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ABSTRACT

Root knot disease caused by Meloidogyne incognita is an important
disease of Solanaceous crops, especially potato and chilli. This disease is still
having ineffective control method as well as nematicide. Therefore, the
biological control becomes an interesting alternative method. The objective of
this study is to apply the luminescent mushroom (Neonothopanus nambi)
spawn to control root-knot nematode in potato. The study was carried out
during October 2016 — September 2018. The N. nambi spawn of rate 10 20 30
and 40 g/plant test on potato in greenhouse. The experiment comprised 7
treatments, 5 replications and using randomized complete block design (RCB).

Forty-five days after planting, the result showed that treatment using N. nambi



spawn 40 g¢/plant infested in the soil before planting, expressed an efficient
control. To confirm the result of small plot experiment, field experiment with
root-knot nematode spreading in Agricultural Experiment Station at Phop Phra,
Agricultural Research and Development Center, Tak province. The experiment
comprised 7 treatments, 4 replications and using randomized complete block
design (RCB). Ninety days after planting, the potato tubers were harvested from
the 2 middle rows of each plot and evaluated on percentage of disease
incidence, percent of wart tubers and tuber weight. The result revealed that all
treatments using N. nambi spawn infested in the soil before planting, expressed
an efficient control and reduced disease incidence. In particular, application of N.
nambi spawn 45 g/plant gave rise to low disease incidence of 0.2% and wart
percentage of 0.54%. The treatment with the N. nambi spawn 40 ¢/plant was
also effective to control the disease (1% disease incidence and 1.08% wart
percentage). Both treatments were highly significantly different to no use of N.
nambi (control treatment) showing disease 67% incidence and 28.63% wart
percentage. For tuber yield evaluation, the highest tuber yield (16 kg/plot) was
obtained by application of the N. nambi spawn with the rate 45 ¢/plant but not
significantly different (P<0.01) to the rate of 40 g/plat (tuber yield 15.53 kg/plot).
Whereas no use of the mushroom derived tuber yield only 6.7 kg/plot. For apply
the luminescent mushroom to control root-knot disease of potato in another
field experiment with root-knot nematode spreading in Agricultural Experiment
Station at Phop Phra. The result showed that treatment of N. nambi spawn
infestation 40 g/plant before planting and mixing N. nambi spawn with Fertilizer
at 0.22 : 50 Kg/rai expressed an efficient control, reduced wart percentage,
disease incidence and reduced number of juvenile of M. incognita (J2). This
study demonstrates on the efficiency of N. nambi spawn for control root-knot
nematodes on potatoes.

Keywords: spawn, percent culls, Neonothopanus nambi, root knot nematode
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wagvaelgniunse (Fig. 8 - 10) 31ndegneiu 10 Inreulaseos wudmﬂﬂssﬁ%mﬁﬁ@
Soauas ANadssIulIy J2 a1n1nssuasiuseulilaldiinisaatas (Table 2) 1d9a7nLAY
a o Y & Y X g oa X g & . v g 1 v
HANARTUNTY Funarudulovedtoinisosuastiuuutiaey (Fig. 11) waasliuindule
Lﬁmﬁaau,aﬂé’aﬁ%ﬁmagﬂuﬁuLLazé’aa%mes aurisin A F9dINanoNSANUTEVINTVDI J2 A9t
v X & o« % g XA =~ a a a a0 v
nsididemaseaduUuuuveinoue Uidesdiuseansamaniinisldans secondary
metabolite Tugukuu culture filtrate AgN1SUITITUETILIL 5 UIW 1HBRINANT aurisin A
g LARDUIT I UESY mmmagjsuaﬂmi?jahjumwimiﬁﬁmﬂ%’tﬁaLﬁm%am,l,aﬂiugﬂl,wwaa
P & A o & 2 a Y & a1 o A a Y] \
foudidey FelidesidudunieTnguazilunegerdeiienisiasayveuduledely wazause
nAnuazasvansoangdlinasaial slin1swsew inoculum vaudiawinluiagzlides
Teamns kagonndasiusIeuves Barron (2003) ANUTINSHLBUNIEING W Udee
Q’Jl 1 v a dy a 6 Ya dy Y A v
Wu wdrenseiuianssuvenseUjindliiundusazanunsanivauldinounosls
Wesnnlullolifivsinalulnsiautles Wes3suassans secondary metabolite iadndu
Tamaudastiadunraslulnsiaunauny
3. nadeuIsnsldinsewmasmunuldifeulsssinUuluaninuda
NNMFURTIINUIILINUTETINS IdReuNsawslsAT NS IAUR UL AT UGN
Tun3a Ineduiuiiegneiuy 10 9aRauladgos nuANWANAI9UEIT LI J2 Aoudgniiuels
IngfAnadevesUsuiadiuiy J2 gandmangn enviulunssudSseuiiou aannisiiv

