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TugngszndnameunaIan 2545 - nangIAN 2546  HRAn liquifiusnasngdu
anutlasgnitsuniige anelugudiamndauo 8 Audfvesyaiislassnnsuans W
AUEAALIMUEIEE WYUMA ENe daune uia Uene Paeriiu uavenTng
anntuiAususnizendfingsieldiieudes T3 Scattering method ilenuia
WAY v‘ifmf]imﬂgﬁ‘imm"iﬁwmLﬁu‘lﬂﬁ'lﬂuﬁuﬁﬂ (trap) 31979 conidia  ANwRAEUB
conidiophore LL@%LLHHL'%@T@HL@WW& conidia lne% single spore isolation 11’11‘]JL§?;|\1‘]_I1$
aNVNIEAADY soybean dextrose agar (SbDA) Walridasnadng conidia WS wILMAN
winzd iUl inoculum

ﬁlumﬁm?”}:ﬁgﬂlﬂ (Identification to- species) lagld Key 289 Cooke and
Godfrey (1964) ?QN%& Cooke and Dickinson (1965) Was Liu and Zhang (1994) ﬁﬁﬂiﬁ
WU Monacrosporium bembicodes (Drechsler) Subram. mn@uﬁﬁmmuummmmum
ﬂuu‘mmx‘l M. aphrobrochum(Brechsler) Subram. anilemy Arthrobotrys oligospora
Fres. a1nquae deune udng  1ane waz¥atTiTEW A, conoides Drechsler ann
NUBIVE LNLUNA9 879279 z@'w@uﬁﬁwmﬁﬁ%& A.oligospora Fres. Uaz A. conoides

v

Drechsler Wiun augimmaiians #aetisu 1azqusng

AI4N Aty :  Scattering method BIMNINANAD Soybean dextrose agar (SbDA) Arthrobotrys

oligospora Fres. A. conoides Drechsler.



Abstract

During the period of October, 2002 to July, 2003, various soil samples were collected by the
author from many crops grown sites of 8 Highland Agricultural Development Stations under the Royal
Project Foundation. Nematophagous fungi were isolated by Scattering method. The trapping
devices, conidia, conidiophores were photographed and recorded, especially the conidium was
transferred to culture in Soybean Dextrose Agar (SbDA) by single spore isolation which this medium

was used as source of inoculum.

The keys-published by Cooke and Godfrey (1964), Cooke and Dickinson
(1965), Lui and Zhang (1994) were used as sources of recommendation to identify to
species. | proposed Monacrosporium bembicodes (Drechsler) Subram. from Nong Hoi
and Mae Poon Luang, M. aphrobrochum (Drechsler) Subram. from Pang Da.
Arthrobotrys oligospora Fres. from-Kun Wang, Mon Hoe, Mae Hae, Pang Da and Huey
Nam Rin. A. conoides Drechsler. from Nong Hoy, Mae Poon Luang, Ang Kang. The
Development Stations, which both species were recovered, named Pang Da, Huay Nam

Rin and Kun Wang, respectively.

Keywords Scattering method, Soybean Dextrose Agar (SbDA),
Arthrobotrys

oligospora Fres. A. conoides Drechsler.
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Scattering 3 ml of soil onto water agar (WA) and baiting the 9 cm
diam plate with 1 ml surface steriled nematode suspension.
Arthrobotrys conoides Drechsler from Nong Hoi, active networks
trapped various nematodes.

Arthrobotrys conoides Drechsler from Mae Poon Luang, throttles
its prey and ensnaring the worm for consumption.

A-cluster of adhesive networks of Arthrobotrys oligospora Fres. ,
from Kun Wang, bearing conidiophore and conidia.

Free — living nematode (Panagrofaimus sp.) was trapped about
basal part of esophagous by 4. oligospora Fres.

Full set of nematophagous fungus Arthrobotrys oligospora Fres.
i.e. nematode, adhesive networks, conidiophore and conidia from

Mae Hae.

Vegetative hyphae which are less active (like a fence) of Monacrosporium 9

aphrobrochum (Drechsler) Subram.from Pang Da.
A fantastic adhesive networks which well — designed by

A. oligospora Fres. from Huey Nam Rin

Many small — size juvenile (J2) of Meloidogyne javanica were captured 10

by adhesive networks of A. conoides Drechsler from Ang Kang.
Conidium of-Monacrosporium bembicodes (Drechsler) Subram.
isolates from Nong Hoi (left) and Mae Poon Luang (right).
Bar represents 20 pm

Conidium of M. aphrobrochum (Drechsler) Subram. isolates from
Pang Da.Bar represents 20 ym

Conidia obconical, 19-42 x 8 — 15 pm, constricted at the

septum, based flattened, distal cell the larger, A. conoides.

