05—8¥ VAL Jlu/ V) o)led/ 0Y Wom / ALE slacs les

» (Pleurotus ostreatus) ji» T8 Foan S 9 Olugn o ds Sa,lssb 5

-:;e(MeIoidogynejavaﬂica) &;A;f““:".’.‘) JJ'L«J'

Inhibitory effects of licorice residue and spent mushroom compost of
oyster mushromm (Pleurotus ostreatus) on root-knot nematode,
Meloidogyne javanica
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Table 1: Comparison mean of shoot growth parameters of infected tomato by Meloidogyne javanica, treated with
different ratios of licorice residue and spent mushroom compost of oyster mushroom (Pleurotus ostreatus) in

greenhouse conditions.

Treatments Amount  Inoculation Shoot
Length Fresh weight (g) Dry weight (g)
(cm)

Sterilized compost 20g Inoculated 13.00 + 0.46HI 1.33 £ 0.09EG 0.23 £ 0.05FG
40g 17.63 £ 0.94EG 2.30+ 0.11BE 0.50 £ 0.07EG
60g 17.88 + 0.43DF 2.88 + 0.16BC 0.60 + 0.16EF

Unsterilized compost 20g 24.00 + 0.41B 520+ 0.23A 1.20 £ 0.14CD
40g 24.50 £ 0.87B 5.63+£041A 1.58 £ 0.05BC
60g 30.00 + 1.47A 5.83 £0.32A 1.60 = 0.09B

Licorice residue 20g 11.88 +0.431 0.66 £ 0.02G 0.14 £ 0.02G
40g 12.00 £ 0.711 0.83 £ 0.03G 0.17 £ 0.03G
60g 13.00 £ 0.41HI 1.01 + 0.05FG 1.50 + 0.04BC

Unamended 15.00 + 1.83EI 1.79 + 0.08CG 0.38 + 0.06FG

Sterilized compost 20g Uninoculated 14.88 £ 0.52E1 1.46 £ 0.05DG 0.28 £ 0.02FG
40g 16.00 + 0.41EI 1.55+0.05DG 0.30 + 0.05FG
60g 16.75 + 0.48EH 2.80+ 0.18BC 0.88 + 0.09DE

Unsterilized compost 20g 22.00+0.41BD 2.57+0.03BD 0.51 £ 0.03EG
40g 22.63 £ 0.85BC 3.37+0.23B 0.59 + 0.03EF
60g 25.50 + 0.65B 6.05 + 0.06A 3.38+0.13A

Licorice residue 20g 13.50 + 0.29GI 0.72 £0.05G 0.14+0.02G
40g 13.75 £ 0.48FI 0.77 £ 0.06G 0.16 £ 0.02G
60g 18.50 + 1.55CE 2.11 + 0.19CF 0.31+0.01FG

Unamended 24.50 + 0.68B 5.26 £ 0.65A 1.04 £0.10D

*Values presented are means followed by SE (presented as bold figures), n=4
**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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Table 2: Comparison mean of root growth parameters of infected tomato by Meloidogyne javanica, treated with
different of licorice residue and spent mushroom compost of oyster mushroom, Pleurotus ostreatus in greenhouse

conditions.