ToyadnILIINANVBILAaTLUAImMAAEY T1UIU 30 Ausiowlatgay WelinT uIuEIRBY
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Wesiudye Wesiwudnisidiinans dminimiduliwuindeie waziulSandnaie wuid
msldfeueineuaseaiunaunautan 8 40 nsududu lufinuunnaneiuniain
[ dy @ A v+ d’lj [ ' ! ' ! [y 1 AN v o W
funsHauwemiaseuarivdesesity §ns 0.22 : 50 nnsels uruand1aiueeelideddsy
gomeadanunladlaldiveinSowwas (Table 3 wag Fig. 12 - 14)
8. ajunan1maaasuazdalauaLue
a a < A 1 Y A

INMIMAaeUUTEANTA MV LA aIkasdan1sAIUAN AR oulae s InULly
anmuUanibildzusuunazisnistdideminsewaddunisaivaulsnsnuuveiunisly
an1nuUas lnensnandeminsasuaiuleseaiiu 8nsn 0.22 : 50 nnsels lseneulgn Fadl
UssdvnmAdieuwiiuisldweiinsesuasseadungunoutan 8031 40 niusedu luwd
nsinlUldUsslerddesailedisauazain wazdelunisufuon nsldiateuassesiuy
wauneulgn Juneursutidsiaiuaseenn wszdomituleseiuneuidddeiinges
funquiiassiu ddSnaudoinEomamiouiulesesiiu awnsavinldie azan waz
Uszndanan Wesddinasewadudnsuusinauadudesesiuuailsenoulgnliag
nauidedl Wudeyaiugiuaunsailuldmunulsasnuuluiunss ieudUgmilsasn
Ualdegnailiuszdnsnim Smnudasade wazdsznda Wiesnguuuunahll6duwisnsd
18 N¥RINIaNIsaiseus wasvinesld Yreandununisnds Snagrudeminiiouadly

% =g 2 A a v 1% = 44 a a

sUkUUARUALARY d1usaiuNgamgiiviedlauiuda 12 sy lnsasuszdnsainlunis
munauldifoudessniulaliunnsrsainieueiindowasiiiafuduiou uonaini &9
Uaonsderoglduazduilandniie msizanseangndilaanminseuas daszauannudu
iy puszuunsTuunUssiavkaznsineainasniifdussuudeniuilan (GHS) eglu

IS

catecory 71 5 e luifimnufuie wazfiaudaensdeas fid LD50 7 5,000 mg/ke body

Y

weight

10. n1suwauIeTUTgUsEIev : nanuillAmewnslusigaunanulIdelsyantues

Y v W

dinIdeiamInisoninuIity warusseslunuUTEyIrIn1sUe It ENUneY

9. AvauAnl (f13) : vavauAn Wt anivieaesiivaiununse audidouas

[

TuINsinenIeIn Aswusiindeya INigUALUAImMAREY LAaYYRYRUAN A.AT. I52ANG

o

nAATIOU v lsATiy AMBNYATANERS UNTINENdevauULAY NN TatuayuLas

e

U
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10. 1BNE1591999

NIUALATUNTINYAT. 2541, NI9UGNLUESY. TUWATIN 1 N Tseiuviyuyy
annsalnIsinens wisUszwmalne.
03 wnaw. 2551, msldinaluladnisuaniudFiaesanuudsyureunsymsns ennany

Wse FININNA. FNUNNUNBATIIAINAIN NTUAWFTUNITAERS.

¢
Y aaay L3

seAnA ANARSSM. 2560. 1RA5USAL (Neonothopanus nambi) Uazn15lauseley.

D

159NUAASIUIUNING VOULLAU. 96 T

g3dns 13919, 2550. dayaatdvidanalolndludlsluluueadioueveuinoua
UazaaYITITONGNENNTIN M IMIRsaldiFaurpe M (Meloidogyne
incognita Chitwood) IN1anNusUs Qe IneneansumUadia arvilsaie
W TUNAINeId UNIINEIFEUBULNU.

A3dns 12079, 2554, WaveuTIsEENgNIINLIAIEMAY (Neonothopanus nambi
Speg.) galaifounlogsinuu (Meloidogyne incognita Chitwood) upsFIiil
FIguantmne InentinusUsyausvnutngn avivlsaneine)

YUNeINENaY UR1INYIAYVDULNY.

