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Abstract; In order to definite the nematicidal activity of Parthenium hysterophorus L., the nematicidal
activity of different solvent extracts, different partitioned extracts from methanol extracts and different
partitioned constituents from alkaline water layer of methanol extracts from leaf and flower of P.
hysterophorus against Meloidogyne incognita Chitwood were detected. And also, alkaloids in different
extracts, partitioned extracts and partitioned constituents were analyzed qualitatively. The results show
that yield rates of distilled water, methanol, ethyl acetate and petroleum ether extracts from leaf and
flower are 24. 5% and 20. 3%, 19. 6% and 10. 9% , 6. 8% and 7. 7%, 2. 0% and 2. 7% ,
respectively, in which, nematicidal activity of distilled water and methanol extracts from leaf and flower
against M. incognita all are stronger, but that of petroleum ether extracts are the weakest. The adjusted
mortality of M. incognita respectively treated for 24 and 48 h with 1.0% and 0.5% ( mass-volume ratio)
distilled water extracts from leaf and flower all are 100.00% , and that treated for 48 h with 1.0% and
0.5% (mass-volume ratio) methanol extracts from leaf and flower all are above 90% . The partitioned
extracts of alkaline water layer, chloroform layers [ and Il of methanol extracts from leaf and flower have
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a certain degree of nematicidal activity. In which, the adjusted mortality of M. incognita respectively
treated for 48 h with 1.0% ( mass-volume ratio) partitioned extracts of alkaline water layer of flower and
leaf and of chloroform layer I of flower all are 100. 00% , but the nematicidal activity of partitioned
extracts of chloroform layer II is the weakest. Eleven constituents (Al—-All) with different polarities
separated from the alkaline water layer of methanol extracts from leaf and flower of P. hysterophorus
appear the nematicidal activity with different degrees. In which, the adjusted mortality of M. incognita
respectively treated for 48 h with 0.2% and 0.1% (mass-volume ratio) constituents of A2 [ solvent
V( chloroform ) : V( methanol ) = 10:1 Jand A7 [ solvent V( chloroform):V( methanol )= 1:1]of flower, and
that of A2 and A6 [ solvent V( chloroform ) : V( methanol) = 2:1] of leaf all are 100. 00% , which are
significantly higher than that of other constituents. The qualitative test results show that extracts,
partitioned extracts and partitioned constituents of leaf and flower of P. hysterophorus which have the
nematicidal activity all contain alkaloids. It is suggested that nematicidal activity of flower of P.
hysterophorus is higher than that of its leaf. And its nematicidal activity relates not only to plant parts and
kind and polarity of solvents, but also to concentration and treatment time of extracts.
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F1 RARKFHHAERFIRIYALIE 24 F148 h FEHIRGL R
TRLE (X+SD) "

Table 1 Comparison of mortality of Meloidogyne incognita Chitwood
treated by different solvent extracts from leaf of Parthenium
hysterophorus L. for 24 and 48 h (X=SD)!

AN [E A B RS (]t B A TEFE T %/ %

- R
S ;}%/% Adjusted mortality of
Treatment Mass-volume test-insect at different treatment times
solution®) ratio
24 h 48 h
1 1.0 100. 00+0. 00a 100. 00+0. 00a
2 1.0 91.66+3.25hb 97.22+5.43a
3 1.0 72.22+3.42¢ 84.51+3.51b
4 1.0 45.58+3.29d 41.78+3.45¢
1 0.5 100.00+0. 00a 100. 00+0. 00a
2 0.5 89.02+2.69b 96.57+5.27a
3 0.5 64.56+4.35¢ 73.43+3.10b
4 0.5 35.86+5.02d 28.32+6.86¢
1 0.2 85.12+4.34a 95.67+5.24a
2 0.2 70.64+4.25h 51.63+5.84c¢
3 0.2 56.47+4.83¢ 62.02+2.35h
4 0.2 33.12+2.71d 20.96+2.31d

DR A /NG F R R EFBE (P=0.05) The different
small letters in the same column indicate the significant difference
(P=0.05).

D1, ZEBKIREY) Distilled water extracts; 2: FEHZEUY) Methanol
extracts; 3: LR LBRHFEHUY) Ethyl acetate extracts; 4 A7 JHFFHZEL

¥ Petroleum ether extracts.

*2 FARKFEARERBFIRIALIE 24 7148 h FEHIRGEL R
TR (XxSD)Y

Table 2 Comparison of mortality of Meloidogyne incognita Chitwood
treated by different solvent extracts from flower of Parthenium
hysterophorus L. for 24 and 48 h (X=SD)!

S AE W EE PR Y AT AL B O AR A 2R HUY 48 h A
EFET R WA, YT 90% , 225 & T i
A AR A AL Y 4 R ) HE BUY G R 7 MR 4
2 B R BRI AR B EE S
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Vo ER I 4G M FIAE F R IO oK 2 = e T2
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XTRE RS M B ARG E 2 A I 24 AT 48 h 19
MEEFET- R 3, 3 4553 Bon AR 2 - Fnqe H
P B ERU) A B K 2 26 B D R A R B B 1) — 3
He 1 2 AU B 7 MR 25 28t 1 3 800 PR o
24 F148 h AL IESET %I 100. 00% , i 3w T3
fhAEHUYI (P<0. 05 ) 5 177 He i Y B4 B i) — Sl o
1 JZFAE F R B i = & o 12 2K Uyt ¥ 2L
H—E WAL AL B 24 148 h J5 i )7 MR 45K
HAFIEFET R IIE 50% L) b XM o, B e 2 -
P B B 110 = G0 PP e 11 )2 26 U X i ) MR 4% 4k o
IFE ARG T A SS , AL BH 24 F1 48 h J5 R R4Sk R
KAESET R IBIAE 50% LI, i KT A AT (P<
0.05),
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TR & RMIET- KL (X£SD) Y

