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Abstract

Introduction: The soil-borne root-knot nematode (Meloidogyne javanica) causes heavy

losses in tomato plants every year. Their management by chemical nematicides is
difficult, expensive, and may also kill soil beneficial microorganisms, so other safer
methods should be used to replace them. Purpureocillium lilacinum is an important
biological control agent against root-knot and cyst nematodes. This study was carried out
to determine the appropriate substrate and carrier of this fungus and its effect on these
nematodes in tomatoes. Material and Methods: P. lilacinum was propagated in vitro on
seeds of millet, corn, alfalfa, and clover substrates and their spore production was
assessed 10, 20, and 30 days after inoculation. The survival of the fungal spores was then
examined in talc, kaolin, and corn cob powder as carriers for 12 months. The effect of the
fungus in the mentioned carriers against Meloidogyne javanica on tomato was
investigated in the greenhouse by means of a completely randomized design experiment.
Results: The highest number of spores in one gram of substrate was produced on millet
seed on day 30. The highest number of survived spores was detected in the corncob
powder carrier at all 12 months of the experiment. The fungus on corn cob powder was
able to control M. javanica to 95% was similar to the nematicide Flopyram. This
formulation also had a superior effect in establishing the fungus in the rhizosphere and
on roots, suppressing the growth parameters of nematode and increasing plant growth.
Conclusion: The fungus reproduced well on millet seeds and could last longer if
formulated on corn cobs powder. Therefore, corn cobs powder can be a suitable base to
produce an effective powdered product against M. javanica.
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Table 1. The numbers of spores produced by Purpureocillium lilacinum on one gram of
four substrates at three different incubation periods*.

Mean number of spore (x10°) per gram of substrate *

Substrate

10 day 20 day 30 day
Milletseed A 90.8 c A 1002 b A 1104 a
Maizeseed B 706 ¢ B 808 b B 906 a
Alfalfaseed C 39.6 ¢ C 502 b C 604 a
Cloverseed C 40 ¢ C 50 b C 602 a

Ol slayleg 5 cilisee (sls s ;o 2,1 oo adgr Sl s (5 bl S| o5t ,a )0 Sglisie 55 Sled >
Gl SLSle o glel BT s jo 50 Sglie SzsS sled 5 (So5es ieg)S) Gialesl £, 5l m

i3 o Gl 1) (B (si009,8) Gilies Jloj slaoily (b S iy S 65
*The different uppercase letters in each column indicate statistical differences between spores
produced on different substrates at similar time spans from the beginning of the experiment

(vertical grouping) and different lowercase letters in each row indicate differences between spores
produced during different times on the same substrate (horizontal grouping).

56



e s Sl S84 5 59, Meloidogyne javanica , .1 3G 5 Purpureocillium lilacinum !, acg Job> 5 s
Plant Pathology Science Vol.10(2), 2021

mTalc @Kaolin ®Maize cobs powder
180 -

160 -
140 -
120 -
100 -
80 -
60 -
40 -
0 1 2 3 4 7 8 9 10 11 12

sole Job o Jol> aw 3l 6,8 G o Purpureocillium lilacinum Sl ¢ Fwle N S
coo g a2 3 VO sloo jo aliss

Figure 1. Spore's survival of Purpureocillium lilacinum in three carriers during different
months at 25 °C in one gram carrier.

Active spores (x 106)

5 6
Months

Aalo 05390 0,90 b, calizee Jul> aw o Purpureocillium lilacinum Sl g Susle .Y Jga

Table 2. Viability of Purpureocillium lilacinum in three different carriers during a period
of 12 months.

Mean number of spore per gram carrier (x10°) ?

