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The effect of biological control of the root-knot nematode, Meloidogyne incognita, on cucumber and lettuce
was evaluated with green manure crop species in greenhouse. Nematicidal effect of sudan grass cultivation
in cucumber greenhouse was comparable to that of chemical treatment with fosthiazate GR, showing the
high activity of 88.6%. Sudan grass cultivation in lettuce greenhouse significantly reduced the number of M.
incognita in soil, showing 93.5% of nematiidal activity. In addition, since growth of sudan grass was superior to
other green manure crop species, it is considered that cultivation of sudan grass is proper to control M. incog-
nita in greenhouse.
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=2 arenaria), M. cruciani, 3--8-2] 2 X5(M. hapla), M. hlspanlca,
L?U}Tﬂ 3 (M. incognita), AHHFY 7} 2] 5 A1
javan/ca Zo] & A QI thKim 5, 2010).
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L7t EA, SoluA 20 it 932 A ok
SUjoll A AR eSS A LA A] 5 oF 54%7t 7‘°ﬂﬂ
of qlomn Y 2HE0] 15% o]/fo] B A Fof ol %
7445 11 9JtHCho %, 2000).
BesAE He A =2 WA ol vk
7 e of F7hol| A E-8-E AL QLA TH TRl A T3
Al o] &5k= o] HAAFAE o] &3 afeh2] WA o]t 38}
2 AR o] efof] HAEE AE, S Aok, AT 5 &
2t 578, A Al 7] 24, A=t ] A A, 1
Zh @, 718 E A A E AA, A, 7= B A
=2 A, A A2 A Sk o] theke W] ¢
A THKim, 2001; Kim¥} Choi, 2001; Kim¥} Lee, 2008; Park =,
1995). E3F Be| S A1 2] Lol raceo]| weh A3 &5l
ozt vkg-o] 4o]st7] ﬂi—roﬂ Z12H73 A0l W o= A A
o o83 &AM E Al E Eol= o 2kl T 4= YTHKim,
2001; Rhoades, 1976).
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AUOR Eof F Ml FHFY UES oA chopa
WEo] /bl A BEE T QAT H Lol FA] Bk )
A5E Aulsto] B 1S T BH O AT B 2
S A17)4) kT Eopell ERste] v Rl Jlo R Bof Bl

AN, A 5 BEFHES B 5 thR axtol dis &
7 lt}(Vaughani} Evanylo, 1998). 3t sH| A2 EQFO] &
22 54¢ §AUE, ESYT, T4 ol FdE] B
A WA 7= QS ghohar B 1G]t (Bronicke} Lai,
2005; Fred2} Harold, 2000).

Wb 2 Ao A o8 F2k7] Bk A7 Bolat ]
Am3 0l e IE S M. incognital] B 5 U HAENE
oFoti7] 9late] Solek 4z A Aol A AL S5t
5k o 5 FA7] ol SulabRe] Fiol et ASHEE A
Sho] R 02 o] 88 4= Qs H| RS Aot

Mz H A

20| xHuiX| LS AR, @o|AufR| oA =B]Z=o
tj&k M. incognita A A} ool 7] 9]51e] 20104 24
= B0k 4715 1) A4 ol Aol A 22t e
oh 52 AlA 2.o] AujR|of| A @o](Z2-2uTthrt7]) o] 4=2fo]
Zua 2 e g 2] 3o 6 28U HE] 40 HoF Hu|zHEol
S8k (Sorghum bicolor), 3|12 W] #], Y|v4-3HCrotalaria
juncea glo] 1etAE AJuialglch HH) 2R 991 m? G 5 kg
< A 9E35 o ol &S BEESH B2 el dnh ot
T T Ax=E Qs 7] Wolgo] "olA|= A& 1] 15}
i 23] o]} BT E Skt HH[AHESY 27 “*O} o]5-o]]

