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Isolation of endophytes from Panax quinquefolium and screening and
identification of strains with antagonistic activity

LIU Xue-zhou, LI Shao-bin, ZHAO Zhi-ling, ZHANG Lian-xue, SUN Fu-ren
College of Traditional Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To study the resource situation of endophytes in Panax quinquefolium of Jilin province and to select the
endophytes with antagonistic effect on pathogenic fungi of P. quinquefolium. Methods The strains with the antagonistic activity were
screened by applying mixed strains method during preliminary screening and adopting the antagonism method of fermentation liquor
in re-screening; Besides, the selected endogenous strains were identified via 16 S rDNA and ITS method. Results Thirty-four
endogenous strains were isolated from P. quinquefolium. After preliminary screening and re-screening, six strains with good
antagonistic effect on pathogenic fungi of P. Quinquefolium were selected: B3, B11, B17, B23, B24, and F10. Among them, B3 showed
an inhibitory effect on seven pathogenic fungi; F10 had a good inhibitory effect on Cylindrocarpon destructans and Alternaria panax,
with an inhibitory zone diameter over 35 mm; According to the identification, B3 and F10 were Bacillus methylotrophicus and
Penicillium citreonigrum respectively. Conclusion Endophytes in P. quinquefolium are diversified and there also exist strains with
high antagonistic activity, which can be a good source for biocontrol bacterium and fungus of P. quinquefolium diseases.
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1.1 #HiXEREED R

5 K Cylindrocarpon destructans (Zinss)
Scholten. KF#J# B Botrytis cinerea Pers. A% #
Sclerotinia schinseng Wang et Chen . ¥ Ji Ji
Phytophthora cactorum Schroet. TEBER I Alternaria
panax Whetz AR &I 1 Fusarium solani (Mart.) App. et
Wollenw. A & Rhizoctonia solani Kuhn. %5 7 F
VUSRI I B FHAS PR R AT - 2013 4F 7~8 H,
EEMIELR, KA. TR S5 B2RE S A
REVETES: Panax quinquefolium L. FEAR, FESIIHTE
ANV K 2 2 2t FH SO B %58 (3R D

F1 RS
Table 1 Sampling sites
KA Hh ZIE i
AR & 130°30705" Jb4h 42°51'41"
KA RE 128°1729" Jb4h 41°43722"
E7N R 127°33720" Jb4 42°03'09"
5 AR 126°08'11" Jb4i 42°38'16"
ES53 RE 126°1724" Jb4h 41°1531”

1.2 &

T A A (PDA) R7R0L: T ERIRIL
200 g HI%HE 20 g BME 18 g« 7K 1 000 mL+ I
0.3%E %%, pHE AR,

B EAFERIRIENA): N FERFRIL 3 g,
H AW 10 g« NaCl 5 g. BiflE 20 g« 7K 1 000 mL.
pH {H 7.4~7.6.

G TS E TR0 I PETER 20 g KNOs 1 g,
Ko,HPO4 0.5 g« MgSO4+7H,0 0.5 g. NaCl 0.5 g.
FeSO4+7H,0 0.01 g+ FJIE 20 g« H>K/K 1 000 mL,
pH {1 7.4~7.6.

PDA #ifAR: IR 5L B 200 g, % HE 20 .
7K 1000 mL, i 0.3%P< 8% %, pHEHHA.

NA W fAR: -3 2 RHE 3 g B A 10 g . NaCl
5g. /K 1000 mL, pH i 7.4~7.6.
1.3 ALARMES

PR BN VU ESREAS AR TR T bk, 28R
RIMYe LA AR . SRR, I i e e 4R
TR R TR A (KIK Sy o PRI AT Bl H. e 4 (-
o ZERR, VIR 2 em WO II/NR (B ), AE
50% L BEHRIE 1 min J5E T 75%CEEH 1 min,
i 0.10% HgCl, 4¥ 11 min, Z25{§H 0.10%
HgCl, 42 7 min, W-ffH 2% NaClO 4b#E 5 min
HATR I, 285 R JEREZK M GE 3~5 XK.

AL RS IRZH SN NA 5953, e 8
HYRE, VIARR, VI 0.5 em W5 IR/NER (B
F) N NA B3, MEdsk, AR E E
2, BNELEAN O RHN, UL ihg ARt
K, UEBHEE AT, FRIEATRRARIEEL .

