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Arthrobotrys oliogospora BCC 3847 and A. javanica BCC 7879 for management of
root-knot nematode (Meloidogyne incognita) in chili pepper
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ﬁmmaaumﬂmwgf]nwdamauma&JLmequamawwuq Ao 51915Mluvisa Arthrobotrys oligospora BCC 3847 Wag
A. javanica BCC 7879 31NN3A3I9@0UMIENABITANTIAULUUTIUTENBULALLUUBLAAATOUABINTIA ordlvluviaiiees
meusaalassamanvansslaiedniuldifoulssnuu iun sraumfudn (adhesive net) sun1amilen (adhesive
knob) 29U1IUANIU (constricting ring) kazIIinaU (adhesive loop) Feuszneumeastouaduiu 34 %uiugﬂmmm
Houuy Iﬂiaa%fwﬁﬂ%’waq A. oligospora wag A. javanica ﬂ'Eﬂ,ﬁlﬁmmsmwaﬂé’tﬁauﬂammﬂmﬁ 34 uazy 17% 7 7 5u
winsEN8e mam’mﬁa‘ummmamamauau’lﬂiumu WU1 A. oligospora uay A. javanica #i 1,395 uaz 92.5 CFU/g
auddu nnelu 15-30 Sundenedeasiu naveaeululsadoutsdin mﬂai’]mﬂmiwsawaaaaawwuﬁﬂauﬂamﬂja
ldfewlay 15 Tu aunsnanmuguwswaInsiinlsasinuuls 63-66% Lilwuiuyaaiuay mslserlvluvialnsiamy
A. oligospora BCC 3847 awnsaldifiafunnnsnistesiunazannisiiasinualuninle
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ABSTRACT: Root-knot Nematodes (RKN) is a damaging pest in several crops, including chili pepper, and leads to a
severe loss of crop products. Past managements include crop rotation to a different crop such as sunn hemp to
limit the spread of RKNs. Biological control using microorganisms is an alternative to control the pest in the field,
consequently promoting existing and future markets of organic products. This study focused on two nematophagous
fungi feeding specifically on nematodes, Arthobotrys oligospora BCC 3847 and A. javanica BCC 7879. Scanning
electron and compound microscopy showed that both fungi formed various trapping structures, including adhesive
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net, adhesive knob, constricting ring and adhesive loop. The latter structure is particularly unique for A. oligospora
BCC 3847, and has 3-4 hyphal rings arranged in a knot type. Arthobotrys oligospora and A. javanica having these
trapping structures caused 34 and 17% mortality of RKNs after 7 days post-inoculation (dpi), respectively. Similar
structures were also found in in vitro soil experiment. Viability test indicated that A. oligospora and A. javanica were
found in the soil at 1,395 and 92.5 CFU/g during 15-30 dpi. Greenhouse trials demonstrated that inoculation of the
two Arthobotrys isolates in the soil 15 days before RKN inoculation decreased the number of root galls by 63-669%,
compared with a RKN-infested treatment. Utilization of A. olicospora BCC 3847 can be a preventive protocol for
reducing the occurrence of root galls in chili pepper.

Keywords: biological control; Arthrobotrys, Nematophagous fungi; root-knot nematode; Meloidogyne incognita
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wsugiavesUsemAlneuasinsssne siivdavesfieildifoudesannsadavhansléunnni 2,000 vl (Sasser, 1980)

nsdansléifounessniueavinlaenisldansiadl 1y abamectin (lasiay uazamy, 2554) Feenadenaliilin

ANuAUWeansiadlivalvedldifiounassinua (Nansen, 1993) n3danisiagdgnitvduaduidu Yaiiies wedinnis

a

nsEeivedldmourausInUl (lasiay V18109 wazuuns Weuitan 2554)

a a <

nsldduniddesdundndngivlnenisldydunsdildunaifennifiausaaavienaununisidansiaiinig

N

nsnwasiaegnunn dedagtuduiivensuiunasalifdndagivnfnuinionnAseglufisnanianisinuns duase

