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Effects of plant products of clove (Eugenia caryophyllata) for controlling root-knot nematode, Meloidogyne javanica

Z. SADEGHI X and E. MAHDIKHANI MOGHADAM
Ferdowsi university of Mashhad, Faculty of Agriculture, Plant Pathology Department, Mashhad, Iran

Root-knot nematodes (Meloidogyne spp.) cause major economic damage affecting the quantity and quality of the crop production. In
recent years, using of medicinal plants has been considered to many scientists as effective methods for pests and diseases control. In this
study effect of different products of clove (essential oils, aqueous extract and ethanol extract) were investigated on second stage juveniles(J>)
and eggs of root-knot nematode, Meloidogyne javanica, also protective effect of essential oil of clove was evaluated in control of root-knot
nematode in pot conditions. Ethanol extracts of clove (LCsy=510ppm for egg & LCs;=646ppm for second stage of juveniles) had the most
toxic effect compared with other products of this plant. In other study, essential oils of clove have negative effect on mobility and movement
of Js and inhibited (37.1%) migration of J»s at 500ppm concentration. Results of pot experiment showed that plant treated with essential oil
of clove (200 ppm) had noticeable reduction in infection levels compared with the control. Also, regarding to number of egg mass on root,
there was significant difference among treatments (LSD test, P<0.05)

Key words: Eugenia caryophyllata, plan extract, ethanol extract, essential oils, root-knot nematode.
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Table 1. Analysis of Probit of nematicidal activity of clove products against egg and juvenile of Meloidogyne javanica

LCa ( ) LCou ( ) Standard error of Chi-square
m m
= (PP » (PP Slope value(Q)
Plant Products
egg juvenile egg juvenile egg juvenile egg juvenile

Aqueous extract 4320(3119-5208)* 4930(2300-7053)

Ethanol extract 510(210-760) 646(330-7340)

Essential oil 874(370-2220) 909(370-2246)

8730(7190-12174) 8880(7434-11693) 0.817 0.999 2.03 1.61

1820(1070-4427)

1884(1183-4740) 0.597 0.360 0.55 59

8820(6940-13560) 3940(1559-11666) 0.430 0.570 2.1 2.53

*Values in parentheses indicate 95% confidence limit.
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Table 2. Means comparison of migration of second stage juveniles of Meloidogyne javanica under the

different concentrations of essential of clove(Eugenia caryophyllata)

Concentration of essential oils (ppm)

Percent of migrated juveniles

500 45.72¢

250 56.81°

50 68.63"

Untreated control (0 ppm) 82.85"
LSD 6.14

A2l o 10 e 53 ls e SV pe Sl 5Kle o Llie 3 wlis Gy~
Means followed by the same letter (s) are not significantly different at P=%S5.
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Table 3. Means comparison of evaluated parameters in protective effect of different essential of

Eugenia caryophyllata on Meloidogyne javanica under greenhouse conditions

Stem dry Root dry Stem fresh Root fresh No. of J,/100g No .of egg mass/ Gall Concentration
weight weight weight weight soil root system index (ppm)
5.6" 2.5¢ 37.4° 27.8™ 156.6° 48° 1.7¢ 200
5.9* 2.3% 38.2° 34.9° 206.6° 64.6° 3.4° 100
3.9° 2.9° 22° 24.6° 243.3° 89" 3.5° 50
4.62" 3.5 21.4° 34.3" 371.6° 115° 4.7a 0
1.39 1.37 5.11 7.01 38.04 20.26 0.63 LSD
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Different letters in the same vertical column indicate significant difference (LSD test, P<0.05)

le_‘iu%)):V_ﬁja;}_T:l.x_d;ﬁJ;i_ﬁwu\w\ﬂ
clale U add sl S5t S adu) 3 slad o xS
35 O Sl sl 3550 53 A sl K Yo oppm
ool 5350 Golo ol s 50 S fﬁ\“ 33 547 g
S edd SLa slag,Vosli s fals e S
L (oo So o a) i) S 5 5 05 (V)
oandly LAals Wy dald 4 s bl chle )5l
Sl oo sl polantl st 4 1) 05 o i ald 4
Chle BIEIL Gl Sax 5 5 05 ke amlis 3 &S