Bar represents 20 pm

Conidia obovoid, 22 — 32 x 12 -20 pum, plump, constricted

10

11

12



Fig. 14

Fig. 15
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at the septum, base apiculate, distal cell the larger. A. oligospora

Fres. Bar represents 20 um

Hyphal networks of A.conoides,from Ang Kang,floating on

water surface.

Multidirection loop of A.cono es,from Ang Kang,associated with

12

13
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= o @ A o o No o o A L. aa = v
@WiLﬂﬁJiuﬂ"}?LﬂEﬁlﬁ‘ ﬂ@fﬂuumuvm@muﬂummimum@mmmgwm (Pesticide) NAANNWTARNAIY

g lUNTHANINITNEAT Ananiviuguenniaselszmauiasfean Inundan (Nadnguay

a o

&modnen, 2537) aauvisdntwnldlszlamilunnsaiuaunie@ads (Biological control) lu
sz e vaneiiady 1 @es1 Chaetomium sp. (\N&N, 2533) WA Trichoderma sp. (R32LA%

wazAnLy, 2535) gninnnldraunulsaiaiatanizisaiitiaanidasAngivg (Plant-pathogenic

) o =

fungi) dswaesmiulinrieldineudasdngia (Plant-parasiic nematodes)  €19&nN3

a
1 ¥

= a o o v d’l’ =3 3| = dl a . . d’l % dya
AnniRaiuteslnaanzi@as) Arthrobotrys sp. BLlumaTNWLLUAY (soil fungi) LasaRNY

1&inaudaeiilua1mnsiaaadradulafliiniag (oop) “aneszunuAnay (trapped) MELRaut aenan

[

sanvdulendldsasniiatialudmmsia walilifluanuas faiuauldapfaiaeldnalssaaming

Q

| |
Ao A

99UIINITAI Arthrobotrys  sp. . Wazsaaipaunnganssuiulfintfsieldineutleaudariily
naaauAnann lunisravpnldinaudeuAngiva niauiawmuInssudaiienisuanduasT0

Auaf (Bio-nematicide product) sia'ldl



28n19NAAAY

[~ % ' a g a 4
NITtNUAIBEN muuaztmm%amﬂgﬂnu

ARARALANRENAUAIUAIAUARIAN 2545 DARBUNINGIAN 2546 TasguIfiLAN

wlasignitauuings nelugudmmivesyatislasanamans 1Hun gudimunnuesas wsilu
AN U Haulne wlua ey Feetieu uazenans Iaaldiwanianyhu (soil auger)
PNAEUNIAUENANE 2,50 LIUALNAT 1A9ZAN 20 LHUAINAT THAARaIuIuMgNIRILIWIATEY
dg/ d‘ ¥ o 1 a a = dl ] dl o o o a o
nun i lafe19RuLeqlungeIuIn 30 x 45 WUALNAT INEIATINIABNT AR 1N AUNIEY
+% a va Z’/ a 9Jal/ 3| , . ] [~3 a aa ) ¥

vestiAnisaniuagnanliialy composite soil  guifiux 500 Hadans W lddrsuen

1&inauneslneds Cobb's sieving’ and - Baermann’'s funnel method #1415 48 dalug 1fiu

a cala

72 1 v
nematode suspension WNNNRNTRRAUNIHNRAMRINIL (surface  sterilization)  Haetinen
o s X
#

Aamaetnanamnsl inuiadudaine

v 1 ¥
[ 1

(streptomycin sulphate) N 0.5% (wWiv) 1731 YT A 9ARENAUN T (sterile water) 3-4

Tnpenlalilpaalsd (NaOCH) LW 0.1% (wWiv) WA 1 WA

:// [3 v dl ] dsj 2 = o a aa dl = 13
AT WAL nematode suspension NENTIaN EUaNwAULNIARFIUA 100 NadanT WNaLmTe N 1
dumtiase antulddautisngu 1 dounu (Uscuns 3 Tafans) MaLueaIng WA (water
agar) Tuanuuia (Petri-dish) 1tasdueaAueEngate 9 umweas Wimaauuiduigudnansld

a

. . ; = rdl = = a aa v
micropipette ## nematode suspension luiininasnwsisanlilagaaniies 1 JaaaRIUAIRA