U
£ <)

duwndeuuaraunimveslduazguilaa (Nordmeyer, 1992) s1daidugdunsdviianilsnianldnivguldifounasdngity
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Arthobotrys Fsagidvhangldidoudesntuiissedafea i ihaneddi$indu 1 lnsasFensnguillasianizd
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nsnandesuiinsluana Arthrobotrys iteatuauildifeudessinusludinniaveusia wuin 31 A oligospora lelwan
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ansamuaunsiinlilunnusiamalunsyaisseaulsasoulan 6% luvagnyamuaulildidesinsinUun 24% (wes
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sin3nlusesudind sedv 1-2 dwmsudasusifuduna 4 weu neliiAnsinUugend fiseiu 1.4-3.6 (877 wargnIm,
2557) agsiuldindeyansdnyitesnguiudnlditouneslneimzaneiuguess Arthrobotrys daillinniin snideiisd
HanefieAnufduiuuesn Arthrobotrys fuldifeurossnuuiiiulead mannensifesfnzaniofiuyiina
FuaVAAUUTEANENIMUBIIT Arthrobotrys d@esaneniugie 51 A. olisospora waz A. javanica Tunsauauldipeunes
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1. MINARBUNNIT3Y VI Arthrobotrys UuaWNsiRETawlafs «

1 A. oligospora aneiiug BCC 3847 ua A. javanica aewus BCC 7879 fildangudTrianuszimalne (Thailand
Bioresource Research Center; TBRC) Qﬂwmaaumm?zyuummﬂgmLs?jya 39iln vhnnsneaes 5 91 Inensdsesiuy
819115 potato dextrose agar (PDA) tutian 7 Yu ndugesauueIms PDA, oat meal agar (OMA) liag corn meal
agar (CMA) laglld cork borer WALEUHNAUENANS 0.5 B3, (WWas 1) ’mr"ﬁﬂmwmmua’mm?ﬁymLsdgamumﬁwh@uéﬂmq 9
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Telasnisvudinamaisyniuduna 10 Yu lnsdunaanuyseadulsvuninnuemisdsuis) taadsves
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randomized design, CRD) MInAaeUg 2 A%s Tunsazads usasnssudadl 5 91 uazSsuiouAeaeais Duncan’s

multiple range test (DMRT)

2. maiiuUSunandulevassn Arthrobotrys Tuanmsvian
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31N31VUBIMNT PDA 818 7 Junazdreadluamsival potato dextrose broth (PDB) USu1ms 50 ua. luwiaguvunvuin
250 1@, Uniiel$igaungd 25% Taglifesthlig Samassgydivlavesfiszezina 7 way 10 Tu lasnsfaudnidule
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tape Wusnarsdmdudnia udnhlvaruiadenes (Gold sputtering) Wuwan 60 unfleteay 1 ade Wiusegnslsly
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DMRT

6. NINAFRUUILENEANYUBIT Arthrobotrys Tun1saruauldifieurlessinuuvasminluszaulsasaunagau

dmsumanieudundmsn twdansniugiise U3endell) mnzwdalulagmznd (inuea) Aiuniseinide

o
o ¥

wa? ussgluaianau 9 az 1 wde sauiuaz 2 ase (d1-18u) aunseiisdundndleny 3 dUanii dreaclunszansauin



UnuNHS 49 atiufl 5: 1234-1248 (2564)./doi:10.14456/kaj.2021.110. 1238

Gushaudnans 10 i fussgiusuvunsieiitdsindouds S 1 fustonszans samiiuae 1 ads vrgsiuiinlagliogns
15-15-15 d1uau 1-2 iinsedusieduani lifundlasuuauanegaiisanesuaieasu 4 dav faiunldlunsveaes

dnsunasieudulsves wisudulanannishiuiudeduvessuun 1x1 wu. $1umu 4 Fudeadluemns
wiaa PDB U3unms 50 wa. Umileliigumnd 25% Taglideainluig Wunan 10 Su nsesusneisns PDB faenszany
ns09 Whatman™ wed 1 iuduleanlunaeaneaesmaiainauin 50 ua. Sewiin idandudiines 5 ua. Ifduluan
wiaulddmsuihlunaaeusely