Soil treatments Amount Inoculation

Root related factors

Root length Fresh weight of root ~ Dry weight of root
(cm) (2 (2
Sterilized compost 20g Inoculated 19.50 £ 0.65G-1 1.27 £ 0.09FG 0.05+0.01G
40g 21.00£0.71G-1 1.82 £ 0.20FG 0.17+0.02 FG
60g 30.38 £ 0.55B-D 2.02 +0.11EF 0.17 + 0.03FG
Unsterilized compost ~ 20g 27.50+ 1.19C-E 3.52+£0.34CD 0.28 £ 0.05D-F
40g 29.88 £1.74B-D 4.59+0.30B 0.41+0.02CD
60g 32.63 +0.75B 5.72£0.18A 0.46 + 0.02BC
Licorice residue 20g 20.75 + 0.85G-I 1.41 £ 0.02FG 0.12+0.03FG
40g 2325+ 1.11E-H 1.70 £ 0.23FG 0.14 + 0.02FG
60g 29.00 £ 0.58B-D 1.74 + 0.09FG 1.02+0.10A
Unamended 16.50 + 1.551 1.73 £ 0.24FG 0.13+0.01FG
Sterilized compost 20g Uninoculated 18.75 + 1.03HI 1.03 £0.03G 0.13+0.01FG
40g 21.63 + 0.80GH 1.39+ 0.18FG 0.20 + 0.01E-G
60g 24.00 + 0.41E-H 1.64 + 0.10FG 0.21 + 0.03E-G
Unsterilized compost 20g 31.25+0.95B-D 2.89+ 0.13DE 0.29 £ 0.02D-F
40g 33.50 + 0.65B 3.53+0.26CD 0.35+0.02C-E
60g 38.75 + 0.63A 4.60 + 0.18B 0.61+0.02B
Licorice residue 20g 22.25+ 0.85F-H 1.41 £ 0.06FG 0.18 £ 0.02FG
40g 26.88 £ 1.33D-F 1.48 + 0.06FG 0.18 £ 0.01FG
60g 32.25+£0.75BC 2.05 + 0.09EF 0.21 +0.01E-G
Unamended 31.63 + 0.69B-D 3.93+£0.32BC 0.45+0.05BC

*Values presented are means followed by SE (presented as bold figures), n=4

**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level
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Table 3: Comparison mean of nematode-related factors of infected tomato by Meloidogyne javanica, treated with
different ratios of licorice residue and spent mushroom compost of oyster mushroom, Pleurotus ostreatus in

greenhouse condition.

Soil amendment Amount

Nematode factors

No. of gall/ root No. of egg mass/ root No. of egg/ root J2s/ soil RF
Sterilized 20g 31.50 + 2.87B 16.50 + 1.44B 837.50 £42.70B 280.25+19.58C 0.76 = 0.02B
compost 40g 20.50 £ 0.65C 11.50 £ 0.65C 305.00+£36.17C 28.50+548E 0.23+0.02D
60g 1.25 + 0.48EF 0.75+0.25E 92.50+3.23DE 23.75+4.75E 0.08+0.01E
Unsterilized 20g 14.00 + 0.82D 5.75+0.25D 383.00 £48.27C 104.50 £ 12.26D 0.33 £0.04C
compost 40g 5.50+0.29E 1.75 + 0.48DE 50.75 + 7.67E 38.00+7.76E 0.06 + 0.01EF
60g 3.50 + 0.87EF 1.50 £ 0.29E 26.25+2.39E 33.25+9.10E  0.04 + 0.01EF
Licorice residue 20g 33.25+1.38B 14.75 £ 0.63BC 362.50£11.09C 361.00£20.52B 0.36£0.01C
40g 5.00 + 0.82EF 2.75+ 0.48DE 175.00 £ 6.45D 118.75+14.25D 0.32+0.01C
60g 0.25 + 0.25EF 0.00 + 0.00E 0.00+0.00E  104.50 + 12.26D 0.08 £ 0.01E
Unamended 106.50 + 2.90A 80.75 + 2.93A 1052.50 + 43.08 A 479.75 £ 23.75A 1.08 + 0.03A

*Values presented are means followed by SE (presented as bold figures), n =4
**Means followed by dissimilar letters in a column are significantly different from each other at 5% probability level

