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Abstract: The biological characteristics of Pythium ultimum causing damping-off disease of Dendrobium officinale and the
screening of antifungal plants against P. ultimum were studied to lay a theoretical foundation for the prevention and control of
damping-off disease of D. officinale. The inhibitory effect and biological characteristics of aqueous extracts of different Chi-
nese herbal medicines on the P. ultimum were determined by mycelium growth rate method. The average mycelial growth rate
of the P. ultimum on the PDA medium was 0.22 c¢m/h. The optimum temperature was 30 °C,the optimum pH was 6-7 ,the
optimum carbon source were glucose and soluble starch,and the optimum nitrogen source was yeast extract. The light has no
significant impact on the growth of mycelium. When the concentration of aqueous extract was 40 mg DW/mL, the inhibition
rates of aqueous extract of Eugenia caryophyllata Thunb. and Mentha haplocalyx Briq. were 100% and 96.48% ,respective-
ly. The water extracts of E. caryophyllata and M. haplocalyx have good application potential in the control of D. officinale
damping-off disease.
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Fig. 1  Growth rate of mycelium
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Fig. 2 Effect of temperature on mycelium growth

KGRI, 165 ~30 °C 22 Ja], b 22 45 K 5 3 B I
JE T IR, 30 °C 2 )5 1A 22 A K 5 Bt R A
FHEMREAC . X —WFFE S5 5 5 51 18k K A BHRE
o 7 v R B A (AR AR A I A T
e T T S R D R A AR
2.3 pHXMEZAEKIIFN

HI Il 3 AT, AR RE T 2246 pH Sy 4 ] LIF
48 h IR # 22, pH 1E 5 ~9 Z [A] i 47 [ 22
AL TE pH R 5 B 48 h R TE BN 2. 24 em,
& pH BAR, TR 22 A Kk, 24 pH Ry 6.7 B TR
7% 48 h KRGS Y pH & T 8 DL R, A K
HEEWE . LB ETE pH 16 6 ~7 Z [ I 18 224k
KR, PRI, 7R e 2k B A HE 3 AR K 1
BT, AT RAIE 2 8 AR 3G A BE pH R 1k 21 B 5
R H .

s aA aA
: o
26
o
M o
ot S
o~ s g
%&.;
o
E dD
Az
0 eE eE eE
T T
2 3 4 5 6 7 8 9 10
pH

3 pH WMEZ4 KK
Fig. 3 Effect of pH on mycelium growth
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Fig. 4 Effects of different carbon sources on mycelium growth
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Fig. 5 Effects of different nitrogen sources on mycelium growth
P A~ F 35N CK O BERE N R  H &L VB I B REIR B . Note: A-F represent CK,ammonium sulfate, alanine , glycine , peptone

and yeast extract,respectively.




TR B8 4 - R B A MR G T A T A R e A AL 7 3 1193

Vol. 34
F1 EEMNELERKNZIG
Table 1  Effect of light on mycelium growth
i1 ey RS AE
Time(h) Treatment iameter of
the colony( cm)
12 Eoin 1.70 +0. 11
Eafati 1.77 +0.15*
e 1.85+0.13%
24 EN 4.86 +0.17*
e 4.74 £0.25ab""
JEE A 4,52 +£0. 14"
36 EN 7.56 +0.19"
Eof Y 7.56 £0.31
JEE 6.02 +0.16"
48 £ 8.00
ot 8.00
Sz &R 8.00

R TR NG TR R B E (P <0, 05) 3 RFKE TH&
RIS (P <0. 01), FIAl,

Note : Different lowercase letters in table indicate significant differences( P
<0.05) ; Different uppercase letters in table indicate extremely signifi-
cant differences( P <0.01) ,the same below.
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Table 2 Inhibitory effect of water extract from medicinal plants on mycelium growth

BT b EEER e
Sample name Part Di‘{(‘)‘:;i ;’rfn;h‘“‘ Inhibition rate( % )
CK _ 8.00 +0.00** 0.00 £0.00*
595 Perilla frutescens (L. ) Britt. R 8.00 =0.00** 0.00 £0.00*
2 H Pinellia ternata ( Thunb. ) Breit. Pk 8.00 =0.00** 0.00 +0.00**
Wk Platycladus orientalis (Linn. ) Franco A A 8.00 +0.00™ 0.00 +0.00
¥ Stemona japonica (BL ) Miq B 8.00 £0.00* 0.00 +0.00**
455 Arnebia euchroma (Royle) Johnst. iEd 8.00 =0.00** 0.00 £0.00*
B Atractylodes lancea (Thunb. ) DC. & 8.00 +0.00™ 0.00 £0.00*
KBk Gastrodia elata B. Hezk 8.00 +0.00** 0.00 £0.00™
2 Angelica sinensis ( Oliv. ) Diels i} 8.00 +0.00* 0.00 £0.00™
0 )] ¥5 Houttuynia cordata Thunb. Hh &R 53 8.00 +0.00" 0.00 £0.00*
A7 Asarum heterotropoides Fr. Schmidt var. mandshuricum ( Maxim. ) Kitag. MR 8.00 £0.00* 0.00 £0.00*
KFG K Arisaema heterophyllum Blume Hezk 8.00 =0.00** 0.00 £0.00*
feft Polygonum cuspidatum Sieb. et Zucc. RFIRZE 7.22+0.61" 9.65 £7.62""
L HEEL Verbena officinalis 1. Hi 5y 7.14 £0.24"® 10.75 +3.02"8
595 Perilla frutescens (L. ) Britt. it 6.71 +0. 42°5¢ 16.09 £5.31%¢
¥ K Phellodendron chinense Schneid. W Hz 6.58 +0.17<C 17.69 £2.10¢
ks Polygonatum cyrtonema Hua 2% 6.57 +0.64C 17.83 +8.05
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%32 2(Continued Tab.2)
B 447 i [ JHERTE S