14 RNEREHMIBEHEN

ARG B 2> B R NA Bi9R3E, WA LRI &
K PDA Big s, WAHTRE 7 B 1K 1 58
FeH . BRI N ARSI ZAML )G, 4 CHRAT
1.5 NEEIEEMEFE

EE I R 2 = U S ik

ISR A3 O IR I A
ek, KRR AN, A HIDEAR VAR R
AT
1.6 NEREMLEE

DA i R R AL IR 3R R B Bio Teke
cat#DP2001 41 1% 3EK 20 DNA $REGRA & (20
) HE47, FIEH 514 27f (5°-AGAGTTTGATCC-
TGGCTCAG-3") #1 1 492 1 (5>-TACGGCTACCTTG-
TTACGACTT-3") #3445 16 SRNA. § AR N
50 uL, 5 2XPCR MIX 25 pL, ddH,O 15 pL,
DNA Template 5 uL, 27f2.5 uL, 1492 r 2.5 uL. PCR
PR R 94 CASYE 5 min, 94 CAME 405,53 C
2P 60s, 72 CHEM 90s, 35 MEH, 72 CLENf
10 min. PCR P24 2% 5 IE Bt e LK ARG I, 9
B ILr= ik bikg A AT .

P AR BT L R 2 B BRI Bio Teke cat#DP2031
BRI 4] DNA $EHGRF & (B0 8D 7.
A 514 1ITS1 (5°-TCCGTAGGTGAACCTGCG-
G-3") M1 ITS4(5’-TCCTCCGCTTATT GATATGC-3")
PR AEECE ITS P4 § kRN 50 pL, (45
2XPCR MIX 25 uL, ddH,O0 15 pL, DNA Template 5
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ul, ITS12.5 uL, ITS4 2.5 uL. PCR ¥ 45254 95
‘CAZE: 5 min, 94 ‘CAxYE 455, 52 CHEIE 455,72 C
FEH 90 s, 35 MEHR, 72 ‘CIEMH 10 min. PCR 7~
WL 2%I IEREEE I AL vk I, IR Lk bt
A THEAT I .

TP 2%B R H p R, g 4
Y 745 B AE GenBank " EAT BLAST 04T, #R)5
H DNAMAN 6.0 HAFEAT FEHAHRME 23 8, LA
Neighbor-joining /7 A R4 K 5 #, 1 Bootstrap
(1000 KRHEE) HWATHILR
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HRH
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WITHEE BT (38 2), HIp J5 i FL AT R i
MBERA 21 Bk, S, PG 2 A0 A S B 1
MM AERRZ, K 128, SEMEEHN AR R
11 57.14%, HUOEXT VRS HRR R A 11 5K,
oA SR R AR RSB 52.38%, W TR VES %
i B AP SR IR R s, B0 3 kK,
B N A2 B R B0 14.29% o 57 J B L AT P S
PERTBRRR T, 0F 4 B DL Es Ja g 2 A R e TR Y
AR 6 Bk, T AR B3 XHIERK 7 B R
HATH WHTE, AZETE F10 0T BR R0 1 HiAth 6
Tl oL BT 15 00 PRI

XL 90 JiR TR A A A P ) P A B T S
Pir o An BB 2R (3D, WP MEEH
MANER R Z, &AW AR A AT R
76.19%; MRz, M 57.14%; Eig b
42.86% 0 X9 I B A 0 A FH TR P AR B A SRR 43
fi LA BEER (R4, FFEHESANERET
WMEER M RZ, & 5238%; FEwiky, &
47.62%; Kb, N 23.81%; PEAARIFESR 73 51
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Table 2 Preliminary screening situation of endophyte with
antagonistic activity in P. quinquefolium
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B12 - - -
B13 -
B17 -
BI18 -
B19 -
B20 -
B21 -
B22 - - - -
B23

B24 -
F2 -
F3 - - + -
F10 + + - + + + +

I+ + + 0+ +
I [ I
I + | I
Fr++ 110 1+ 4+ 4+ 1 + |
r++ 10+ ++ 4+ 0+ 4+
o+ 4+ 4+ 0+

B-2H1, F-FLE CFRED: “+7 MR, “=7 hIeifiRer
B-bacteria, F-fungus (same as below); “+” means antagonistic effect,

while “—” means absence of antagonistic effect
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x3 EEFESARFBMUPMEYHEREREGINEERAEREREE RS ELE)
Table 3 Quantity and proportion of endophytes with antagonistic effect on phytopathogen in different parts
WAERECE R EB /%)