Carrier 02 1 > 3 1 5
Talc 1724 A 150.2C 1414C 1328 C 125.8 C 121.8C
Kaolin 172 A 1546B 147.2B 140.8 B 134.2B 128.4 B
Maize Cobs 1795 A 1616A 1502A  1468A 141A  137.4A
powder
Mean number of spore per gram carrier (x10°) *
6 7 8 9 10 11 12

Talc 1128C 1026C 948C 87C 79 C 70 C 60.8C
Kaolin 121 B 1164B 108.2B 98 B 894B 844B 786B
Maize cobs

1356 A 131 A 1228A 116.2A 104 A 104 A 99.2 A
powder

Slite m b g lel S5 51 wls (Sglite (oS3l (lod > d(iulesl E9,0 51 m ole) (gt 2 50 45 ol les )
sl GialosT g9, slal o ole 5l jghate ¥ .aiius
1.Treatment in each column ( themonth after the start time of theexperiment) who do not

share any common letter are statistically different. 2. Month 0 refers to the beginning of the
experiment.
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Discussion Eoy
Oliee @B g9 & wims (Fupie Sladelin )3 025 Sz (Fumy ASWLeS S 5 Sy Suidge
00S Sgdme 3lge 51 (S 0Ll Kiw 1 0dgs s Sl g ol egul adg Sl ¢ FaiiS 0041
SedsShorn @ Jo5 oml ConS Jdo il 130 ogs Sl (e slo S ailed o )8

Gl (S84 5 slayluls o Meloidogyne javanica wles gaus, b el )b duslin ¥ Jgax
305l b oo 009l 51 ey aen VY Calisee Jul> a9, Purpureocillium lilacinum g 8

Table 3. Comparison the Meloidogyne javanica growth parameters in tomato pots
containing Purpureocillium lilacinum on three different carrier 13 weeks after inoculation
with nematode*.

Knot  Knot Egg/ J2/ . Control
Treatments Number Index (gRoot) (gSoil) TPV efficacy
Talc 1122B 6.1B 30948B 616B 36.7B 40.1C
Kaolin 696C 41C 19498C 363C 193C 685B

Maize cobs powder 116D 12D 2718D 56D 28D B A

Negative check 151.8 A 85A 42214A 866A 615A -
(Nematod alone)
Positive check

Fluopyram

RUVEIV. U9lﬁ...a N L ‘_g)l.o—‘ ).la; )1 ..\3)10 ‘5>5Lo.~o GMJiJ 6"945)-" aS g_:;.'.L"")L"-.fJ (o5 ‘SLQQ?.:.M) Ok
*In each column, the treatments that do not share any common letter are statistically different.

116D 12D 2448D 6D 29D 95.3A
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#Meloidogyne javanica b ;o o041

Table 4. Comparison the tomato growth indices, nematode’s egg infection percent and
establishment ability of Purpureocillium lilacinum in one gram of soil and roots of tomato
plants in pots 13 weeks after inoculation with Meloidogyne javanica*.

CFU

Root Shoot . . Infected CFU
Treatments Weight (g) Weight (q) Fruit Weight(g) Egg (%) (g Fi?ot) (g Soil) ™
Talc 17B 30.6C 178C 31.2C 3.3C 474 C
Kaolin 96C 37.8B 111.8B 62.4B 85B 73.6B
Maize cobs 5y 54.8 A 291.6 A 92A 139A 1026A
powder
Negative
check
(Nematode 26 A 20D 0oC - - -
alone)
Positive
check 44D 55.4 A 292 A - - -
Fluopyram

slawiss aliwe Syl w2 b Solel Sl 5l asyl Sl oSl By > a5 olo e (sog0e slaygiw jo

Dgd opo VP s b Ay, 3 S g9, 7,8 IS saims LSis slaasly
*In each column, the treatments that do not share any common letter are statistically different.
**The number of fungal colony-forming units (CFU) in the soil and on roots should be multiplied
by 108.