M oS aty; Bl ot s 5 (S e S
P aSsb ol i el s S ., javanica
2 sllas Olopp el e pf 4w )lAis Manisha 3
sl SEalS 5 el e 55 556 (Sl o S S
Ol et B SU L g el aglie L
4SS b S amd Ol ‘v.(fa:\;-)f Shs, sla el
ﬂ(._wot_;ﬂvw\s;)b semgesle pl s SLS S
Nedaeenia & ) (gb—omo o Lo ol ol ks
S = Ol s oS e I (Mohammadi 2011
S 5 (55lew ole (Rhizoctonia solani zob L)
CJ‘)_:‘ d‘j—:gf“ g_ﬁ.‘fL" g:,..w‘ o-’u:.w) QLJ‘ 44 ;c:f u}’\p
(sl Glacn S8 Jeld Olacn e 0 fse 2150
osle U‘iJ‘J("'@A NG| Lﬁd)}b)ﬁ‘ 9 LAQ‘}Q[% ‘Lkiﬁ'yjjﬁ

j_:‘A_S&L..w\ &.ﬂj‘“ﬁg ..X:.w‘ ‘dl'l.“g_ﬁ.j:‘; ol.:fjé Jj?jﬂ

o)

Shadsl ez 0350 oS s 0 8 il (555,05
sl G G b Sl albdS gles il 5 U b S
055U Grmmen 5 4l (IS )3 05 sl 5 o aS o
o= J=B Rl s dald sles s Kles lead 5
e SIS0l b les o (bl Mt S il
ol mlS ol bl s e 3050 sbled
SRS Sl s polad o me S Corpo Lo Lo
& 5 =8 O 5 el SHale el 4 o Ll
Wles L lad e gla ol o 53 A Ol o
e 23 o3 5 055 03 JIS sl s RalS o
S8 5 0 O e S8 Dl e S e
eSS a2 0 S8 Cad b Guos 00 el U5 e
i 5l p S ¥ slaslad Ly sl a8 s sl St
bl O 0l 05t G gaS 5 Ol
s Sl B 2 2 s 5 a5
Abdollahi & ) el edld o3ls OLES a S 4, Kilas

=5 J=lie S OLLsl ) o .(Ramezani 2012



Oy ot A S,0550 il 5 ke

Sl os o Ll el Sl Ll esle 55 s sl o
o 5l sl s 4 OT 3 )8 5l sl =l
OLLSen 5 liss Slallas oy slial Uy g 5550
So b olil .l Sesls (Dehghani et al. 2004)
@b O eslinad L1 Ol el A8 6y SIS oo
o3 Ol s g8l b ol b s » YU P, sajor-caju
B 3 OS5 Osd las 5 a5 (SUS
Les 0Ll lasl s i o 2L Gl 3l Olugp et
Ol s S 18 e ss e S5 S sdee Bl
S35 2 B eiS 053 G Sl ey 48 2510 255 O
OS5 e ghilods lS 5 & Ol e s
AU 0l S gl et ls oS KL sl s
Oladlae 53 555 e slgl | en & LIS
0)53 S 45 Olain o B 5l e DS 5 i
s s pe el 0315 s OF S 0 B 7B

.J;)‘Jé

Sl 5 S
23 bl 4 ol b dasdlae GUST 51 0SS
SShrt o5 s SIS e giaS 03,8 Lzt
o iils gme 5 o lacsles 1S o Sls,06
5 AT SUIl 03,51 gl 5 s 4 7 by
odw SIS S S BT 5las e Slaul glalbS
L Soodd Culg ckndls edge 1 aaliolly o) slin &S
o e Ol i cBs Sl il (’JN 355 5 pled o0
Sl sy 02 Sds Do LS alS e ey dle
555 Oy ST (s sed Ddsles s ol glaasl

'V'-i)b J‘J" b

NaSSiri-) C,A_w‘ c.l.:_w) QLS\ O v.:s‘): L)'»’“ d;sdujﬁj
.(Asl & Husseinzadeh 2007