F71H o2 B85 WA Gt oA 2= AAASA
fosthlazate 5% GR2 AF8-5191.7, 1,000 m* & 6 kg2 A 4] 7Y
Aol A& it F- A 2= =9t e shH A Bl AT

r::ONﬂl

& W M. incognita®] B A= SH|[ A A FSAIE Tt
W AA57] 27402 4 5 33 m? 7S I TS
3 b A7 5 =9 100 g AF5to] 500 g Fakol &
AL ThA] o] ol A 100 g&f Bk 72w 7] 1 (Kaya®t
Stock, 1997)= ol-&3sto] =452 f5= F=31 A5
4o AT 2AHE 10 m? 17] 701 19hE0. 2 syhio
2 B U M. incognita®] U =5 AT
e CECDEER LRI RS [EXE
Th171)] S:3fo] Erbi 2Ee] 2H¢] Fo] 64 25U E 409
EF =HAES] ek, Fof 2jH| A, vinpdE, efol et
258 AVl SIT 612 2 60 m' 03 kg 23 mhet
& A Fr& Rk 58 ol Folonl, o) F el 4
9] Qo] Ajulj AT} 5 U th2ofA| = 22w A4l
Txﬂ fosthiazate 5% GRS 60 m* & 0.36 kg2 4] 7d %l of A
Faheieh. FH et B phelshuiAl vl 2Abstelc ok )
M. incognita®] Y= A= HP[AET AASAE 95 2 4
2 517] A3k 45 F2F T 60 m* EE0IA4 5T AHT THe
A & ESF 100 g& A Fske] 500 g& ko] =15 4L o
Al o]Zofl A 100 g9 EFS /N2 7| & ol-&sto] #els
50 f5-& FE0t] BAS54E AT AR 60 m?
170 o9& 1HEE 02 5HkE 0 2 E9F Y| M. incognita®] U=
CEN T

R 2L ofN

i oX

A HHEX] WHRSoE A®, A5 QiR oA SH|RHES
M. incognita WA A5 Lol 7] §5te] 2010 7| = &
QUT} -910) A4 AF2 A A of 4] 27k S5l oley. $219)

A A Aol A A (H S WS 9] ko] Byl =
Flel 29 o] 04 2500 200 ek el ke

2, sl oj 2| %], Ynpdsd, 2ho| LefE A ulshAth S| Ak
£330 1.7 kg A7 TET OhE 9 2 HEsln
& BRI 5 F 27] Wobs Bolal 5] gistel 5t
% 379 FoHL o2 28] o4} BTE ShAT. ol Fol = &

71807 B BEA stk thRopA| R el S
fosthiazate 5% GR2 330 m* I 1.98 kg2 4] 7L & o] A|-&5}
Atk FAj gl By HejstH A vBla 2AkeHglh B W M.
incognita®] Wi ZAl= H|AEI APASA| S Tk 2 g4
at7] Ak 20 F2F ¥ 33 m? oS Akl 535& A g o
= A & BEF 100 g& A FI5ke] 500 g F5ke] Zals AlaL
THA] o] Fofl Al 100 g9 EFS /g2 7] & o]-85tof #ie
50| £33 FEstol 4548 2ABTE 2AH: 10m?
17 92 1§HE 0 = 59HE 0 &2 EOF W M. incognita®] B =
2 2Abstoch

-910] ) o) S 2o shel A%
S 9 o] Eual mE F A $ofl 6

4 AR ol A A
e
2590 Fob ARl ek, slofelu] A, Ulubg, o
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o|LetAE Aufsteich iﬂ]ﬂ%ﬁ 165 m* & 0.85 kg2 24
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TRt ohE Sl o BEESHL & Feslen ofs el 109,209, 30¢, 4094 27 H A& S sto] 7155}
= A7) 810 A5 Al Al s dsklek sl = A7 ok 24212 x5 m 3 aht} 5054 571 GRof| A 15055 92
=] A4 %7 fosthiazate 5% GRS 165 m* 3 0.99 kg2 H A1 74 & AEislo] Zo|S 243tk AZS 12x5m LS 15 o
Aofl Al-g3FAth FA 2l &1 e s A vl 2ABFTE &2 57l A AA| 8| 2HE S e ekete] AAlSS S5k
EF W M. incognita®] U&= EA= SH|AHEI A SAIE Tt

Z 9 A2 517] A} 259 FAF 333 m? LS AB}aL 5HS X SAEA. M. incognita® Wt et Sof=| A, |
At o5 A & B 100 g& AFI8ke] 500 g= Fshe] =il vpES), gho] 1epA o] AEE ) WA aaS -510] Tukey's
E S|

430 ThA] 0] 50041 100 g9 E RS ARz /& ol 651 HSD test= X2 7t Fo14 Aol 8 A shoick. Eak vl
o BB 158 o] 4350 Baelslck 24 2] 24 AT Tukey's HSD testsz 421920 1

