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Abstract

The addition of organic fertilizers to soil not only changes its physical and chemical properties, but also affects the population
of microorganisms, including nematodes. In this study, the migration of second-stage juveniles of the root-knot nematode
Meloidogyne incognita was investigated in soil columns treated with chicken manure for 18 weeks, under continuous saturation
flow at 24 and 72 hours. The results showed that 24 hours after injection of the nematodes into the control column, the nematodes
were moved in and against the direction of the water flow at short intervals from the injection site. In addition, 72 hours after
injection, the nematode population at the injection site was decreased and the nematodes were dispersed throughout the column
in and against the direction of water flow. In the soil column treated with chicken manure, the nematode population was found
higher 24 hours after injection against the flow direction, and the distribution of nematodes in the soil column in and against the
flow direction of water was more symmetrical 72 hours after injection. The addition of chicken manure to the soil caused a
change in nematode movement by altering the physical properties, especially increasing the hydraulic conductivity and porosity
of the soil.

Keywords: Nematode movement, organic fertilizer, plant-parasitic nematode

How to cite: Mohammadi, F., Kashi, L., Kolahchi, Z. & Safadoost, A. 2025. Effect of chicken manure application on movement
of second-stage juveniles of the root-knot nematode Meloidogyne incognita in soil columns under laboratory conditions. Iranian
J. of Nematology 1(1), 139-148.

Mohammadi et al. Effect of chicken manure application on movement ... 140



F)

a ol (RODINSON 1995) -y ,SuenST o «(Stolzy 1963
(e adl> «(Melakeberhan et al. 2004) (pH) s>
Castro et al. ) ladl> «E0 et al. 2008) S loaslo
Dies &) lsausaés 5 (1989; Hewlett et al. 1997
5,5 o 1,8 (Dusenbery 1989; Castro et al. 1991

o 5,¥ M.incognita e Sais, sl paloe al> e
FAY L OYES 00 o oY oo okl SIS 08 g0
Wilige ygSee NYIE L VIR T k8 g ey S
03,5 &S > S o )T 4 g, o) (Chitwood 1949)
wbal> Lls 5 (Sano & Nakasono 1997a, 1997b)
Otobe et ) o ls Sy S ddlie gojlail 5 2595 @ o]
Fyo Jalse 51 (Sl s )l ST ol izes @l 2004
Sl (J ol b el S o bawsles ol S yo0 0,500
135,08 0939 S O )b, g lasles &8 > 3,90 40 (oS
9Y &8> p ey g (Fe 395 Pl oy Ban L aalllas
2 SB slagsw o Moincognita e Sacs, g0 o
2,5 plowl oSty losl Lyl s

L9y g dlge

238 9 2l Oloogas

9ol 48550 5 6 el T b jho Bos 5 S aigs
& o shen 90 Sl 3l g S lg (6 y5laaz L o gy olStils
S oo S 5l e (0 995 diged ized D 0310 j9ue
S oslinl slabs, elul 5 dd 0ols jeas (5 o oo +/0 I
355 5 SB (Kb 5 olosd al Sliogas Kbl
S ol)s sauals «Pansu & Gautheyrou 2006) ¢ ,e
elanl Lylps o S Ss aue colas (Gee & Or 2002)
S s 3 (Klute & Dirksen 1986) Saile
& Se3ll 1S5 aw o (Danielson & Sutherland 1986)
RS
S a £0 095 (40,5 adlal

SE Gladigel b (Shg do)d dw Cund 4 (Eyo 355
Blad Sl B,k o sals S diges LS o ¢ gl
B el i 5905 o) (Vb Caand j3 45 (5,20 110
gl (2lsr Lulh 9 sl B9k 00 35 9 O

wﬁjja u)}lo) 9 LJ”?’M“L"J 4,0 Yo 6Loé g0 WOy 0l Ql?u‘
D (6,10a55 ,eLeSTl jo aan YA Cow 4y 2l

WAVEA [ IFF /1 oyleis [ ) ol [ o] owlioiiuiles

doddo

Ghlie glass o JI bl 05 3l lale o
Slr syl ol S plsie 4 Sasans 5 Sas
oLS 5L 0,90 2108 yolie (3905 ool 3 g S T oole Laa>
S a5 st Jel> il (Tejada et al. 2006)
ol yleass @ ,ad aliél (Pagliari & Laboski 2012)
@95 £ Gl (S A e Sl s pelS
Pulleman et ) ;.6 olsle o5 «Oehl et al. 2004)
5SS ) dege 5 S ialu 3 5l 6 o5l (@l 2006
JssS 5 5 e «(Nelson, et al. 2004) oS coodlw
sads 8,me (Abbasi et al. 2002) als Bl 5 o Lo

