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AT RS A K R - 2R R (P o
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IRE > 5 fEAR Sndiide MR EE A KRB & 2] o 7EftEAy 7
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Atk 1 P 1 O VR A ) BREE T SR kil P 2 2 M
M. eudermata 7E[E € 0.2 % NaNO3 &% &5 » 7l
0.5 % maltose A fiFHi#E Aphelenchoides besseyifJHE ST »
¥£50% > 1L0.5% carbon & 0.2 % NaNOz &7 » fiimadite
T4 M. euder mata fHE ) 2E 4R 8% Rhabditis spp. 732
BAE10% LUT o 155 2 A HI B — IR EE R XBE Sucrose
2 NaNOs Iif » A. musiformis #Ei57E 1% NaNOs ER5% N ififE
A. besseyi > 1M D. brochopaga ff #4547 » HTE 1 %
NaNOs B F N HEA ] 41.67 % ([& =) - 5 ksl
PV (B T 1 5 L[ E 5 3 % WK sucrose [ » 2y BIRHN 7
FEANE ZGRIR IR B B HE AL besseyi » HA A
cladodes £ A. musiformis ] DLEHER £/ DEF fHHE iS00 7

JI XK |actose B2 ETNE galactose LR iy FA4R1E » H KM 9 e
B xylose » T 3 % HLHE xylose Er#]i# M. ellipsosporum 8 _._;(23
K D. brochopaga B4 » B & E LB EHMNL % & & 7 —A—S]
—%—(C-45
F— ~ BEhE R < BRERH VLB R ke H I BUEAR g6 —%—C49
Table 1. The occurrence rate of nematode-trapping fungi 3z 5
isolated in Taiwan £
24
Nematode-trapping fungi No. of sample Per(EOe/:)tage § 3
Arthrobotrys cladodes 11 21.57 )
A. conoides 1 1.96
A. dactyloides 1 1.96 1
A. musiformis 5 9.80 0
A. oligospora 1 1.96 8 12 16 20 24 28 32 36
Dactylaria brochopaga 2 3.92 e
D. haptotyla 2 3.92
D. psychrophila 1 1.96 B ~ A U O R R 2 A s
Dactylella megal ospora 3 5.88 . : ) i
. : Fig. 2. The growth rate of five nematode-trapping fungi under
Monacrosporium ellipsosporum 11 21.57 iff i )
M. eudermata 13 25 49 different temperature C-26, Monacrospo.rlum'eudermata ;
' ' EG-4, Arthrobotrys cladodes ; SJ, A. musiformis ; C-45, M.
Total ol 100.00 ellisosporum ; C-49, Dactylaria brochopaga
KT 7 FEANRI RIS 5 FEAR SR AT B A A e
Table 2. Effects of seven nitrogen sources on the forming of nematode-trapping structures of five nematode-trapping fungi
Number of isolate NaNOz  (NH4)2HPOs NHaNOz  NH4H2POs (NH4)2S0a NH4Cl Urea(CO(NH2)2) control
c-26! -2 - - - - — — +3
EG-4' +3 - - +3 +3 - +3 +3
S - - - - - - +4 +3
C-45" — - - - - - - +°
C-49" — - - - - - - +8

1 C-26, Monacrosporium eudermata ; EG-4, Arthrobotrys cladodes ; SJ, A. musiformis ; C-45, M. ellisosporum ; C-49, Dactylaria

brochopaga
2 without nematode-trapping structure
% adhesive nets
4 adhesive nets ,and showed no nematode-trapping ability
> adhesive knobs
® constricting rings
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Fig. 3. Effects of different concentrations of sucrose and NaNOsz on the trapping ability of five nematode-trapping fungi to
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F= ~ HEZ AR AR IR R I S BRI & B o7
tt

Table 3. The percentages of the carbon and nitrogen sources
of five organic amendmentsin the test

Nutrient Carbon Nitrogen C/Nratio
Soybeans meal 93.0% 6.00% 15.50
Rapeseed meal 48.4% 5.00% 9.68
Peanut meal 52.4% 5.50% 9.53
Treacle 43.5% 1.25% 34.80
milk powder 35.7% 26.50% 1.35