& fourossnuuuigndgninieslnednidenngulvldifoudes mnduansnduninildugnldifeuls sasluidu
nan 45 Fu iungultfiuaudadudnines @unenduedly ddnuueddueenun) dailviaven thlvurluasazans
sodium hypochlorite (NaOCU wudu 0.525% wiw 3 wfl wdeufuweiun  ielilinszareioonainiu sndunsiu
PPUNTIVIN 20 mesh Lt AwTINeoN thltmHuAzuNTIvLIA 400 mesh Bnads dlafifndsuuninssaunsesilad
nAuveasazats sodium hypochlorite niadong thansuwuasglvluuiuliinnumuiuiu 1000 ludet 1 ua. T
grelaadudnnesfiftndusy Ufusunslild 500 wa. (Wiuesihdueyfuanudutureslyldifeutassnuudls)
nndudulivianmes 1ua. 1ndnned Weadludindu 150 ua. asaduldldifoudesluaudmiuivldideudes
(Nematode counting dishes) FsAuanudautaiutes 18 9o nsrndulvldifeudssiioglunsaztesmelindesqanssmia
wesle wntudnauammuimeddaluasazanslild 1000 1v/am. 9ngns Sulsduaded 1+ Sumilvduads
7l 272 x Vansihiideansndsdl 1 x Usinesifidernsadedi 2

Tunmsnageutiananfivmnzausionislés Arthrobotrys auauldifeudessinuy tdundmineny 4 #Uanvid
WigduTrlunsensmadurigunans 10 s ldansurusesldldidouros anuidudu 10004100 11/ua. $1uau 1 ua.
aslusdnuszanas 2 wu. fisanlauduuszanm 1 oy, Tadulsanvessuium 2 nduilamssduiuasuvuasslsldifiou
Woy visanlaudutseanm 1-2 su. udanauiu Tunsndsfivgnldldifestosas funssmindunm 1 fu ndwindusmi
fuar 1 ass thysdufielagliiogns 15-15-15 S1uau 1-2 Wesiosusiodani Tasdnnssuislunisneaesuuy CRDE 8
n33u3s 4 ax 5 91 $10¢ 1 n3zane wiaznszaregniie 1 fu léun

5533571 151 A, oligospora + M. incognita Wiy

3533371 2 31 A. javanica + M. incognita wieuiu

593337 3 91 A. oligospora \Juvian 15 Ju mude M. incognita

3533371 4 31 A javanica \Juan 15 Yu snudhe M. incognita

3533391 5 M. incognita Wuaan 10 Su mude A. oligospora

35333371 6 M. incognita Wuaan 10 Fu mude A. javanica

n35uAsH 7 M. incognita 8&14LfE7 (Positive control)

591357 8 hﬂ,?{'ﬁzﬁﬁ Arthrobotrys wag M. incognita (negative control)

SoszAnsammessrionismuaulsasnUtlunsandsndgnauarldifeudessnualuudi 45 Ju Tneiaminy
gevesddy (Ta1) A1WE1TIN (B4) LarATaTumNTULIIvRINSAAUNTiTIN ($1uuus) ihdeyailduniinseiaiiy
WUsUSU (analysis of variance) waziU3ouiisudniadesne DMRT

TummaseudTuaiimngaudenslis Arthrobotrys muauldifeuressinuy Wdulevessuium 2, 4 uas 8
n$u ganaseuIUFsITUNM IRt AT zausensldTTina 1 it sunas danssaSlunisveaeauuy CRD 1 8
N335 9 ag 5 $1 918 1 nsvand wiaznszaneUgniiy 1 s laun

3533891 1 51 A. oligospora Usunas 2 n3u uvian 15 Su anudie M. incognita

NTIUAN 2 571 A. javanica Usinad 2 n3u Juaan 15 Tu mueie M. incognita



KHON KAEN AGRICULTURE JOURNAL 49 (5): 1234-1248 (2021)./doi:10.14456/kaj.2021.110. 1239

3533371 3 31 A. oligospora Uswas 4 n3u 1uvian 15 Su ausie M. incognita

3533371 4 31 A javanica Usinas 4 n¥u WHunan 15 Su audae M. incognita

3533371 5 51 A. oligospora U3uas 8 n3u 1uvian 15 Su anusie M. incognita

3533371 6 31 A. javanica Usunas 8 n§u vHuaan 15 Fu mude M. incoenita

N35uIRA 7 M. incognita 8&19LAE7 (Positive control)

591357 8 hﬂﬁiﬂgﬁﬂ Arthrobotrys wag M. incognita (negative control)
UsgAvBamueasrenismunulsanduveaningnnsiniandsanndgniuasldideudossinualuudai 45 u

M529TUANNTULIIRINSAAUNTITIN (F1uiudy) thdeyailaunlinseianuuusuulazilisuiieuAadesiy DMRT

