°-TCCGTAGGTGAACCTGCGG-37) Fi
ITS4(5’-TCCTCCGCTTATTGATATGC-3").

PCR i f& & (25 pl): Taq Mix (12.5 pL) . 5[4 ITS1(10 pmol/L) 1 ul. 514 1TS4
(10 pmol/L) 1 pL, DNA #itk 1 pL 1 dd H,O 9.5 pL.

PCR [ % 95 C T ZAE# 5 min, 95 ‘CAEH 30 s, 55 °C Bk 30 s, 72 CHEff 1 min
(30 MMEH), 72 °C 10 min.

MF . PCR =178 0.8 % B AE M BE I s ik 1 X TAE ZZvh ik R P ik, LAEE N 3 pul.
KSR G TE EBIEW P YL 10 min, 78 58I R IR SR AL W %8 55 R A,
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TR A ) I R Gk B . 16 BRI HE GENBANK % 5%52 OR770057-OR770072.
1.6 =EE # A IFIE

¥ 18 BRIGPERIARTE PDA i 5R 5L A% 9%, & 25 “CHHIRIGFAM 5 5 d KR w
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25 CHER G AR A% 7 d, WS I SR AR ™ AR T i B A 00, I R D RO i AV 1Y) 37 B
P42 (i EXCEL % b AR {4 R 15 B Ak 2 42 - 3 .
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FEVD RO R RS SE R JE 2 AR B 97 MR AR L. AR O 0 HH 16 Ak e A P AR (1
FIEL 2) o HooR B R BOAT SRR TG 1. Wbk SJ-52, SJ-67. J-76, SJ-83 Fl SJ-116 X 8 Fift i Jit EL 15 24
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BEAMEEE, K vk SI-83 Fil SJ-116 #5Hu/E &4, M 564 3.5~28.5 mm. 16 FRE
PR KB5S T8 BES T TJZ-120, F K8 T TR AL 6 T PA-6. oK 22 M SF- e 0% 6 it 306 5 7
DTR-3 Fl/IN 22 22 MR - I 0 60 v B0 1 XMIDTR-11 4 B A 45 B0 Pk % /)N 22 4% 76 85 0 Bt o6 14
XMDT-12 WM SR 422, A 6 wk oy A i H B 45 P is Pk, SJ-93 X% TJZ-120 #1 PA-6 f4 #il
B A K. M 11.5 mm H1 38.5mm; SJ-116 % DTR-3 BB A7 & K. 4 23.5 mm; S]-83 ¥ XM-
DTR-11 MM E 5 K, A 28.5 mm.
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Bl MAAESISIASHBRAWYIERAME
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SJ-52 SJ-55 SJ-58 SJ-67 SJ-76 SJ-79 SJ-83 SJ-93 SJ-95 SJ96 SJ-98 SJ-99 SJ-100 SJ-102 SJ-109 SJ-116
WA
m:TJZ-120; m:PA-6; m: QK-1; m: DTR-3; m: XMDT-12; m: XMDT-7; m: XMDT- 2; m: XMDTR-11.
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SJ-93 T ¥& BT, SI-98 AN A A R L. AR ST-93 77 Ak A BE YA RR IR L 24 Y 4 A 1
T WA I R BE RS AR L. Bk SJ-79. SJ-58 A SJ-52 VR B (LR . SJ-79 fErR AR Lt
HEREAR 0K 19 4y AE A7, bk SJ-58 FI SJ-52 Joar AR A7 7= A Wbk SJ-83 TR 224 AR, rhal B
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% BLAST X, 36 16 SR BN ZE B rDNA-ITS [P 5 8 R 5 & & W (& 4). 45
R, SJ-52. SJ-55. SJ-99 5 Didymella glomerata RC-4-2-2-2W i T 6l — & & /> %, LK
H99% 5 SI-98 5 Phyllosticta sp. X43 f T [/ —43 3, CHFERH 99% 5 SI-83 5 Bipolaris soro-
kiniana W2 (N TRl —4r %, ZHFHERJ 100%; SJ-93. SJ-96. SJ-116 5 Alternaria alternata
Y123-LY-SY i TR —48 32, HEHFEH 100%; SJ-79 5 Coprinellus xanthothriz LL-Y-1 fif
Tl —4r3, XHE R 100%; SJ-76. SJ-100, SJ-58, SJ-102., SJ-67. SJ-95 F1 SJ-109 5 Val-
sanivea WS23 il F Al —43 32, LHF%FE N 100%.