Wﬁ&”)f 290 LSLQ‘)L*'::}"”[} wlﬁ)‘ BL)
Heydari&Pourjam)r,.g-U_;jcgj,l_:;- sl )
S P sk s o asl AS, P. ostreatus s P. sajor-caju
)J))Y%chgbtﬁji:scﬁjbéb\mtﬁols
o=l ls d\?rﬁ sl Jals ool u- B, S
L;LA)L%J)JJJYWLSJ.\&)\ML}&}JS%JS
VO )‘d)ﬁ@b)kﬁ@.bﬁf‘.bl&;bé.’mﬂ&)&iu
):éd\Q@jQ.Jﬁzﬁo:LtJuG)wa.épf
Llas LSLQ})Y LS))J”C)G SR o}:'.'«.kg fpl;- QL:,.LLA)I
w@bja.g :@\rwmduwg A edaline
Sharma 1994) 55,5 » 4.6 Ll ale gb Ly
.(Heydari et al. 2006

&L—@Wﬁbbw—\ﬂ‘ R J‘jﬁﬁ‘b@b)b
N‘)Jw‘jﬁf'}h)‘j_ﬁb@ju:ﬁwgcﬂbc-ub
“:'—“‘“)':“Sfer' )‘ e:LiL»“)L«)..::)J;‘ U‘i/’:"’s&")f
DL Jﬁ‘wr_.m“ :'“ Al edalie L;JJ_J G)G ol d‘jj'f.w
W Lﬁdéj‘}.‘ﬂ)‘&.:fﬁ)‘ fﬁ?. )‘ oslaul 6[.&)\,«:5
Seslial Jlas bs oa b bl Sls e SNt 5
M\JJJBMGJL_;o.L;; ij”_anwxa.sr;f'
— 1 = e e P. ostreatus i G)L_B oS
w‘cMw‘)xLuij)éuﬂbb“‘)b

4_“.95)4“‘ wu.d‘)b ‘@t.zjé 4}}; J.ru b)‘j")‘(_;:'.

.JJ;& odalie G)LB ol iji.w CMAJ?QSJ OL:’Q‘?.J:"’"

oY



05—8¥ VAL Jlu/ V) o)led/ 0Y Wom / ALE slacs les

GL:.o

Abdollahi, M. and Ramezani, H. 2012. Effect of Glycyrrhiza glabra L. root pulp on management of Meloidogyne
Jjavanica in some tomato cultivars. 2nd Int. Conf. on Agrochemicals Protecting Crops, Health and Natural
Environment — Role of Chemistry for Sustainable Agriculture. February 15-18, New Delhi, India. P220

Barron, G.L. 1977. The Nematode-Destroying Fungi. Canadian Biological Publications. Guelph, Ontario.

Barron, G.L. and Thorn, R.G. 1987. Destruction of nematodes by species of Pleurotus. Can. J. Bot., 65: 774-778.

Caveness, F.E., and Jensen, H.J. 1955. Modification of the centrifugal-flotation technique for the isolation and
concentration of nematodes and their eggs from soil and plant tissue. Proc. Helminthol. Soc. Wash., 22:87-89.

Ching, S. and Wang, K.H. 2014. Mushroom compost to battle against nematode pests on vegetable crops.
Hanai'Ai Newsletter. August 2014. 7 pp.

Ciancio, A. and Mukerji, K.G. 2008. Integrated Management and Biocontrol of Vegetable and Grain Crops
Nematodes. Springer Pub. 356 pp.

Dehghani, M.R., Zamiri, M.J., Roghani, E. and Banihashemi, Z. 2004. Effect of Pleurotus sajor-cajou treatment
on digestibility of Glycyrrhiza glabra L. pulp. J. Sci. and Technol. Agric. and Nat. Resour. Isf. Univ. Tech.,
8(3): 135-143.

Dropkin, V.H., Marting, C. and Johnsorv, W. 1958. Effect of osmotic concentration on hatching of some plant
parasitic nematodes. Nematologica, 3: 115-126.

Hassan, M.A., Chindo, P.S., Marley, P.S. and Alegbejo, M.D. 2010. Management of root knot nematodes
(Meloidogyne spp.) on tomato (Lycopersicon esculentum) using organic wastes in Zaria, Nigeria. Pl. Prot.
Sci., 46: 34-39.