Sb rgta S il S Chibu Sl b

(P20.05) (5l e S35 nsless o ills 3 gl
3575 Ay SUS U)oy o 4 e g 2050 Slio slad o
IS ol 800 auslis . (dF ror=8, df poge=3) ol
L IS Lanls o iy dals Sl o 5l 0L Wales oy
oS a by IS Olsn 58 5 o0ls ol s o
Ol e 5 e S bl Yerppm clle b sl leg
D3l bl &y S35 3 gm0 o5 e ol b
A edalie bl 70 Ck..«): &ol3 s D35 LSD



Y4

53 Sl ripslie e o5 s Sl ey )Y S R
Wy sy bl LSl sl s sl SW IS
L Gl ol anslie andl il o 0 OLbI s Y an
V..,,_g@)l | G i yd O piimes sl Sla )
sz Gilasl bl i 5 (GhlesT 3550 5 5L) s
G ol sdsl G oslec Jgdr 5 oS shailen ool
ol Al ol eslas e 5l iy S JSUI o las
OS5 S Jlad slge ris oS Csl cpl bl 4 Ll
S5 a8 O s Ll s oS s (gl sy s
Olyme anslie 1 osdle it S ke gl ad o
Gl el Ol 4 Ul e il LS 5 S
e 3 il S clilel s e bl s
PO IECPCIE ST S AT
ool Gl gla c bl s sl S iS5l s
sples i Sopdl (o pfatn e it pab e S
bl o 55 gl il bl Ylamm| ) 5 Sl ials
sdalis John and Hebsy (2000) .13L S5 e oS olS
D Speslas 3 eddesn 5 gleady, S LS
5l Ol 1) (6 g L) pasiin sk ool S
SalS i) 3 e glaes g sl 5 LIS Calg o
sber slge = Ylaz| Chitwood (2002) sids 4 .25l
Sl uiSly amd 3 5 Ly o ol Laady) by
Lo jlas 53 sgmsn sl sSB 5 pms  sle e
iy S oS 55 aslin sl @ e S 5,8 e S
S35l Sl L 0Ll A elas o p8 e o sl
Olige pantd okl oo gled slasld) ool (S
AU 3+ Zuckerman and Esnard (1994) &lallas il 1S
4S sls Ol Meyer ef al. (2008) (L s 5 .5 90 455 ]
Uizl 5l 3 5,V deosn ) G 3 S bl 5,408

J_p)ﬂ“\/ Q\ﬁu\)ﬁﬁuﬁ) bjjl_a.'ow‘;w

\—elicitor/activator

WA g 00 N oyled A 1 alE slas lew 5 ST

55T s 4 a5 55 5 s 53 o
ol laelll 53 (Gley (pl S50 5 s sled 4 ey s
B S bajled s 4 oo ble 55 S 035
2\l Eugenia spp. slaas S 5l gadaze SLS 3
Ll 5 SY oy 3 s gl o Sage 48 el ol
Lt ga a il 5 La il 55T 50081 i (glad 55508
4o J 58l (et 5 las (Cristobal-Alejo et al., 2006)
L §5 E. caryophyllata Jf olal 3l s LS 5 S Ol ge
Sangwan et al. JZ)\J-ST b .5 10 Sangwan er al. (1990)
Cosllae e it (Jdsl 5S35l i el s (1990)
o=l s sdee S il s ojla s s A Ss gl
Oeomen Al Jssl ded S S s 4 b e G
358l 3 ,,LS aS Us S 54158 Gokte ef al. (1991)
i) 3 5las Comexr JalS (gl o V=00 ppm LS
e jaa S el Jos el 3L e G 85
G b 31 olS ol el Ve Lal ol 0l a3
sl (g st SkhB s Sk 5 Sk slis o
Zasada et al. .(Meyer et al., 2008 ) :)US/O_A AU agla
ALS oslase VA sl 1 ECyy 5 ECsy 530 clals (2002)
S M. javanica gla 5N a e fl{.i_ibaﬂ Lyl s
Els S 2 sl S OlalS ol des 5105 50
5 ECyy =0.1gr/ml SUs ;5 s 5lad ol ade 1y e chale
> Cristobal-Alejo et al. (2006) .sls OLi ECsp= 0.04 gr/ml
33 o oY g S ojlas Cae Ol s ) 2
23olS 1 S ejlas 4S s S yasia M. incognita
Comwr 385l sl sl g,V (gl 5 EDs=133.4ppm ~lale
&l (LCo) 3o bl Ol Meyer er al. (2008) .45l
5 LCo=1040ppm |, (M. javanica) S ais; 3 sile =
ool 55 LCsp=413ppm 5 LCoy=1510ppm 35 -, 5,¥ &l »
2l8) s ol ) ol slaasl Ll ol 55
Ll ol s lyen (V o)l Jsd 53 39 0