NaNISANYN
1. M31938991 Arthrobotrys UuansLaBadiavdiadng 1

s1o1ilnlunafignidssuuevng PDA, OMA way CMA WaUssidiunisiatuesslne fnvuadusigudnansnes
Taladunaruenms wuin s1visaesanewuganansnadquuamng OMA luras 3-7 Juusn Iéunnndn PDA waz CMA us
ndniuazAes 9 Wiyaudiu e sTisevian 10 fu mﬂﬁuﬂ’]mLﬁum@uéﬂmﬂﬂhﬁmaﬁimﬁmswﬁmnaaa i
Wisuidisuemaiisatefimnzandensiaiyvoadulon Arthrobotrys wui1 Anadevesduringudnansmendulovy
pwnsiasaTeraa 7 7 waw 10 Yu luunnsnatunaadd (p > 0.05) (Table 1) agslsfimudulovesstiaesansiuguy
81913 PDA fiAnuvkiuiinnItuueIms OMA uag CMA fienisdans JuiinuauazilSeuifisuanumnuiuiazadum

voadule Fadenldemis PDA dnsuidssstiteiduiige (stock culture) lunisnaasusall

Table 1 Radial growth of Arthrobotrys olicospora and A. javanica on three different culture media: potato

dextrose agar (PDA); oat meal agar (OMA); and CMA (corn meal agar)

Radial growth (cm)

A. oligospora A. javanica
Incubation (days) Incubation (days)
Culture
1 3 7 10 1 3 7 10

medium

0.0° 2.6° 8.3 9.0° 1.5° 4.3° 8.8° 9.5
PDA

+ 0.0 + 0.2 +0.4 + 0.0 +0.4 + 0.4 +0.4 +0.7

0.0° 3.4° 8.8° 9.5% 1.8° 5.1° 8.8° 9.5°
OMA

+ 0.0 +0.5 +0.4 + 0.7 + 0.6 + 0.6 +0.4 +0.7

0.0° 2.5¢ 8.2° 9.5% 1.2¢ 3.8° 8.8° 9.5°
CMA

+ 0.0 +0.2 +1.1 + 0.7 +0.4 +0.3 +0.4 +0.7

T Mean in the same column with different letters are significantly different (DMRT, p < 0.05)

2. avanduujinduess Arthrobotrys daldifiaunaesinUuluszauiesufjifinig
\ensiadeunalnnisnelsauazhangldifounasvessn Arthrobotrys Maaesaneiug Tun1snsiaaeuusniuiy

51 A. oligospora wag A. javanica MslininfiaAu wuan sidesansaasyunidule usnaiintiivesiuegesiniin
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wazlasyunsnasiunueyniAveshiu (Figure 1b, d) Bnnsdildifeuresdnuiunilatunefouasiiniudnvesduleseguy

Fuu Wesnidulevessiasnrimieiwazaimeduleniiansniamiles (adhesive nets) wenanildmsiaaaunuin

a

Uinafilldideulssendegvieindeuiiiiu mazaireinsiudnnnimien (adhesive trap) Mfudulonuuiiaduiunnn
Jun eldidoudesindeuiluvuiuiusasduiatudulfiasnaimienhldliausofungeanduleld Tunsadadu
Toaradsdunrinie) (adhesive knobs) iiteBnfavioasuhasnitudenseus niuavadaduloudluluilAdeu
Wostitegaduresvaitaziatiuladenfousivizsin 4 eganelu suvheiianildifeudssazgniesaaisanslunan 6-9

U (Figure 2)

A. oligospora

A. javanica

Figure 1 Growth of Arthrobotrys oligospora or A. javanica on the soil surface. An agar piece of A.
oligospora or A. javanica culture was dissected by cork borer (No. 3; 7.5 mm diameter) and used
as inoculum for transferring onto the soil mixed with RKN. A. oligospora (a) and A. javanica (c)

hyphae grew extensively on the soil surface (arrows) and infiltrated through soil particle (b, d).
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A. oligospora

A. javanica

1 Day 3 Days 6 Days 9 Days

Figure 2 Interactions between root knot nematodes and Arthrobotrys oligospora (a-d) and A. javanica
(e-h) observed under compound microscopy. It is noted that Arthrobotrys trapping structures
and infected nematodes being degraded are indicated by red and yellow arrows, respectively.

Bars, 100 pm.