$J-55 (OR770058)

$1-99 (OR770059)
$J-52 (OR770057)

Didymella glomerata RC-4-2-2-2
SJ-98 (OR770072)
Phyllosticta sp. X43
lool:' SJ-83 (OR770071)
Bipolaris sorokimiana W2
9o SJ-93 (OR770067)
97 100 -[ Alternaria alternata Y123-LY-SY
SJ-96 (OR770068)
-L SJ-116 (OR770069)
— SJ-76 (OR770062)
100  SJ-100 (OR7700065)
-I—- Valsa nivea WS23
SJ-58 (OR770060)
SJ-102 (OR770063)
sl SI-109 (OR770066)

37|r SJ-67 (OR770061)
53L SJ-95 (OR770064)

100

100

56

100 [ SJ-79 (OR770070)
L Coprinellus xanthothrix LL-Y-1

Mucor j: i CBS 205.68
0.050

—
B4 16 VBN AEALHLAT (DNA-ITS #7l & M A% K FH
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Xt 16 Bk VDR R I 1 N A 2R B AT AT A R O M O . DA PR R 13 MR AT 2 R
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& P/ em
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FLA AR B IA U . B, 7R 5 6 A B 9 AR B 36 B 22 O I TR AR Sk BB B AR . X P Bl
W HEATE5 AP s LR I AR, AR SR AL A B AR B 97 BRI AE FLEE . b aE 16 Bk 8 B
A A I L A LA A T TR M R R AR, BRAS IS M TR R G EL IR 16.5 96 5 L e A A 3 TR M AR
FR MR 13 8k, HATEREY 13,40, X 16 BRIE RN A H TS E M TAYFEE, K
P SJ-52. SJ-55 Al SJ-99 J& T W k& 52 &, SJ-58. SJ-67. SJ-76. SJ-95. SJ-100, SJ-102 £ SJ-
109 J& TR c)E, SJ-93. SJ-96., SJ-116 J& THet& 1)@ . SJ-83 J& TV Ik f )&, SI-98 J& T
W R S L A AR AR X D A ] A R B 0 I P o B R Y 3 MR EL IR A2015., A2018,
A2019 HATIE AR U, G5 R KW, X 3 kIR B EERS )& . Forh A2015 BRI bR (1977 £ 4 K 1
Tk e

SR 2 RGO DL ELREAE TR A A0 M RE B SR AN A, R A R, T 2 S TR R
PR R TE R £ 2 2R SR 2 g B R 0 02 A R T A 2R T T T O O 6 AR
B —ERMAR RN EN, BRAHE 1 FRAEW maUR M 4 R 0 HE Mk R4, £ R4 B
A R SR R A T A YRR T . O ARMRE 30 A ROR R B AL TR B s b S B9 o B E
5 R A TR X 2 B ST A 0 i D TR LA RS BTS2 N AR AT . b B2-7 %2 ST R e v D TR
A B IR, R B IA B ST AR O ) TR, B R A R ISR AR HE T AR A e
AR AR AR i P 20 B8 B — R T A AT 2 R R AR T CBSX2, 28 2 I i 15 2 W %6 52 CBSX2 bk h
HEAR 0L . A 5T R FH 2 B P 3 E W SR 40 B 55 3k b AT 7 2 i 28l 0 M D Ok R B TRk ST-
116 7= £F 4 28 Wl (0 0 P fe v o AL TR A2 M0y FAE W24 0B, %8 SI-116 J& THEAS TR

AHE G W8 T 6 A8 P T T Y A VD A= 2R B T RR B D 28 O 0 R 1 B 4F 4 R e I M
B R JE SEAE O T B A VDR N AR TR 2 R v O AR W By A B S AR A T R AR
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