LS Ll «Slge oogS S8 5l JTsbliy 0,5 o
2 Srpe wmly slaghsy 5l S plpe 4 ML oo
Sal sl olie jolie wtws ool i3l
(Uygur & Karabatak 2009) <ol sos slgias

s e S Olyie a Il 5o (B0 05T
Sl o S35 5l qeslie BraneS 5 Syany (238 ol
St ole demts g oodle £y0 055 Cewl oul aslis
Ghls 5l olS wdss gl pe 2l Slge g5l S
V¥ 5 (P205) jind ao 0 YIFY (N (55 50 do o 4 390>
(Reddy & Reddi 1995) cwl (K20) gl aoyo

sl 20 5 JyS (655 G 5o I sl 55U
39S 5o SB lo S ilon gl Il 5 bz alS
51 (Halalat et al. 2017) coul oo asein o955 4 (Sm
Sl e &S aites bwle (S slo S Loy alox
WWgdoo Dgmie (o) 0)5 Ghgle (nFEse 5 (2SR
WSl aigS Ve dgu> » T, sbwile byl Gle o
SaSTy Lis pled [0 g 00 zuly o] 4565, a5 o ls oas
Ooles JS sy w5l i [(Karssen et al. 2013) osls
By, gbals 5l b pbls 4 bals
(Sasser & Freckman 1987) .| (Meloidogyne spp.)
Sl Jy aites i basls ke 0 biSwle 4> 3]
Czge Sy lze g olie DYgame p pgens cuilendly
Sleslaiul sly Fg33l59, slols 5 canl oas ba 1,55 iul38l
Sl (63,9laS g laailai boj)le jo sy jlaizme slo, S g5l
(Collange et al. 2011) coul oowl 599 ylg ool jn 5o

2l Glyize 5 Cush) Rl cos SB slawles S 2
S ks (Wallace 1968; Towson & Apt 1983) S
Gundy &) ST ole (Griffin & Jensen 1997)



Ol 9 guoso

Sl s 4 Il e S 4 STk slegste sl
9 ) Ml baz b ¥ S FY o)led (paily (Slo S5 Y
So gyt by 53 oS oolitul 5318 (5,55 askad S
S)lBn sl b slml bales &) slp SeeS e
<l o Olsie 4 (sl oses slapys 5l T by
YO el b (o050 lagygin 00,5 oolain] gl o
T 595 Al b T pelans alols g wind ol 51 o yze ko
S ozl o 425,815 48 el 14 S slagysio 4
Ll S g c0ad gledl (Soge (s, L Lapygiw (03,
Sk Sl ol ol aSsgbay wid 515 Baile el

oy Gl )3 g ek ) Ks Cew g 0ly gt

20,5 cS)STé‘*-?

Sy gy 5 y0 395 i VY

Wlei 90w 9y¥ CI (owyp e (2lib
S s ygiw o M. incognita » Fais
sr S SB B Gbggie ) bwles oS >
o ygiw opl o3l sl (Fujimoto et al. 2009) s 5 )1 3
VY Jsb g yiecsile YO A3l had b sl L slaalyd )
Pyate pyr dazgd b () JS8) ab eolanal pie ile
Slod S g (e o stle o5 VIT) wals S (6 ,alls
SE s oS Ja e p a8 VT (e 355 Lo
S Al 0 S VYT 9 VFY o5 @ bagsin (sl 5l 950
(Ero 095 Latan YA) ool Lo 5 vl S sladiges (s

3|s.\.a.|‘ 3o o..\:d.u:)a GA‘)T ul.‘}«ol.’l.bu}._u: J.'>‘.> ‘)l)SS dw yo

abaii B ol (350 A (o) S slagy g ;o Meloidogyne incognita s S, a5les 90 pw slag,V &8 > () s W) S0
Fujimoto etal. 3l wladl) (conl)) S om0 9,Y 6,5 .o (b, cga F ola; Sodé E da 2ls D oS g € 5led 3,5

(2009

Fig. 1. Experimental apparatus for assessing the movement of the second-stage juveniles of the root-knot nematode Meloidogyne
incognita in soil columns (left). A: water reservoir, B: injection point of nematode, C: the soil column, D: filter, E: drainage
flask, F: water flow direction. Injection of juveniles into the soil column (right) (adapted from Fujimoto et al. 2009).
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Table (1) Comparison of the mean percentage of moved second-stage juveniles of the root-knot nematode Meloidogyne
incognita 24 and 72 hours after injection of the nematode into columns of control and incubated soil with chicken manure for
18 weeks, under permanent saturation conditions (Duncan test, 5%)

Distance of injection point (cm)

-5 -4 -3 -2 1 +1 +2 +3 +4 +5 drainage
24 h after 5.30B 5.96B 5.46B 7.46AB | 11.63A | 14.30A  9.30A = 7.96AB = 8.30AB = 7.96AB 5.30B 11.13A
nematode
injection
72 h after 7.14AB = 7.47AB | 7.64AB 5.97B 5.47B 6.47B 13.14A | 1047A | 9.80AB = 7.30AB  12.14A 6.97B
nematode
injection

Treated soil with chicken manure

24 h after 9.68A 8.34B 8.51B 11.68A = 11.34A
nematode
injection
72 h after 11.23A | 1156A @ 11.73A 8.23B 4.89C
nematode
injection

8.68AB 7.68B 8.68AB 7.34B 7.51B 5.68BC 4.84C

3.89CD 3.23D 6.23B 7.89B 10.56A 10.23A 10.39A
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Fig 3. Comparison of the mean percentage of moved second-stage juveniles of the root-knot nematode Meloidogyne incognita
24 hours (A) and 72 hours (B) after injection of the nematode into columns of control and incubated soil with chicken manure

for 18 weeks, under permanent saturation conditions
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