NnUsEansamnsanduldiioudloguueimsuds 51 A. olicospora anunsaaiisieiusnnamieasnduldifieurossinua
warneliAnnIsmeInng A javanica Wiufl 3 wae 5 sgefituddmneadn Inefidnsnismevedldifeuressnuuly
Yufl 3 @p 25, 6 f warTuil 5 Ao 28, 9 FarNaRU (Table 2) 51975 Inlunsalasians A oligospora @u150@3519
TnseadefiawannuansUssiamiiesnduldifoudes Taun s1auniudn (adhesive net) 2sumiudnau (constricting ring)
Wazvdndu (adhesive loop) Wefimsintuvedldifeulossinly Tavadahstusnnrimieiuinailddoulsssinuy
dudafusiistudnuanesng sauisadasunmiion (adhesive knob) LiteBadlditourosliiumununndsiu fefige

31 Arthrobotrys Wignggumuiimiadnluasyduloneludildifoudessinuu (Figure 3)

Table 2 Mortality of the infective second-stage juveniles (J2) of root knot nematode infected with the two

Arthrobotrys strains Data shown are mean + S.E.M

Incubation (days) Mortality of root knot nematodes by mycosis (%)
A. oligospora A. javanica

0 0.0 + 0.0 0.0+ 0.0

1 0.0 £0.0 0.0 +0.0

3 25.4% + 6.0 6.5+ 38

5 28.4* + 8.9 9.0 £6.0

7 33.6 + 14.6 16.5 + 3.1

The asterisks indicate statistical significance between mean of the A. oligospora treatment and that of the A. javanica treatment (t-test,

P < 0.05)
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Figure 3 Various nematode- trapping structures of Arthrobotrys oligospora and A. Javanica. Abbreviations of the
structures are as following. Ak, adhesive knob, Al, adhesive loop; An, adhesive net; Cr, constricting ring;
Nr, non-constricting ring. Arthrobotrys hyphae were detected inside the nematodes (arrowhead). (Bar, 100

um)

3. asradeudnuarladifsuaslassadrevaudulonvuiiiaui i ursdoutunatsduluguuvuid suvuvoss
Arthrobotrys oligospora BCC 3847

lenmaaous Arthrobotrys TaaesaewusuuesAsade aswudilowialdfluaniizevnauysal widleth
yldsnuomnsiuiiiasentdos Mazgnnssduliaialefifiesniulnaanzesnsbadiongluannsfumiedionu
Fougs latlifgves A oligospora faeawaduazuiaaaegnuns lnelinulAsunazauuvay ndagadazagludiumia
Aeulumsiuumanznnnin (Figure 4a, ¢) wonanidsauisadanafiunisasna Chlamydospore &sfidnwaiznsanau s
Bouuagiiddy Jusluannedinandae ewine Arthrobotrys sssdnuuugan Wedinswumesuseaindldideuros
Tnlufun Masgnnszduliaiadulouuuiimadiosnduldfoudssdnd it Tnsadein fuiimsiinulddosndilu
91 Arthrobotrys maﬂ’uﬁjﬁu q Ao “Waffusnniamiley’ (adhesive loop) Tiiludnuazvewhnamudeusiusy 3-4 $u Tng
Junsdeuvensaduiundredouty (Figure 4b, d) Faztieiiuarununudulunisinduleasuessn A olisospora BCC

3847
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B 4 =5 \ 3 s ’, SEN S SN
. 4 BSOS }x’..‘ |1~’; V\. > C i,’;,'\_' { \\ T d
Sl X A

No root knot nematode Co-incubation with root knot nematode

Figure 4 Scanning electron and light microscopy of A. oligospora conidia (a, ¢; indicated by arrowheads)

and adhesive loop (b, d; marked with arrows). Bars, 5 and 10 um, respectively

4. \dulesn Arthrobotrys ﬁgntﬁuﬂ%mm’lumms potato dextrose broth

dmsun1sing Arthrobotrys Wldieauaulddeuassinuu nsfinwannemsdesieliladuleusinamn

Wesmasonsinlldusgleridadianudidny Suiutuiuniuvessiesinluysansasaeiugi 4 3u Ndedueismad

PDB Thwiiniduleanunnninguiusadudiuig 1 uay 2 Ju Nszeena 7 uag 10 1w e deyahmtniduleanvessn

v o
Y

Aasgvinaifiionssuiisuhuiuuiuauresnimigaudenaiuuinadulean wuin Sunuiuiuasiu 4 gy
Weesfisseziian 10 Tu wungaudensiiuUsinasdulefian (Table 3)