vﬂ&‘f&wéua:)jiﬁwsuﬁb@d\ij



PRty 35S RS s ghin Soue (AL slos sl 3 S s tpdie Gluags 5 ol Y.

References

CAVENESS, F. E. and H. J. JENSEN, 1995. Modification of
the centrifugal-flotation technique for the isolation and
concentration of nematodes and their eggs from soil
and pant tissue Proceeding of the helminthological
society of Washington. 22: 87-89.

CHITWOOD, D. J. 2002. Phytochemical based strategies for
nematode control, Annu. Rev. Phytopathol. 40: 221-
249.

CONSOLINL, A. E. and M. G. SARUBBIO, 2002.
Pharmaco-logical effects of Eugenia uniflora
(Myrtaceae) aqueous crude extract on rat’s heart, J.
Ethnopharmacol. 81:57-63.

CRISTOBAL-ALEJO, J., J. M. TUN-SUAREZ, S.
MOGUEL-CATZIN and N. MARBAN-MENDOZA,
2006. In vitro sensitivity of Meloidogyne incognita to
extracts from native yucatecan plants, Nematropica.
36(1): 89-96.

FERRIS, H. and L. ZHENG, 1999. Plant sources of Chinese
herbal remedies: Effects on Pratylenchus vulnus and
Meloidogyne javanica, J. Nematol. 31:241-263.

GOKTE, N., M. L. MAHESHWARI and V. K. MATHUR,
1991. Nematicidal activity of few essential oils against
root-knot and cyst nematode species, Indian J.
Nematol. 21:123-127.

HALBRENDT, J. M. 1996. Allelopathy in the management
of plant-parasitic nematodes, J. Nematol. 28(1): 8-14.

HOSSEINI NEGAD, S. A. 2004. Effect of neem,
Azadirachta indica, on root-knot nematode,
Meloidogyne javanica, infesting tomato. Applied
Entomology and Phytopathology, 72 (1): 69-89

IBRAHIM, S. K., A. F. TRABULSI and S. EL-HAJ, 2006.
Effect of essential oils and plant extracts on hatching,
migration and mortality of Meloidogyne incognita,
Phytopathol. Mediterr. 45: 238-246.

JEPSON, S. B. 1987. Identification of Root-Knot Nematode
(Meloidogyne) Species, CAB
Wallingford, UK. 265pp.

JOHN, A. and B. HEBSY, 2000. Bare-root dip treatment of

International,

brinjal seedlings in phytochemicals for the
management of root-knot nematodes (Meloidogyne
incognita), J. Trop. Agric. 38 (1-2), 69-72.

sl Gl 55 Gios cpl glldS bl aas s alS
S sk Al alo; gl Bl S g S Ll
T PICRIPUCSIS D) - PN S S PRI
ol LS 1 Soe Jilid (g5 S Sl 3l
bl Sl adsl Slislesl s ol ol 2058 OlalS
S3palS VL Glglale 3 (Soun bl Suis
Ol des ialS 5 ilel 038 58, L aS s S sdalice
Sl 5 0 5l e mlal (o ,me 3 slis ady 6 -S 1 3
sl 0355 5 guntlS Ol 5ee el Jors Cilas (55 5l S
S ol el Clals (S 655 p 5w a5 L S
sz (s Sl olS) Jialasl 5550 olS w5 oS
s oo )l sl 4 Cad S bl 5 )8 ol
aS 5l 5y Sue bl 3 58 6,5 SLS 55
Yol G S S el U i S sl 80
Iy S eilal LS 5 Meyer er al. (2008) .35ls .S 5
(b 5,510 Ao y3 V/T=1/0 (iS5l Ao ys Va-AY Lol
Ll dsys A=Y/ clial sl a3 VY1 Y
s S Sl e ST L g LS Ao s YLy gese
5SS bl 5o 4,y S LS el e e, 5SG al
05 OalE el S5 LS 5l Ol 55 oWl e addes
Sl s 53 Lasgile ale S uilul Jos 0
Rl als oLS ol bl 3 55 5o SLS 5 s s
L a5 fpaend b S il jo 5550 Jol LS 5
Pl DS 5 Ol L (2S5 5l Sl 4 b e
Wl 5 e oSl il )3 35