¢ ¢
a v aaav L3

a3oms ho1n yundu gaudnd yaunsa dednaufn wasdsednd dnARsse. 2557,
Ussansnmaessoudaiaseus Neonothopanus nambi Speg. sialaifou
’ogg1ntu (Meloidogyne incognita Chitwood) [Un3n.1NTaNTIvINITNEAS.
Uit 32 (2): 154-163.
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11. AARNUIN
Table 1 The severity of root-knot nematodes (Meloidogyne incognita; Mi) of potato after

inoculation with 3,000 eggs at 45 days

Root galling Numbers of egg masses
Treatment
(%) (Mi) at 1 ¢/ root weight
N. nambi spawn at 10 g/plant 60.00 ¢ 197.40 ¢
N. nambi spawn at 20 g¢/plant 43.80 ¢ 167.40 b
N. nambi spawn at 30 g¢/plant 19.00 b 45.40 a
N. nambi spawn at 40 g¢/plant 13.00 ab 26.00 a
Cadusafos 0.25 g/plant 13.00 ab 20.80 a
Mi 3,000 eggs only 84.00 d 203.20 c
Untreated control 0.00 a 0.00 a
F-test xx
C.V.(%) 36.62

YMeans followed by the same letter are not significant different (P>0.01, DMRT)



Table 2 Applications of bioactive compound from luminescent mushroom (Neonothopanus nambi) on infection of Atlantic potato 90 days after

treatment in Agricultural Experiment Station at Phop Phra, Agricultural Research and Development Center., Tak province.

Initial root-knot Final root-knot
Percent Percent Tuber weight
Treatment nematodes population nematodes
culls infection (kg)
(P) population (Ps)
N. nambi spawn at 30 g 120 47.00 b 2.71 bc 3.07 bc 11.40 bc
N. nambi spawn at 35 ¢ 180 54.75 ab 1.69 bc 2.73 bc 11.85b
N. nambi spawn at 40 g 170 32.25 ab 1.08 ¢ 1.00 ¢ 1553 a
N. nambi spawn at 45 ¢ 184 25.50 a 0.54 c 0.20 c 16.00 a
Culture filtrate at 50% for 5 min 185 45.50 ab 4.48 b 8.47 b 9.93 bc
Culture filtrate at 100% for 5 min 150 31.25b 476 b 740 b 9.68 ¢
Untreated control 115 193.00 ¢ 28.63 a 67.33 a 6.70d
CV.(%) 27.00 24.59 32.95 25.36 10.68

YMeans followed by the same letter are not significant different (P>0.01, DMRT)



Table 3 Effect of mycelium from spawn of Neonothopanus nambi to control root-knot disease of potato 90 days after treatment in Agricultural

Experiment Station at Phop Phra, Agricultural Research and Development Center., Tak province.

Initial root-knot Final root-knot Tuber
Percent Percent Tuber weight
Treatment nematodes population nematodes Number/
culls infection (kg)
Py population (Py) plant
N. nambi spawn at 40 g 81.75 31.00 b 0.58 a 1.95a 4.54 3 23.76 a
Mixing N. nambi spawn with
86.25 26.40 b 0.80 a 219 a 4.44 a 2281 a
Fertilizer at 0.22 : 50 Kg/rai
Untreated control 77.00 94.80 a 29.25 Db 40.98 b 267 b 10.14 b
F-test ns *% *% *% *% *%
C.V.(%) 20.98 43.56 24.33 25.36 14.27 8.42

YMeans followed by the same letter are not significant different (P>0.01, DMRT)



Saksirirat et al. (2003)

Aurisin A

Figure 2 A chemical structure of bioactive compound aurisin A obtained from

Neonothopanus nambi isolates PW2

Figure 3 Spawn of Neonothopanus nambi isolates PW2



Figure 6 (A) Agricultural Experiment Station at Phop Phra, that had a history of

Meloidogyne incognita damage.; (B) Root-knot nematode symptoms on weed

roots



Figure 7 Root knot symptom of potato treated with mycelium from spawn of
Neonothopanus nambi were evaluated at 45 days after staining of acid fuchsin.
A: N. nambi spawn at 10 g
B: N. nambi spawn at 20 g
C: N. nambi spawn at 30 g
D: N. nambi spawn at 40 g
E: Cadusafos at 0.25 ¢
F: Meloidogyne incognita only

G: Untreated

Figure 8 Root knot nematode on potato tubers
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Figure 9 Potato tubers harvested at 90 days from the 2 middle rows of each plot and

evaluated on percentage of disease incidence.
A: N. nambi spawn before planting 30 g/plant
B: N. nambi spawn before planting 35 ¢/plant
C: N. nambi spawn before planting 40 g/plant
D: N. nambi spawn before planting 45 g¢/plant
E: Potato tubers treated with culture filtrate 50% for 5 min
F: Potato tubers treated with culture filtrate 100% for 5 min
G: Untreated



Figure 10 Effect of potato tubers were evaluated at 90 days after using spawn before

planting 45 g¢/plant

Figure 11 The mycelium from spawn of Neonothopanus nambi were evaluated at 90

days after treatment
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Figure 12 Potato tubers harvested at 90 days from the 2 middle rows (30 plant/plot) of

each plot and evaluated on percentage of disease incidence



Figure 13 Potato tubers no use of N. nambi spawn (control treatment) harvested at 90

days

Figure 14 Potato tubers harvested at 90 days