Table 3 Fresh mycelial weight of Arthrobotrys after incubation with different amount of inocula. Data shown are

mean + S.EM

Inoculum (number of agar Fresh mycelial weight per 50 ml PDB'

pieces) A. oligospora A. javanica
7 days 10 days 7 days 10 days
1 12402 1.6°+ 0.2 25°+03 25°+0.3
2 1.7° £ 0.1 1.9°+0.1 2.6°+0.2 3.0°+0.1
4 23"+ 0.1 2.7°+ 0.1 3.7°+0.2 4.1°+03

¥ Mean in the same column with different letters are significantly different (DMRT, p < 0.05)
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5. UszAnSn1muass Arthrobotrys aasaneugralsasnuuvaaninlulseiou

dlefinnsannisifiauufisinvesdn nssuisiilas A oligospora wag A. javanica fewduiian 15 Suanuise
muANMsAnUTisnlafnimanssuds Insdeszisuuuslusnnin wuin lunssisilds A oligospora wa A
javanica lufuroudunm 15 Fuamisaanniniinsnuuld 63-66% isuruyaildldifouresegadie aeslsfn Ll
nuANLUANA1eENsiitad N eadA (o < 0.05) Wisufunssuidflaswionduldifeudesuasnssuisilasvddldldifen
rossnuaduian 10 Ju (Table 4)

uenanisuninlunss3sillds A javanica Wunan 15 Jureldldideuressnusliaugeesiuningenind
windildldifounossnuniivsediaien (Table 4) agrdlsinnuilunssadsdu q duninfiamganiduninlunssuisild
IFoulsemnUuiiesedaientuiientu sniulunssuddild A oligospora wieusuldieudes Tuneada liwuai
wanenueg 1l Ted A sENINNTINTEAN 9 (p < 0.05) SWTUNMIATIVIAAIIULIITIN WUTT NNNTTUTTVIAINEIITINTDS

o o a

AunsnliuanaiueEgiltedAynsaa (p < 0.05) (Table 4)

Table 4 Efficacy of root knot nematode (RKN) biological control by Arthrobotrys oligospora (Ao) and A. javanica (Aj)
in greenhouse trials of chili peppers was determined by the occurrence of root galls and shoot and root

length at 45™ day after inoculation. Data shown are mean + S.E.M.

Number of galls  Shoot length Root length (cm)

Treatment
per plant’ (cm)’ '

Simultaneous inoculation of Ao & M. incognita 41.0* + 9.5 22.7° + 3.1 133% 142
15-day pre-application of Ao 30.0°° + 17.0 29.5° + 4.5 11.0° + 1.0
15-day pre-application of Aj 333 + 6.4 33.7°° + 3.2 127"+ 21
10-day post-application of Ao 96.0° + 1.5 30.7°° + 6.0 18.0° £ 7.0
10-day post-application of Aj 58.0°° + 16.0 31.0°° + 35 120" + 4.4
M. incognita only 89.0° £ 63.0 22.7°+9.2 1270 + 4.2
Un-inoculated control® 0.0° + 0.0 37.7° £ 11.0 17.3° + 1.5

T Mean in the same column with different letters are significantly different (DMRT, p < 0.05)

¥ Un-inoculated control, no additions of Arthrobotrys and M. Incognita

TunmsvageusileymuUSunandules Arthrobotrys iwinzau WefinrsanmsinUaiisnvemndnlunssudsilds A
oligospora uar A. javanica Usa 2, 4 uag 8 nusienszans neuldldifeuressinvuduian 15 Yu funssudsild
TdoudessinUuiiissegaiion wuin nssuisilds A olicospora Usuney 2-8 nsuausaann1sinsInUuldgsan e
anasludie 93-94% igununsidldiiounesetnaien (Figure 5, Table 5) n15ld51 A. javanica dswanon1sanasued
Suausnvuuiedty Insanasly 63-74% segralsinnu Usunadulelutag 2-8 nfurensyans laddwaisninuuanenag

N o

agiiivddglunsavauldfeulsesinuslunin
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15-day pre-application

of A. oligospora

; RKN only Un-inoculated

Figure 5 Formation of some root galls and eggs mass (red arrows) on chili peppers pre-applied with
Arthrobotrys oligospora (a) and A. javanica (c) compared with the severely—infested root in
the treatment with root knot nematodes only (b) and healthy roots in an un-inoculated

control (d)