=3

. %’/ v a $ 28 a aa al o a dgj
suspension @4N4 2 ANUIBILIIANLTENIIANAY 0.50 NARAAT 25UAUNILLNWILTATN

= o

Ufiinifreldineudanuuniizandn Scattering method (nasTing, 2545) 1inanuuiaiwmaiionsly

a ] [

TurielfiAnsngnmgiLng (27-30 evwtaaiies mes1sInaIazsenduleaanauesou
7o WA wEanaselaseadeavanguin imu Uesuanassuntl (network hyphae) BLAHeN (sticky
knobs) RV UANBIA NN (constricting  rings) YEG Zﬁﬂ@ﬂﬁﬁm(sticky spores)
p3aaaaURansTNaesTasiuldinauleanniusiandesqanssaliiistereo  Wanul&inau
tesmnatlutihizelaseaieaupianasdiagdld mendsannmaen ldfuamaiieanaazaing
conidiophore W58 conidia Miszein capillary tube m1auladlinlansy iwennduduids
[~3 ¥ ¥ . . % . . 3 ] . . dl A o [~ é’
(needle) L@TaLanting conidiophore WIAN conidia WNa s g1 conidia NaaRINLTI]LTER

1i74n5 Tne3% single spore isolation 14a1119621Ma04 soybean dextrose agar (SbDA) tali

118312519 conidia W laanuauungmsu Il inoculum (AN, 2546)
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Key &m3ULT831 Monacrosporium 319Nz ilNsell species (Uszainsiann Liu and Zhang, 1994)

1. @e34519uen (trap) aneauziiusiaawiiean (loop) 1an852uU (networks) ¥raa1A&51

\usamilen (adhesive knobs) wsansumausnulunassialél (constricting rings)............... 2
2. a3l constricting rings AUMERAUERL. ..ot 3
Ail/ % - = o 21/ A 1
3. MA@ conidia HHWNNW 2 septate UaaN NN . e 4

4. conidia 3Uiepdnenszans radnssnawnedln danenu uazdl conidiophore 31/919igen

VLN B e e e e 5
A e ¥ = =
5. conidia NNWNNU2 UTD 3 NT8 4 SEPIatE. .o 6
6. 11N conidia HUTINU 3 UTB 4 SEPIAIE . oot i iss e eereeeee e e e e Fo e 7
o L A e % = s LAl a
7. 7.1 N30UN conidia Neiarii 3 septate 1nei conidiophore §uUs19iEeqeanG......oooo 8
7.2 N3tUN conidia ANaru 4-septate Wae conidiophore anaumAnuaelAAUANe.............. 10
8. conidia NINWALNTN B0 M. ittt o ot e et e 9

9. conidia gﬂi’]\mmﬁ‘ (ellipsoid) wsidaulmugingas (basal portion conical)
PUNA 16-23 X 34-48 UM e M. bembicodes
10. conidia 3U319AAEINTEARLABUNATINGY (broadly spindie - shaped) 41IA 17-26 x 41-55

pum muﬂmmm:ﬁﬂugﬂﬂmﬁ (terminal and basal portions conical).....M. aphrobrochum

Key &uSuLtasq Arthrobotrys 3iAs1zitNaziy species (tlszeingiann Cooke and Godfrey, 1964)
1. @esnai1duls (hyphae) Wiilulassafrmanaguiniiesndy (capture)” 1&inaudlas

arndugentdulatdaldludoinianiougnduidetdanialuinldidu

BVWANT Lt 2
2. ldneulasfpaguuzaluiuin (raps) Svadwanndulamasouaniainueant. ... 3
3. AWlaNai (nyphae septate) ... L, 4

4. Eulaasoyiilug1aun (networks) 1aiilutioq 1 a9use 2-3 29 nanaszuul&ineulasfnas
TR LI I AT e 5
5. conidia HNutlaiW 1 septum iauudanainu conidiophore TagATVTRINALILLLLNTES

.o dl ! QI ¥ ?-j/ = ¥ ] <3 v ¥ T
conidiophore NANANNNNNY UNATNNNITATINEANAN)AANEUD (nodally) 1 conidiophore