3 84S oLS b, alisee slael> 4o Purpureocillium lilacinum ¢, 56 .y S
3y Py Jel> o 7,8 A M. javanica wles g5 ale 5l s jg, £ xS Ll b

ks 4 wles e wals -D I Job> 3 2,6-C Jgils Jul> 0 7,6 -B
Figure 2. Effect of Purpureocillium lilacinum in different carriers on growth of tomato

plant under greenhouse conditions, 60 days after inoculation with nematode. A- Fungus
in Maize cobs powder, B- Fungus in Kaolin, C- Fungus in Talc, D- Negative check.
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e acluwl Lulys ol jo (6ylaul sae 5 S 50 solaiwl 5l ar g 5,00,Ll oy90 Job 4o Lyl
slp JI sl sl s asle (goanie sl yias 51 925G (Moosavi and Askary 2015) <ol
GG 55 o sladils asile oo s .ol oo soliiw] Sjglam 0arsS S Jelge oguil adgs
9 BB 6N Dlald Sl 5 w8 juise e wiile (65,5l Cluls 5 o)) DY gaze
Ol 2 559 ails (Gloo (nl )0 &5 adl oo bty atws (pl jlaosST 9 (a2 (JS50 aile
Verma et al. 2004, Gulsar) el oais P. lilacinum z,5 138 ool 3 ioliél el 42g JB
Glp by plo 4 Cad g pcmlin s o)) alo s sl i 4o (Banu et al. 2006
Sogd balyd g glaudas lase woliiwl 890 yiws g55 aSLul 5l og P lilacinum z,6 _I;5ls
5 555 5 Jalye ol e S )8 o sk b @B Sla sl 5 LS g5 ola
B WP (AN AR Pt SE P PNV RSP O W CH i < PR €
Schisler et al. 1991, ) axtes ooyl (oS hSis 5 polen Sla 5l o ails o SIS glias
aS Wb oo dd 5 (g diile (ke Slge (g9l oy, wils 8,k ;I (Hadapad and Zebits 2006
oS 3l by ple (S5 bl a5 Gl ly See o)l 3l 2B LSl W, 5o
039y @ S Camd S o0 ool (Jolos (gla bl el sl Sl 5l g (6550 ae (lse
U1, Sle adg Wl oo (CINratio 10:1) 09 cawlin &jgo 40 a5 ol g0 sl 9258 51 SO
Me oo s el CI N Cs g (05 )l5e (Gulsar Banu et al. 2006) aas yiol58l ol Y-
ails ale oM (gl s 0,105 o b 2f5 olewm 5 2Tl ales 5 LSl cuiS 5 3 Shes
Ng) 4o b (kS Dlidodd )0 5 i yed ;3 985 4 o 5 s Oyl e (1 Al 5 5T 5
Sahayaraj) silesss 3. Paecilomyces fumosoroseus (Wise) Brown and Smith z 6 135
.(and Namasivayam 2008, Gulsar Banu et al. 2006

S 3 2 Sla s o gz g JB QU5 G5 5 SIB & cod &3 Db Gz Al p Jal>
plw iG55 BNk yo Jols ] SLS w2 Ko Slellas jo.c bl ol 05jlgn o
Gl aslin CIN G 5 0,8 Sl B 51 b sz 5088 ol 008 SLST by g 155 S
,L—s Pochonia chlamydospores (Goddard) Zare & W. Gams z,6 Sl 5, Ewle jo a5
G g 009 o o 40 ol (Suliwly xSl wdl> uioren ((Luambano et al. 2019) og 135 56
g 0ol CSPSy jlows bl bolous dagyge¥se B 5l 5l )3 bl plgie 4 62515 4 pln
Luambano et al. ) wle oo 55 gl> ] (Demixing) bolsws , olic yoslox 5l oloj y9,0 4
P Ul oad cow a0 4 Cwd g il o Jels cpl Slly8 ol en 4y b F5g 0! (2019
OseY g8 4 55 Jol cnl 3l Olg 9995 10,55 n s poglhae ol 5l el ol L anslis
2,5 oolatwl (5,09

Mg war gleaty; T Gl 5 Ojles Jal5 Gl 5 wles jpam 4 2351y s LS Ygess
JSzs obvosd b ol aiy, 59, M. javanica wile b (Sogll 5l 0 5o &b 5l oS
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Pl ()39 Bl flion ady) (69) Wlad Cumexr 4z 2 095 0 ddy; 5y Il el & 09 s
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olS 4 05y dedo 4z ;o e e Ol (g 9 Job) w8, el Sjge ) 355 Sl g 09 s
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