Table 5 Occurrence of root galls in efficiency assays of root knot nematode (RKN) biological control by 15-day pre-

application with different amount of A. oligospora and A. javanica hyphae

Treatments Number of root galls per plant
A. oligospora, 2 ¢ 44+ 21

A. oligospora, 4 g 38°+19

A. oligospora, 8 ¢ 4.0°+ 3.1

A. javanica, 2 g 22.2° + 11.7

A. javanica, 4 g 24.0° + 7.8

A. javanica, 8 g 16.8™ + 7.8

M. incognita only 64.4° + 54.4

Un-inoculated control* 0.0+ 0.0

T Mean in the same column with different letters are significantly different (DMRT, p < 0.05)

¥ Un-inoculated control, no additions of Arthrobotrys and M. incognita

6. M350ATINVBIT Arthrobotrys MegasEeRuIuAY

NaNSANYIANULTINUD931 Arthrobotrys Tufunuin 51 A. oligospora ¥4 2 Wag 8 n3u @nsaddinsenlunule

a o

1NN A. javanica egaditsdAgluiud 0, 15 war 30 Jundinisaneidoasiu (Table 6) lnawinaeie 2 nfuaslufu
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WuUTuIad91 A. oligospora 71 201, 479 way 700 CFUs sionsu luvasiieafunuysunms A. javanica‘?i 16, 215 wag 320
FONSUVDIAU MINAINU [WULREIAUNITANYIY A. oligospora 8 nJu vdnaedolund 0, 15 war 30 Ju NUUSHNaweI
ﬁﬂﬂmﬁaagjﬁ 540, 648 waz 1395 CFUs sonsu @1us1 A. javanica WuLiies 44, 604 way 92 CFUs nansu wenANLINUI
51 A. oligospora uay A. javanica Siwnlthndindsinadufiunniuanfusudusar fmuinidlednenisageud 30 Yu 51
Heepeiiaos o Wintu dUsunae CFUs innndrfusudu sndiulus A javanica 9 8 nfumuidivsinasanaseinu

Susulaglifinnuunnaneada wansliliiuing A. oligospora wag A. javanica awnsasiuuIunauaziasyasaglunule

Aluteszezamile WA A javanica dunwuUSinaesninuavidenaninlasaniianin A oligospora

Table 6 Viability of the two Arthrobotrys strains in the soil

Amount of fungal Number of Arthrobotrys (CFUs per gram of soil)’

inoculum per pot Day 0 Day 15 Day 30

(gram) AO AJ AO AJ AO AJ
210.0° 16° 479° 215° 700° 320"

’ +42.4 +85 + 1.4 +7.1 + 169.7 +141.4
5407 44" 648 604° 1395° 92.5°

° +127.3 +19.8 +17.0 +19.8 + 1395 + 53.0

" Mean in the same 2 columns with different letters are significantly different (p > 0.05; DMRT)

dsluazanune

Nan13AN¥IAMUFURUSITEnsyrInaldinaurleasinUuiag sl Arthrobotrys Buduinsuayldifeunasiininudy
Uftindsotu Tnsldidoudoaduleasifisnmzianzasuessn Arthrobotrys eaosaneiug Tasiawizs1 A. oligospora BCC
3847 \flednwinegldindesganssmi wulassauiimuiiosnduldifoursssnuuiinainvas dun $1eumiudn (adhesive
net) 2WIIUANTU (constricting ring) kaz19ANIU (adhesive loop) Iﬂiaa%ﬁamdwﬁam%ﬁaﬁﬁwé’amﬂﬁé’uiﬁﬁlﬁﬁauslaa
danedeeguinalndifes deldideudesfiatudnidulomant 11 A oligospora BCC 3847 axaddlassadafisninde
n1milen (adhesive knob) LiteBafaduilAideules ittty uardumilndnduinainahadulaiounad
IUmEﬂuLLazLﬁzyaguimEﬂua"ﬂﬁqsuaa"l,ﬁlﬁauslaa'«mﬂﬂv’uﬁaa 1 anduveanal Wi deadeuedeiesing 4 n1elu iianiseey
anpvesetzneludii udnduiunadulonzqesnin Yrsnamsnelsauazshaisess Arthrobotrys Waesany
wugliaan 69 Ju Fsfimnuaenadesiunisfnwidnuaeedugiuinevessldifioulos nematophagous fungi 484
Nordbring-Hertz et al. (1995) Fswunnuunninsvaslassadisfiauvido infection structures tanyaeULULTUBE fUa