Sample name Part i’l';er:jz :m‘) ¢ Inhibition rate( % )
Yl Cassia tora L. b1 6.01 £0.43% 24.88 +5.43F
438 Arctium lappa L. HLaz 5.97 +0.294PF 25.42 +3.61%"
Wifz Citrus reticulata Blanco Rz 5.96 +0.214F 25.53 +2. 64%F
2% Sophora flavescens Alt. Lits 5.91 +0.234F 26.11 £2.92F
W% Angelica pubescens Maxim. {. biserrata Shan et Yuan e 5.42 £0.61* 32.24 +7.65
H ¥ Glycyrrhiza uralensis Fisch. AR ZE 4.98 +0.49™F 37.80 =6.12%¢
K& Rheum palmatum L. HRFIR 25 4.47 +0.208" 44,13 £2.43¢C
k3% Ephedra sinica Stapf K2R 4.41 £0. 258 44.86 3. 15¢0H
ZETE Andrographis paniculata (Burm. f.) Nees Hb_F 4y 4.38 £0.21#C 45.21 £2. 66801
B H: Xanthium sibiricum Patr. B 4.16 +1.098"C¢ 48.04 +13.61#H
K7 Aucklandia lappa Decne. it} 4.03 +0.424¢ 49.58 +5.24hcH
TN Taraxacum borealisinense Kitam. Ea 3.92 +0.78"¢ 51.09 +9. 76"
P25 Aloe barbadensis Miller n 3.51 +0.27% 56.15 +3.3'H
A Ginkgo biloba L. nt 2.93 £0.22M 63.41 +2.77"
#3% Coptis chinensis Franch. 2 2.71 +0.57M 66.10 +7.19%
TfNEz Acanthoppanax gracilistylus W. W. Smith. R B 2.58 +0.20M 67.78 +2.497
HifHi Mentha haplocalyx Briq. i R4 0.28 £0.09" 96.48 = 1. 109
T Eugenia caryophyllata Thunb. i 0.00 +0.00" 100 +0.00"

BT LDAER Bl B pH o 6 ~ 7, IR BN
JEBRT A A AT i/ 18 S50, e VR R LR B A
HR AR B AR B R L T R
LA VIR, JHE b R R AT R T A Ok e
A, UM | H 2 1 R0 LA A ik Y AS ) F P 22 2E
Ko BERHR T ol /R, BiRask N & R A H 2 iR
VER IR AR TR 224K, Bi3% 48 h BB IRA
PEXT A B T 22 KR AR B3

ARSCHFGE T 34 B 254 K B4 (VR JE R 40 mg
FHE/mL) X2 B P HIVE T, G5 R, T /%
23 il 24 A K R 0 LA T R A VR A AR R
7£9.65% ~100% . Huang 25" BF 55 2 B 50 4 JL By
HAE I A HETC K £ BB BV e o0 40 mg/mL i}
XLMIB BT M RN 53.47% 7 FACh 2
K B O[] VR 3 1 B0 TR R (51, 09% ), (R B {E AH
ZERK, AT HESE T 254 b 22 53 S [R) $ BG4
o BRI MR B e 07 AR P8y Julia 25
GRS X [ I 1 B T 1) TSR 5 B ( Pyth-
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BRI, TEA R BOAF 9 PP AT ST 1 3 /K B4 I 1 22

Sk, DU RN HAD S P BT, A IRAR 259 &
FRAL LIS

ARSI B RSCR R B S 0 W b e 2581 4331 2
WA (96.48% ) AT 45 (100% ) o A7 & —FhFE T
2 3 A (0 Z AR LR RAKE ) 9 2 T AL B
Al PR AATR T R B XA B I R S
AE R 4 B 6095 2 BRI ( Staphylococcus aureus) | K
WFF B ( Escherichia coli ) 28 A 25 %% 5 B 0 A 3%
RO L 45 g 2 B — i vk R AR e L
ol RS SR IR S o 3 T i L T 11 s ) T A
FH AR SO UCHGE 1 3 a7 7K B2 9 60 8k B A R
BB R ARV E R, oK S SO B, B
AT RREL I, AR Al R 2 AT B, BT R4
() B T R B A FRHER B o 1 12 S 77

TR AR LR R R R, © A RIS
FEYT A X 22 R A D T A A — s AT R
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