A BR—EHREIHIE(E D) -

YR ek ELEESS M. eudermata BB 1EIRFE S 24 ~ 28°C
REFHEE ZE AR R T 028 2 BIIfS 2 ~ 31.5 % » AE 16 ~20 ~
32°C Wi M 7% il PR TE AF AR S 0 T pH E A5 R BE R M.
eudermata 553 7 pH 5 IRFHE AR HESE 2R 4R - B3EE7E pH
fE 6 ~ 7 ~ 8 ~ 9 Hub% EE LA B HE SE AR AR A BE ) - LIS R
B pH {53 7 IR HE S SR AR R 4T » 5£31.5%

ik e 1 4R 17 O S S0 AR v 5 R PR ek o B RE 1 T

g BERREA DERER - AEZER + 90y o KSR+ 00
+M. eudermata — % FHELES HEEH I el /7 AR J AR Ry
DNBRERHEL - HHARARTZE 3 (p=0.05) 5 SEIAEME BEIE K
TR+ ~ KT+ +M. eudermata ~ {EAE KT+ 1
¥y +M. eudermata EEANMITAR] & BEA L SFE SRR I RE
FHEL A BARE(E st B4R Rzt s & EE 0.5 % maltose
+0.2 % NaNOs + 15 s 28 # + 15453 +M. eudermata Eil
ANEATEAR i PR (R RS 2B IR S HEURE A LA BAREHI I AR
AERAVIED 5 BR T RBHEZRAA A+ 0y 0 BEE O aE 0 H

fitu s P Bl I e 7 AR o ) IWUREL R L S A RE AN 48
thfnshEEH (KY) -

E

IIATH A PREERE PRI 1 52 - 3335 pH fES
{ECEBR R R AR Sk B B A SR REAHRATE: - 38 il 820
PEVEE B RESE IZ A AR pH EERST - bam Ry the]
ABFZE H R AN [E] pH (EETRS S FRER S e TE B R
K/ INFBEAAR: 3 > pH IETE 5-9 28 » 5 FEER SR HIEE B
EA LR - SRR DI E BT RIEREERR 2 - E
St R aRd BE TR R AR 79.49 % - 58 thATElH R
VIAIFHIRR SR BT RARK ~ CRAKTTATF ~ IR E HIEARE -
FiAth 1S M ERER B 9% - 32 (IRGR A 17 5 2 RO B 5858
B AFerhilS LA BE S 5 4 % - St 11 (EERERES -
HR AT S EEE R ERdH PEVEE I - Hrh 10 {[ERG 52 AL VEY)
JEEHl - PREE T ARA TR E KRS I - HEMIERZ S id R
TIEETE BERIRA - S (A ERERE AN - PR
FATUA AR - HEMIFERZ RS = RIGEAE A AGE Rk + 18
HHE S AIJRIA > Mcsorley & Gallaher (1995) 5 HifERS
AT SOHEAE — BRIRFRE] - m] RS S8 FS B UMY TG
PEHEIE o

Cooke (1964) ik i B 14 B B 1R 2 A flidehing 2 he
775y iR FE o 2R — FE R E 4 58 /) (Competitive
Saprophytic Ability, CSA) 5 » SRR THEIE 5 -
PR B S R REAY 5 5 —XE Al A iR R R K
it PG ARE TJHBUK » B RERES U - (B A AP i
QO s AT A (545 SRBETS 5 B AR SR Sk iR DL
Monacrosporium eudermata ~ Arthrobotrys cladodes -
Monacrosporium ellipsosporum HiER g $EZS e - Hid M.