Slols S glass sl 3 oS 313 0L rassy ol zk
S i gl JpxS 530S Gl GV fely
b S i Dl 558 o0 Slpty Sl
OF Jos o35 5 dn Soun ojbae b bl sla S5
.:ﬂf ¢l>,='.| dyles



Y

MEYER, S. L. F,, D. K. LAKSHMAN, I. A. ZASADA, B. T.
VINYARD and D. J. CHITWOOD, 2008. Dose-
response effects of clove oil from Syzygium
aromaticum on the root knot nematode Meloidogyne
incognita, Pest Mgt. Sci. 64: 223-229.

NUNEZ, L., M. D. AQUINO and J. CHERIFE, 2001. Anti-
fungal properties of clove oil (Eugenia caryophyllata)
in sugar solution, Brazilian J. Microbiol. 32:123-126.

PANDEY, R. C. and B. K. DWIVEDI, 2000. Comparative
study of different plant extracts for their nematicidal
potential, Curr. ematol. 11:39—43.

PARK, I. K, J. Y. PARK, K. H. KIM, K. S. CHOI, I. H.
CHOI, C. S. KIM and S. C. SHIN, 2005. Nematicidal
activity of plant essential oils and components from
garlic (Allium sativum) and cinnamon (Cinnamomum
verum) oils against the pine wood nematode
(Bursaphelenchus xylophilus), Nematol. 7: 767-774.

PHOURGHOLAMI, M. H., M. KAMALINEJAD, M.
JAVADI, S. MAJZOOB and M. SAYYAH, 1999.
Evaluation of the anticonvulsant activity of the
essential oil of Eugenia caryophyllata in male mice, J.
Ethnopharmacol. 64: 167-171.

SALGADO, S. M. L. and V. P. CAMPOS, 2003. Hatching
and mortality of Meloidogyne exigua in extracts and in
natural products, Fitopatol. Bras. 28:166—170.

SANGWAN, N. K,, B. S. VERMA, K. K. VERMA and K. S.
DHINDSA, 1990. Nematicidal activity of some
essential oils, Pestic. Sci. 28: 331-335.

WA g 00 N oyled A 1 alE slas lew 5 ST

SIDDIQUI, M. R. 2000. Thylenchida. CAB international.
Wallingford, Oxon.U.K.833p.

SOUTHEY, J. F. 1986. Laboratory ethods for work with
plant and soil nematodes, Technical bulletin.
Naff/Adas. HMSO. London. 202 pp.

TYLOR, A. L. and J. N, SASSER, 1978. Biology,
identification and control of root-knot nematode,
Meloidogyne species, North Carolina State University
Graphics. Raleigh. NC. 111pp.

YANG, Y., S. LEE, W. LEE, D. CHOI and Y. AHN, 2003.
Ovicidal and adulticidal effects of Eugenia
caryophyllata bud and leaf oil compounds on
Pediculus capitis, J. Agric. & Food Chem. 51:4884-
4888.

ZASADA, 1. A., H. FERRIS and L. ZHENG, 2002. Plant
sources of Chinese herbal remedies: Laboratory
efficacy, suppression of Meloidogyne javanica in soil,
and phytotoxicity assays, J. Nematol. 34(2): 124-129.

ZOUHAR, M., O. DOUDA, D. LHOTSKY and R.
PAVELA, 2009. Effect of plant essential oils and
mortality of the stem nematode (Ditylenchus dipsaci).
Plant Protec. Sci. 45(2): 66-73.

ZUCKERMAN, B. M. and J. ESNARD, 1994. Biological
control of plant nematodes-current status and

hypothesis, Jpn. J. Nematol. 24:1 —13.



PRty 35S RS s ghin Soue (AL slos sl 3 S s tpdie Gluags 5 ol

AR