Wugveesn wu dlemvienfarsvdes gunrundes nwn wagadmsaiafivdhangldideudles (Liu et al,,

q

A cdv &

2009) vi3ousiussnanaifisdfuussalTdiuAenafisuuuvredlassarsfivawiiuansnafuld wu Tunduues Arthtobotrys
wulassadafiay 2 SULUU Ao $1aunfudn (adhesive net) uazawmnusinduiiasnsaversvunaiievainldifoudosls
(constricting ring) Tuvuzdi Pochonia chlamydosporia @111508319 appressoria Wodvhangldideurles (Nordbring-
Hertz et al., 2006) Tus1e1uves Zopf (1888) 551 31 A. oligospora airdlassarsiiawiiidulassaraninedniu
lésourlos udunmeariunisada wigdulowazaos o dogaieiznigluddi vawnldifeuloene duloazunmes

99N2INYIN @319 conidiophores way conidia M3BALNIEREKUUKINTBIlATIEIAnTUA UM Ao uNoaTINUL WUILAA
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NNSIVNUTTNILaARU (lectin) mamua:é’ﬁuﬁL?;JumﬁulmmmLLaza&juuﬁuﬁwaqlﬁLﬁauNaa (Hays and Watson,
2019) wonaniilus A. oligospora Siannsaadrdasairsiivavsensenuaniaiiiellnensdaglidosdisvaraeanis
a$raduledufanunsadnduldiieudesld@ae (Dackman and Nordbring-Hertz, 1992) usnanniflumsdnwiadel Smu
Fnvaelassadaimed unnasaniidsisaunountdi Ao Ma9indu (adhesive loop) Tt3esdeufunaiens iefinw
Tnssadafiasnnsldndosganssemivuudonsin shliiuturesiadeunumuiatusgeiudon wiasdurosasans
ahudumilendinieBafntuilfdeulesfosiiBaseredu shlvanusoBainzinldd 1dfoudosilontarumgnainyas
fusnlatioras wazdvhaneldioulesldfunndau tuorvasiliistinardudnuassuanziiuess A olisospora
BCC 3847 doyanudnimsianzasossn Arthrobotrys iadesaneitusiaranunduufinstvsusufisdslsd awnsn
11191 Arthrobotrys aesaneiusiiuszgndldmuauldideulessnuuluninyienudsinasughiadu q Aszaudom
lésourlos laegnaliusyansnnsialy

Tumsnsnindszansnmmsnuauldifeudos Weths Arthrobotrys aesialuldmunyldifeuleslunin
Tnsnsihslulgnanereuldldifoudos 15 fu nafildannismaaest 3 ads wutwisannsialsesnualdalunsn el
nstesaduiuteutu vilfelFordnaenuasaigaseuuiuilududeu WenulAfourossnuvdeinisszun
vasldiiourlon sfvzadadulelassadrawuuiivay (trapping structures) sing 9 Juan Wedndunazdnnsiuldifeudos
snvufidudnsivvosinasygiomeils ddumejofluwasgn innsnsenanamsaitasssesmmaaiiulames
é]’uﬁ%ﬁaaﬂuﬂimﬁm (susceptible period) Taviiadeaninuindonfidesonisiiansszuinvesldiioudss s ny (au
avutulufufige) wasld Arthrobotrys deufinsiinmsssunaluraanmtu 1 fzansamunuuazannisninlsnsnla
161

Lﬁl@LU%EJUL‘ﬁ‘r’J‘Uﬂ’J”IJJ?I’]ﬂJ’I‘qumiﬂ’JUﬂquﬂ’]iLﬁ@IiﬂiﬂﬂUm%@\‘l'ﬁ A. oligospora BCC 3847 uag A. javanica BCC
7879 wu11 A. oligospora BCC 3847 @runsnannisiialsnsinduladuszd@nsninuinnin A javanica BCC 7879 ualil
uanANAURE NI TydAYN1sadAin Faidu nsldsn A oligospora BCC 3847 vaessdeinsauiuerduniamenis
Samsldidostossnuulietnefivszansamls uenaind iesnnmadsafiefiuusnandilesdaimugannuayldiam
nslisslesinnaviaosind Sinsfesismananfimngaududuiofiuiinadulelildlunaduauasdiun
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