6. conidia usazdugnaeliiauimmia o M (truly  capitate)  agFaaiuLulataAu

CONMIAI O O . 7



7. An1ra51elaseairendnada (nodal development) 11 conidiophore wazd conidia Lﬁm%u
RL 7] FBAUMANY. ... 8
8. lunsail conidiophore 4 T s TR 9
9. conidia nau 3 mselAuGEandnansag (obconical) 1A 8-15 x 19-42 um RsaeiABATIAIATS
B mralauAaudnauuy Pl uidaulatandreanddauia chlamydospores
Awdes gUinanTanasdinld 1825 um viseenadlugladrawataadnls 15 x 30-50
8 T - S Arthrobotrys conoides (Fig.12)
10. conidia gﬂuﬂmﬁﬁﬁ@gﬂwﬂmmmau (obovoid) WA 12-20 x 22-32 um flaaneniions
et ealALLMAL (base apiculate) Audaulanendrandndaulau chlamydospores @

wiaed anwadzlurieuvizeanan (ellipsoidal). .. oo A. oligospora (Fig .13)

ann A uenwidesdgiindeelfideudes 10633 Scattering  method
(Fig. 1) ma@m@uﬁuﬁﬂmw'ﬁ@mimmL%mﬁﬂﬁﬁm%i@%@@uﬂ@mm@uﬁﬁmm 8 Auel (Fig. 2-
Fig.13) L%@mmm‘i@’éwLﬁuslﬂiﬁlﬂugﬂﬁwmﬁmumm:mu (adhesive networks) ANy
&meauelag 199 (loop) TIAEus 1-6 199 2198 LI AILAY Wia B FUNL substrate WioldiAew
detipdeuidnlufnluting g asduaawitauataansin|F I d Reudesvganiaulauda de
seenduladnitdenifaidantalusn mmumif&éuzgmmﬂ’lu 24 dalus wllamdeusian
(corpse) u‘fmﬁlmmv‘umﬁlml,z’iqmmmﬁum%%ﬂé’%ﬂ Ls’j"m%@mm”m conidiophore  LAZHNAR
conidia ﬁﬂmﬁﬁl,%@u?ﬁzgw%f (pure culture) R8T single spore isolation WA21N conidiophore
wa conidia lunnalas mﬂgﬂwffﬂmf?mmmqu%ﬁmmw‘%ﬁwzﬁu species (Table ) fade 4
Wi Monacrosporium bembicodes (Drechsler) Subram. (Fig.10) aMnAuALEmIILaIas
WATLNLENALN WAy M.aphrobrochum (Drechsler) Subram. (Fig.11) e nunanz yananilg
ﬁgaﬁmmémn Arthrobotrys conoides Drechsler 870 Ju374 Wauay wlle Uens waziing
ﬁﬁu (Fig. 12) WAz A. oligospora Fres. AN VuAUNAE LLN'ﬂguMm\‘] 81974 (Fig. 13) A1nn3
NAgeLIsLANENNITRI A coroides Drechsler pot experiment WAATINIINUNLN9AIUNN
M9IRARLNNIANRE (vialility) 189138 :3VEIWU'J"]L%@'i’]ﬁ']ﬁm’mﬂ?ﬂ@?f’mﬂ']\i (loop) LT84
(Fig. 14) Lazi3am1a374 adhesive network AARLRIIINNIERWMATIENAGES (Fig. 15) LAAYIN

dsj aAala M val a %’l a A
FIRANNTN ﬁ]'ﬂ%iﬁ AluAl T LasuuEa s NN



Table | Conidia measurement of identified nematophagous fungi,
Monacrosporium bembicodes (Drechsler) Subram., M. aphrobrochurn (Drechsler) Subram.,
Arthrobotrys oligospora Fres. And A. conoides Drechsler from 8 selected highland

agricultural areas.

Fungi | Fungus species identified

Sites M. bembicodes M. aphrobrochum| A. oligospora A. conoides
Nong Hoi 17.84 x 41.16' ; - 8.03 x 29.95
Mae Poon 19.50 x 43.72 2 - 8.92 x 27.53
Luang

Kun Wang - = 8.74 x19.12 7.50 x 27.62
Pang Da - 20.52 x47.66 9.81x2243 7.39 x 28.42
Huey Nam Rin - - 11.72x 2217 8.79 x 32.49
Mon Hoe - - 8.79 x 16.06 -

Mae Hae - - 9.74 x 17.46 -

Ang Kang - - - 7.65x31.35

average of 10 conidia measurement (um) collected from each isolate



Fig. 1 Scattering 3 ml of soif onto.water agar (WA) and baiting the 9 cm diam plate with 1 ml

surface steriled nematode suspension.

Fig. 2 Arthrobotrys conoides Drechsler from Nong Hoi, active networks trapped various

nematodes.
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Fig. 3 /;i:\rthrobot/ys conoiq

ensnaring the wor

Fig. 4 A cluster of adhesive networks of Arthrobotrys cﬂigospora Fres. , from Kun Wang,

bearing conidiophore and conidia.