Heydari, R., Pourjam, E. and Mohammadi Goltapeh, E. 2006. Antagonistic Effect of Some Species of Pleurotus
on the Root-knot Nematode, Meloidogyne javanica in vitro. Plant Pathol. J., 5(2): 173-177.

Heydari, R. and Pourjam, E. 2013. Efficiency of two species of Pleurotus in biological control of the root knot
nematode, Meloidogyne javanica. Biol. Cont. Pests Plant Dis., 2.

Hosseininejad, S.A. and Khan, M.W. 2000. Interactions of Root-Knot nematode Meloidogyne javanica (Racel)
and wilt fungus, Fusarium oxysporium f.sp. ciceri on chickpea varieties. Pests and Plant Diseases of Iran,
68(1-2): 1-12.

Jepson, S.B. 1987. Identification of root-knot nematodes (Meloidogyne species). Wallingford, UK, CAB
International.

Kang, B.T., Sipkens, L., Wilson, G.F. and Nangju, D. 1981. Leucaena [Leucaena leucocephala (Lal) de Wit]
prunings as nitrogen sources for maize (Zea mays L.). Fert. Res., 2: 279-287.

Kearn, J., Ludlow, E., Dillon, J., O'Connor, V. and Holden-Dye, L. 2014. Fluensulfone is a nematicide with a
mode of action distinct from anticholinesterases and macrocyclic lactones. Pestic. Biochem. Physiol., 109:
44-57.

Khan, A., Saifullah, Igbal, M. and Hussain, S. 2014. Organic control of phytonematodes with Pleurotus species.
Pak. J. Nematol., 32(2): 155-161.

Kwok, O.C.H., Plattner, R., Weislender, D. and Wicklow, D.T. 1992. A nematicidal toxin from Pleurotus
ostreatus NR RL 3526. J. Chem. Ecol., 18: 127-136.

Larsen, M. and Nansen, P. 1991. Ability of the fungus Pleurotus pulmonariusto immobilise preparasitic
nematode larvae. Res. Vet. Sci., 51(3): 246-249.

Nassiri-Asl, M and Husseinzadeh, H. 2007. Review of antiviral effects of Glycyrrhiza glabra. J. Med. Herb.,
6(22): 1-12.

Nedaeenia, S. and Mohammadi, S. 2011. Evaluating Glycyrrhiza glabra extract on Rhizoctonia solani, Rice
Sheath Blight Disease. Proc. 1% National Conf. of New Topics in Agric. Azad University, Saveh Branch,
Saveh, Iran. p.176 (In Farsi with English Summary).

Nico A.L, Jimenez-Diaz R.M. and Castilla, P. 2004. Control of root knot nematodes by composed agroindustrial
wastes in potting mixtures. Crop Prot., 23: 581-587.

Palizi, P., Goltapeh, M., Pourjam, E. and Safaie, N. 2009. Potential of oyster mushrooms for the biocontrol of
sugar beet nematode (Heterodera schachtii). J. Plant Protec. Res., 49 (1): 27-33.

Sasser, J.N. and Tylor, A.L. 1978. Biology, identification and control of root knot nematode (Meloidogyne spp.).

oy



Oy ot A S,0550 il 5 ke

Department of Plant Pathology, North Carolina States University, United States Agency for International
Development.

Sharma, V.P. 1994. Potential of Pleurotus sajor-caju for biocontrol of Aphelenchoides composticola in Agaricus
bisporus cultivation. Mushroom Res., 3: 15-20.

Sikora, R.A. and Fernandez, E. 2005. Nematode parasites of vegetables. In: M. Luc M, Sikora RA and J. Bridge
(eds.). Plant parasitic nematodes in subtropical and tropical agriculture. CAB International, Wallingford, UK.

Thorn, R.G. and Barron, G.L. 1984. Carnivorous mushrooms. Science, 224: 76-78.

Tzen, S.S. and Liou, J.Y. 1993. Nematophagous resupinate basidiomycetous fungi. Phytopathology, 83: 1015-
1020.

oY