=10 m? 17 9 19HE 0 2 54k 0 & E9F W) M. incognita A 2jo)E HAAsF T
o A g stk
Aty o3
= 2 48 SN, olF $a7] 5O 0l i
% M. incognita®l] o3t WA & <=3l A o5 717k 20| XHEHX[OlA M. incognita WHED}t, FF20] AL o0]

ARl ] A1 AR e ol oA A AL S]] Setkoieb, ool S, e, of
wsl7] glate] Seiels, slojelw|A), vinbas, Boldaks o) LekAE 402 ERF AR I M. incognitas] MR E THE 4
e 2 RS sl SH o] AL EAE W 12147} 88.6%, 301 2] 2] 51.0%, U 57.6%, 2] 1

ﬂllﬂl = ofﬂ _|>4

Table 1. Nematicidal effect of green manure crop cultivation during a cultivation of cucumber in Gongju

Treatment Pre-density” — 40 _DAT
No. of Survival ljs’ % Survival rate” Control effect”

Sudan grass 163.6a" 36.2d 224d 88.6
Hairy vetch 105.8d 101.6b 96.1b 51.0
Crotalaria 136.2 bc 1126b 83.2b 57.6
Ryegrass 1150cd 774c 674c 65.6
Fosthiazate GR 150.2d 226d 15.0d 9224
Control 101.6d 1986a 196.0a -

*Pre-density of juveniles(ljs)/100 g soil.

YNumber of survival juveniles(ljs)/100 g soil.

*Survival rate of juveniles(ljs)/100 g soil.

“Control effect; (Survival ratio of M. incognita juveniles in control-Survival ratio of M. incognita juveniles in treatment)/Survival ration of M. incognita
juveniles in control x 100.

‘Means within a column followed by different letters are significantly different (Tukey’s HSD test P < 0.001).

Table 2. Nematicidal effect of green manure crop cultivation during a cultivation of cucumber in Suwon

Treatment Pre-density” — 45_DAT : =

No. of Survival ljs % Survival rate Control effect
Sudan grass 4734ab’ 85.6d 18.2d 85.5
Hairy vetch 506.8 a 352.8b 69.8 c 444
Crotalaria 438.6 abc 382.0b 87.1b 30.7
Ryegrass 395.2c¢ 2348 c 59.6 c 525
Fosthiazate GR 435.4 bc 356d 8.4d 933
Control 422.6 bc 5294 a 125.7 a -

*Pre-density of juveniles(ljs)/100 g soil.

"Number of survival juveniles(ljs)/100 g soil.

“Survival rate of juveniles(ljs)/100 g soil.

“Control effect; (Survival ratio of M. incognita juveniles in control-Survival ratio of M. incognita juveniles in treatment)/Survival ration of M. incognita
juveniles in controlx100.

‘Means within a column followed by different letters are significantly different (Tukey’s HSD test P < 0.001).
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2k 65.6%5 LER Ith(Table 1). 7L ol A - T1ef=
ZOFA| &2 0]-8-5 fosthiazate GR2] 92.4%2} -5-A}31 88.6%S L
R gk WA 37} Satlr). 429lo] 2 Qo S bakat
2 A 400 Aul Ao 4 SekLes, sojelu| %), vntg, o
o] AtAE 45U B2 AN & M. incognita®] U 7FAa &
Iz 12k T] 85.5%, 8| o 2] H| 2] 7} 44.4%, vl Rto]
30.7%, gto] 12kA 7} 52.5%E LFEFU Lt (Table 2).

= %)210] 20| AR K]0l A] M. incognitad] thEt 4e1
g} 0] WA A k= 7}7) 88.6%, 85.5% % =2 A WS el
ot} u A Ee shehul 22 tAs] QsiA AS HA7of
E‘*Oﬂ Yt = T3t 9 3R} 5 o] 2HE-8 stk (Park

=, 2008). =3} J:—.]:]]X\—EV] 2o AMESHA WAL Ea) 1

3% cheel vk 34500 0|88 4 aleke Holw, 3k
3 | Bo i AR Yas FFH= YL
T R7IERE STMATIE AR dHA ltHLee 5, 2008;
Shipley 5, 1992; Sung &, 2008). 3 1|22 M| 5 4
< PR oAS, s UYAAS WAl vt Tl