Fig. 5 Free — living nematode (Panagrolaimus sp.) was trapped about basal part of

esophagous by A. oligospora Fres.

Fig. 6 Full set of nematophagous fungus Arthrobotrys oligospora Fres. i.e. nematode,

adhesive networks, conidiophore and conidia from Mae Hae.



Fig. 7 Vegetative hyphae which are less active (like a fence) of Monacrosporium

aphrobrochum (Drechsler) Subram.from Pang Da.

Fig. 8 A fantastic adhesive networks which well — designed by A. oligospora Fres. from

Huey Nam Rin



Fig. 9 Many small —size juvenile (J2) of Meloidogyne javanica were captured by adhesive

networks of A. conaides Drechsler from Ang Kang.

Fig. 10 Conidium of Monacrosporium bembicodes (Drechsler) Subram. isolates from Nong

Hoi (left) and Mae Poon Luang (right). Bar represents 20 um
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Fig. 11 Conidium of M. &

i
:

re:ig)resents 20 p

Fig. 12 Conidia obconical, 19-42 x 8 — 15 um, constricted at the septum, based flattened,

distal cell the larger, A. conoides. Bar represents 20 ym



Fig. 13 Conidia obovoid; 2 constricted at thefseptum, base

T

apiculate, di fcs 20 um

=5,

Fig. 14 Hyphal networks of A.conoides,from Ang Kang, floating on water surface.
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faqiiululszimaanigaisdni i MUNTRT A, conoides War A. oligospora
Paecilomyces lilacinus P. fumosoroseus Wa Verticillium chlamydosporium %ﬁuum‘ﬁlﬂmggﬂ
sfiindldneutes Angiavaieain vanuansonluaazansin (Wettable Powder) (3810191
Bio-Nematicide n1el#3an19fn Nemastin 33903 1-4 Alansy Minanrinannuaangnm 2
Alansusaiin 200 dns liynszuznisiasnyaesia  Adsldatetiasnouay 1 A% (Nemastin,
2002)

AuFugn Senui|dsausa Arthrobotrys oligospora Fres. Wag A. conoides
Drechsler #ansl isolate 14 isolate At fui BunasluamnsinsiauasnaaauilssAnanm
naflulfiindsialdineutles Meloidogyne javanica TunziTamAszsiL pot experiment uazas)
3NN AR T Baspanusaladn TaAta (Bioproduct) AINANIEIN1TDNARNDENS

IS = % Vo o aQ o 1 =
Hanun g utszmalne d1lAFunassiugyunnAeatingne e
ANIBUAN

1aa0UAnluet9Eyats 19lAIN13uand (the Royal Project Foundation) 16l

A
[ % A

348 e WeanIud aruwiunelun1svntas I9TeUAUANWIEIN4 951 Dr.  BAJaffee @

ucdavis.edu finaLI51n19181 consultant Aqsipanuifsla
¥ -y
LANAI9D19d

nesnghazdmainen. 2537. ﬁmmmﬂ%ﬁmmﬁﬁﬁmﬁmgﬁmw“w'u%?u AAN3 67 (6) : 522 — 524.

NN AFRNaY. 2533, UsEANSNWUR9 Chaetomium cochliodes Way Chaetomium
curiculorum Tun1stlaariulsalugidna (Rice Blast) mmm’]m%@ Pyricularia oryzae.
LAWNEAT. 18 (2) : 89 — 96.

& = a aa

ATLAT WANAINN AUALY TUE 29704018 1MW WLANANN AsvilsrAng gwesdl @ans

q

o 1

ana f9gns  gaunn Asdenan] Tlueqssanans gy quiessn Avadas gados
=<K L% 4 3 g aa < %

WATANUN NIEINIA. 2535, N13AYLANTIARULINTEITNLNFAd AL ATAQNINAR AYLIEN

NARTININIRNTRI Trichoderma  harzianum A9l JiRn19euazlgnivanaaes.

6(2) : 3-8.



nNsTng dnmaned. 2545, unANdw : At lunsuenigemyfingana

Arthrobotrys sp. a1NAY 213819NHAT 18(1) : 88.

2546. nsuaRatlefreamesUiing Arthrobotrys oligospora Fres.

6

fa"ﬁmuﬁlzﬂ’mﬁuq (isolate) uummﬂ,gmé@ﬁm i ﬁﬁmﬁ@méﬁ. M9ANTNEAT. (RUU
WLA) : (in press).
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