314  Plant Pathology Bulletin Vol.13(4) 2004

FPY ~ BRERdHTEVE B R AT AR Z BN B e B T S 25 R 1 7 KRR A Z P73 1
Table 4. Effects of nematode-trapping fungi with different organic amendments on the control of root-knot nematode

(Meloidogyne incognita) in water spinach pot tests

Dry shoot weight ~ Dry root weight ~ No. of juvenile

Nutrient No. of gals of plant of plant of root-knot

(9) (9) nematode
Carbonfuran + milk powder 58 a 1.178 a 0.448 abc 02 a
Soybeans meal + milk powder 11.0 ab 3.505 d 0.528 ¢ 10 a
Rapeseed meal + milk powder 16.0 ab 2.723 bc 0.350 abc 20.3 bcd
Peanut meal + milk powder 6.0 a 2.704 bc 0.322 abc 14.8 abc
Treacle + milk powder 225 ab 2.360 b 0.434 abc 278 cd
0.5% maltose & 0.2% NaNOz + milk powder 9.0 ab 1224 a 0.255 a 38 a
Soybeans meal + milk powder + C-26' 70 a 2957 ¢ 0.261 ab 25 a
Rapeseed meal + milk powder + C-26' 12.8 ab 1.638 a 0.240 a 26 a
Peanut meal + milk powder + C-26" 17.3 ab 3483 d 0.526 ¢ 6.0 ab
Treacle + milk powder + C-26" 19.2 ab 1.705 a 0.276 abc 30 a
0.5% maltose & 0.2% NaNOs + milk powder + C-26' 20.8 ab 1649 a 0.457 abc 28 a
C-26 194 ab 1549 a 0.510 bc 12 a
only Meloidogyne incognita 246 b 1470 a 0.799 d 356 d
check — 1511 a 0.903 d —

1 c-26, Monacrosporium eudermata

2 Means followed by the same letter within columns are not significantly different according to Duncan's multiple test (p = 0.05)

eudermata Ed A. cladodes =#g2RkE » M. elipsosporum £
MIERTEZAKER o BLHFridif sadi e vh B HIRAR S » 81 CSA
R A RHAEI R KERF & - EE MMM & D.
bemicodes ~ D. mammillata }z M. ellipsosporum H{ZR 4875 &y
50 SR E A A0 AR s P B G BT HH IR AT AR i
PRV R SRR L P e A 7 B (D) o R R SR BN
K (1997) 1EE P IR A RS SAHL - KREsdi ek B i H I AE
A S M. eudermata®@ o

e 5 fEfR e PE e B A RRE N2 8-36°C » &
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ABSTRACT

Lin, C. Y.}, Tsay, T. T.>2, 2004. Effects of carbon and nitrogen sources on the trapping ability of nematode-
trapping fungi. Plant Pathol. Bull. 13: 309-316. (* Department of Plant Pathology, National Chung-Hsing
University, Taichung, Taiwan, R.O.C., > Corresponding author, Email: tttsay@mail.nchu.edu.tw; Fax: +
886-4-22876712)

Sixty one rhizosphere soil samples from various cropsin Taiwan were collected and nematode-trapping
fungi were isolated by sprinkling methods. The soil pH value, soil texture, and the quantity of soil organic
substrates of each soil sample were analyzed to investigate the relationships between environmental factors
and the occurrence of nematode-trapping fungi. Nematode-trapping fungi were found in 68.85% of soil
samples. The nematode trapping-fungi were present in soil samples containing organic substrates higher
than 4%. The best growth temperature of these five nematode-trapping fungi, Arthrobotrys cladodes, A.
musiformis, Dactylaria borchopaga, Monacrosporium eudermata and M. ellipsosporium were 28°C and the
optimal pH value for growth was ranged from 5 to 9. It was found that net-forming fungi grew faster than
knob-forming and ring-forming fungi. Adjusted the nitrogen source in Czapek's medium to 1%, all these
five nematode-trapping fungi grew slower. M. eudermata showed the best trapping ability (50%) to
Aphelenchoides besseyi on the Czapek's medium with 0.5% maltose and 0.2% NaNOs. However, nematode
trapping ability would be reduced when carbon source increased to 3% or when either carbon or nitrogen
source were lowered under 0.2%. In the green house tests, mixtures of organic substances and milk powder
were adjusted to 2.5 C/N ratio, then served as the nutrient source for M. eudermata, which was used as a
biological control agent of Meloidogyne incognita. The treatment of a mixture of soybeans meal, milk
powder and M. eudermata showed significant results on controlling of Meloidogyne incognita.

Key words : biological control, Meloidogyne incognita, nematode trapping-fungi