Mojtahedi 5(1993)2] o] &fstH rk1eks ol HH| =2
°]-&-5}3= W M. chitwoodi®] W5 7 AA|ITkAL 5HRAAL, U
ul2F3-S- Rotylenchulus reniformis 71 2] W82 # 3H5}5’— =
ol == 484171 B¢k B B o] A E o A2 HekE
oA gt B s tHWang 5, 2001). S-2jubetol A x &
T SHAE S o] &t A7t o] RO AL Q=T HHAER
SH9- A& T10h T Auj gt EoF Kok 5240t v|upgshe Al
S ol Al e Al S0 D=7t A ] Araxslgith(Yang &,
2011). & Aol M= HIvPgRF Eot ek Teko) A oF 1.5-2u)
A w2 RSS9 g A UE e ER o5
A § 270l = Sekiel A7} M. incognita Ao B &A1Y
Aoz Yz ElTh

IR Al 7] 7o) whet e S A Fofl iRt
7} depRict, ket A S 3709 o)A A usiAl HH 1
W7FEARAA H = L olre mdt Eas S dol
askal E7)Heh= ol 9ol ¥ @71 gl olthViaene 7,
1998). whebA] =H|2ha 2 e eti g o] 82 uf Aul 7|1tk

—

M8 o fof

Table 3. Nematicidal effect of green manure crop cultivation during a cultivation of lettuce in Yongin

Treatment Pre-density” . .y ZO.DAT x w

No. of Survival ljs % Survival rate Control effect
Sudan grass 681.8ab’ 230.2c¢ 324c 65.8
Hairy vetch 439.6 c 278.0 bc 63.8b 32.7
Crotalaria 619.2b 409.2b 69.0 ab 27.2
Ryegrass 537.0 bc 362.6 bc 67.7 ab 28.6
Fosthiazate GR 653.8b 79.2d 122c 87.1
Control 832.6a 786.4 a 94.8a -

*Pre-density of juveniles(ljs)/100 g soil.
"Number of survival juveniles(ljs)/100 g soil.
*Survival rate of juveniles(ljs)/100 g soil.

"“Control effect; (Survival ratio of M. incognita juveniles in control-Survival ratio of M. incognita juveniles in treatment)/Survival ration of M.

incognita juveniles in control x 100.

‘Means within a column followed by different letters are significantly different (Tukey’s HSD test P < 0.001).

Table 4. Nematicidal effect of green manure crop cultivation during a cultivation of lettuce in Suwon

Treatment Pre-density” — ZS‘DAT
No. of Survival ljs’ % Survival rate * Control effect”
Sudan grass 16.6a" 20c 129b 93.5
Hairy vetch 126a 48¢c 416b 79.1
Crotalaria 16.2a 386a 251.7a 0
Ryegrass 14.6a 84c 587b 70.5
Fosthiazate GR 150a 16¢c 94b 95.3
Control 94a 17.8b 1989a -

*Pre-density of juveniles(ljs)/100 g soil.
YNumber of survival juveniles(ljs)/100 g soil.
*Survival rate of juveniles(ljs)/100 g soil.

“Control effect; (Survival ratio of M. incognita juveniles in control-Survival ratio of M. incognita juveniles in treatment)/Survival ration of M. incog-

nita juveniles in control x 100.

‘Means within a column followed by different letters are significantly different (Tukey’s HSD test P < 0.001).
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U5 A7) shd e S-S Al A oA BR 2 ol
Qoo A9} o] 40-45Y A w7} A E Ao 7 gztect

A3 FEHX| M. incognita LR|St, 8219 AHLF A
HfjzJof| A S=hIrets, sfjof 2w %], YjupdsY, gfo] 1k E 20
=0t AufEt 5 M. incognita®] U= HAaa b= SekaefArt
65.8%, 3] 2] W] X] 7} 32.7%, UluFasko] 27.2%, gfo] 1ekar}
28.6%= et o] ek iefirt 7H et th(Table 3). 12y
ofj 2 9FA]| ¢ fosthiazate GRY] 87.1% Hr}= F-2] % 02 ulx|
"7 EAR = A & 5 AiTh o H Y S Ho SA4 st
A AT AR o A ek TLEks, S of 2] H) A, vivkdE,
gho] 21t AE 2550 Augt & M. incognita®] B ZrAE T}t
= LR} 93.5%, 8| o 2| 2] 7} 79.1%, H[nhEko] 0%,
gho] 1efA7F70.5% 5 et of et ie v 7h okt
(Table 4). g=tF 18} A 0] HbA)| &1k o % ¢FA) 0] fosthiazate GR
9] 95.3%%} 9] A Q1 Zfo] 7} glo] & A HE et lch 4
= AT 47) o)d& Alish= AHE = A7) 9 A7) Abol 7t
14-219 = T 72] 40 o4 Hrf w9 g2 A o] 54l
of whepA] 2 Al ol A ef o) oF 2025 7Fef ek TLekA A
H| 2% M. incognita®] EOF & Uk of ulg} 65.8-93.5%2] =
I Red Sk R4 B A