SN L

NEWL e KEWE  BERE  GhnE  ERhE WRRE TR R
1" 2(66.67) 6(85.71) 2(66.67) 7(7778) 8(88.89) 9(81.82) 8 (66.67) 16 (76.19)
% 1(3333)  2(28.57)  0(0)  2(2222) 5(55.56) 3 (2727) 4(3333) 9 (42.86)
i 2(66.67) 3(42.86) 2(66.67) 4(44.44) 5(55.56)  5(45.45) 9 (75.00) 12 (57.14)
JRE 3(1429)  7(3333) 3(1429) 9(42.86) 9(42.86) 11(52.38) 12(57.14) 21 (100.00)

K O SNEFARSATINE A AR RS “O7 PRy RORILE AT E E A AR BB T e CRRD
Figures outside “( )” in table refer to quantity of endophytes with antagonistic effect, and Figures in “( )” mean its proportion in all endophytes with

antagonistic effect (same as below)

x4 FRNREFSHHENFRERNEERRNEREE RS L)
Table 4 Quantity and proportion of endophytes with antagonistic effect on phytopathogen in different areas

WA R HCE GH IR /%)

KRR G mm mE mE ewiE RIOEE ARRE  HnE BH
B S 2(66.67)  4(57.14) 1(33.33) 4(4444) 44444 4(36.36) 4 (33.33) 9 (42.86)
NS 0(0) 1(28.57) 0(0) 1(11.11) 3(33.33) 1 (9.09) 3(0.25) 5(23.81)
/N 1(33.33) 2(28.57) 1(33.33) 5(55.56) 3(33.33) 3(27.27) 4 (33.33) 6 (28.57)
wh T 1(33.33) 5(71.34) 1(33.33) 5(55.56) 3(33.33) 6 (54.55) 6 (0.5) 11 (52.38)
ez 2(66.67)  3(42.86) 1(33.33)  3(3333) 3(33.33) 6 (54.55) 6 (0.5) 10 (47.62)
5 3(1429) 7(3333) 3(1429) 9(42.86) 9(42.86) 11(52.38) 12(57.14) 21 (100.00)
x5 AEFESHRREENERER
Table 5 Re-screening situation of endophytes with antagonistic activity in P. quinquefolium
B IKEEIA T WAL 1 BNV T T TR B B 95 T ST T
B3 9 9 13 18 11 16 9
Bl11 11 14 18
B17 14 12 17
B23 27 10 13
B24 15
F10 36 13 40

TP MR B SRR R I E I s AR
B B11. B17. B23 RIS HARALL, XEaT i
993 D DR PSR D A L e v 1
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HILEZEL by F1o Iz, HAEMARTRIL; B3 Al
B17 5 2 ASRAEHUR DL, B3 AEARAITHR158], B17
HERMZERER, Bl HAAEKARTPEE], B24
R 43 51
2.4 T 16 SIDNA FI R RAAXBEFN

STRRTE F10 347 16 S tRNA EERIFE, # s
JPHIAE GenBank FEPRIEHGHAT YR EIEZR, 45HE
Wy, WL F10 585355 % Penicillium citreonigrum
(EU497942) HIFAIABIER R, 15 98%, HHE RS
REWGE, —BNTR-RERE DL e A TRVE
PELLXT S5 A F10 5EH SR B R &,
G HIETRRHE, XN E TR s %. X B3

BEAT 16 S TRNA JEKIIFF, 5137 5117E GenBank
SRR ZE R AT R 2R, 45K, Witk B3 5
LEHFT R Bacillus methylotrophicus (JN700123)
FRICF FIARAR 5K, 3K 99%, MRS K B )G
ZHEAT R RERE S E (B3 LA RIENE
Lot 45 A B3 5 M RE R B R4 N4,
FRi A LR FRERE, XN IS T AT 1
3 itie

AWFAEAF AL ARZSE R PEFES AT
LB RN TR 34 BR, PR ORI BB 2,
KN EFAR, PRUE T 20 BB N A B B 2 FE
FARENE, AVEAHEZS N AW ST R
BE T R

KSR I VR PR TS A AR AT S A
AN R A [F) R A HAN AR P S R N DU
MRAFE BN ZER, X5 en5 e ik 1 W 4k
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Fig. 3 Phylogenetic tree of 16 S rDNA sequence
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