T ekl A Aui R o A M. incognita WAl 31 A
WA &7} of= 8kt Viaene -5-(1998) 2] Aol 4] /5= Al
v zjof apAdljof, @ JA|OHE, M ABtE, He], &9, ek e)
AE SHAE R ARSSIS o) ek Y kA o
B GRS o 5 AT sl o
Tt AP AE R A A ots ARt = o] &9
olgt= 24 E 7HA AL lcH(Davis, 1991). & 0] 7h==-3f] =H
A QFSF 40} p-3| EFA|Hl 2 Y | sto] =7 A SHA| B =]
Aljbgkpavt A s Ahgsto] Y5 AS5S Soles o=
Azt E]o] vk 3 F3} =8 AE (g, Al o) 9
SR} S H| A (- AE 0L, HTEA) S B YRS
Swote=tl o] FHoldd], Eokehd 9 A Ao Aol vy
5 Aulist= A5 et &Y AlH7EE 8 §IAL AH] =34
T 50%E AAE 4= Qlrkar Harw o] QIthLlim 5, 2012).
Hhd 0 2 A JAlF= A5 A= glon, of S48l

koo

Table 5. Growth of green manure crop cultivation in Suwon

Yol e 2 ve) 371 Som A BHe Fol
A& MK 9l AolthLee 5, 2006). 0|2l F
ol §7188 TS
o Zo g

A 3k E7F 50

2 off ox Y

=H| 2 e sdeks, soj A, Yink, 2ol
ko) g2 A3t et s 3 $-10, 20,30, 40Y
A ZAo] 20.4 cm, 93.8 cm, 108.2 cm, 154.2 cm &2 T}= 1] 2k
= B Aol mi Fok At B vk 5 404 A4 2] A
o 2R 27} 304 kgo 2 A sfoj2]H|A] 5.0 kg, HlmHE
3} 7.8kg, Bto] 2k 4.8 kg K}k o] kT

ol= AL F37] FF A T} 22T} shi) )
A2o) AFH Aol GO} o B ulo] A5 Fupa)
Euch SEIAE Seetsg AR Fo] o Bekd ¢
et x5k THLee %, 2008). o] et bz v o] Ho}
o5 FA719) B A7k Golat S u|a Bo] Srmeks
&2 A= 9l om, E3F M. incognita®] W= TrAF I E 9-4=5}
e ARE 98 4 9k

3 AT A S0]ok AFF A1A A olA] kTRt M
incognita W& FA3] A7 A& & 4= AT @A
PSS HAE Al 2 ot A AE AR
<t Bt ASAIE o] & WAl B IRt Yol 52 avE &
Foloy, A nE 5o dar Ao A fd7ksol =
o SHA|RE S H 2k E S o] g5k Fntd e S REE
BIE 02 WYAshs T4 w712 S7HR B4 ookt
A A FdE o] 2] FHI ikl Skl w7 &
= S e 202 7ok,

0]

oF

Al @ ol of AFS Auf A of| A =u]AHE O] FRol wE
M. incognita®] &34 WA A TS 2AFsEI T Al 20]
Al R]of| A Grek Lk Al = fosthiazate GRO] 3}8+2] 2] 2]
Ao} GALSE 88.6%2) A S ANFE B QIrh AEAuA] o
A ek 1ek o) A= EOFE 93.5%2] M. incognita W= ZF

o Height (cm/plant)” Fresh weight
Cutivation y
10 DAT 20 DAT 30 DAT 40 DAT (kg/plot)
Sudan grass 204 a" 938a 108.2a 154.2a 304a
Hairy vetch 40c 17.2c¢ 284c 412b 50b
Crotalaria 54c 21.8 bc 38.0b 454b 7.8b
Ryegrass 94b 274b 352 bc 51.0b 48b

“The heights of green manure crops were measured in cm per plant.

"The fresh weights of green manure crops were measured in kg per plant.

“Means within a column followed by different letters are significantly different (Tukey's HSD test P < 0.001).
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