Table 3 Comparison of mortality of Meloidogyne incognita Chitwood
treated by different partitioned extracts from methanol extracts of
flowelcf and leaf of Parthenium hysterophorus L. for 24 and 48 h (X=
SD)

AN A B i) 3 e A TE BB T 3R/ % (e Sl
Bk NG Rk I T/ % 2 3,
LI\}E‘HQZ) J%\%Eiw}/\ Adiusted walit f #E:XCI:} 2 ) &F%E}: % )
5L % . Justed mortahty o ) Y Adjusted mortality of test-insect
Treatme;l)t Mass-volume  test-insect at different treatment times Partitioned extracts®) at different treatment times
solution .
ratio 24 h 48 h 24 h 48h
1 1.0 100. 00+0. 00a 100. 00+0. 00a A6 H EEHL U Methanol extracts from flower
2 1.0 92.35+3.98b 98.27+5.12a /K2 Alkaline water layer 100.00+0.00a 100.00+0.00a
3 1.0 80.09+5.38¢ 86.32+4.23b =4 W %E 1 )2 Chloroform layer [~ 100.00+0.00a 100.00+0.00a
4 1.0 16.84+3.62d 8.19+3.27¢ =& H%E )2 Chloroform layer IT 76.97+3.43b  77.47+4.58b
1 0.5 100.00+0. 00a 100.00+0. 00a H-H B B Methanol extracts from leaf
2 0.5 76.58+4.87b 90.25+3.26b %7K )2 Alkaline water layer 100.00+0.00a 100.00+0.00a
3 0.5 60.41+4.25¢ 72.24+3.19¢ =& 4 1 )2 Chloroform layer [ 51.18+4.81b 68.07+3.96b
4 0.5 5.36+3.61d 3.25+2.47d =& B )2 Chloroform layer I 44.50+3.92¢  47.02+1.94c¢
1 0.2 51.24+5.73b 68.23+4.76a DRFI R ARFE /NG FEFERZEFSEE (P=0.05) The different
2 0.2 70.36+5.38a 62.15+6.25a small letters in the same column indicate the significant difference
(P=0.05).
3 0.2 54.83+6.38b 49.39+7. 111 S . i . L.
N * ’ D YRR B BON 1. 0% Mass-volume ratio of partitioned
4 0.2 2.44+1.90c¢ 2.10+2.43¢ extracts is 1. 0% .

DR G AR 6] N FRE R R 2 5+ W (P =0.05) The different
small letters in the same column indicate the significant difference
(P=0.05).

D1, ZEBKIREY) Distilled water extracts; 2: HEELHZEUY) Methanol
extracts; 3: LR CHEEHEHY) Ethyl acetate extracts; 4; A7 4B

) Petroleum ether extracts.
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MAFFET- RN 4, M3 4 0T L 76 6 F s 42 B 4 i
KIZH 11 A BT AR 534100, 2% F1 0. 1%
) A2(H R V=W kE) sV EE) = 10:1 ) Fil A7
(R V=) V)= 1:1)4bFE 48 h J5
T ARGE 4 U AS IEFE TR AR 3K 100. 00% , 3% 1=
FH AL 5y ; 720 AR B K)Z 19 11 A5

F BR800, 2% F10. 1% H9 A2 F1 A6 [ V( =4
Fe) V() = 2:1) (b3 48 h J i A7 AR G52k th g
FIEFET-HARIL 100. 00% , o 5 2 75 T HoAth 4 43 ; i
FAtZH 53X g 77 IR 45 4 H (i 7 2006 P 2 W AR T |
k4G

F4 RARKFEAMPERINYBKENAREREASAE 48 h EEHREL AL TEILE (X+SD)
Table 4 Comparison of mortality of Meloidogyne incognita Chitwood treated by different partitioned constituents from alkaline water layer of
methanol extracts from flower and leaf of Parthenium hysterophorus L. for 48 h (X+SD)

AN Ak BEAL I e PR IE ST/ % )

N[ BRALIA e AL IESE T %/ % )

LA AL5Y" Fusted i of toatd . WAL 43 Vucted i X 3

Partitioned Adjusted mortality of test-insect in Partitioned Adjusted mortality of test-insect in

constituent different treatment groups®’ constituent different treatment groups®’

from flower! Gl G2 from leaf!’ Gl G2
Al 60.62+3.51c¢ 47.31+3.12b Al 4.67+0. 60f 3.88=+0.36f
A2 100.00+0. 00a 100.00+0. 00a A2 100.00+0. 00a 100.00+0. 00a
A3 48.80+9.78d 34.80+4.45¢ A3 59.84+5.06b 30.85+4.94c¢
A4 50.32+3.83d 30.63+6.81c¢ A4 63.27+0. 86b 42.29+1.52b
A5 58.70=+1.96f 44.75+2.53d A5 15.12+3.96de 7.91+2.52¢f
A6 70.43+6.58b 49.91+7.64b A6 100. 00+0. 00a 100.00+0. 00a
A7 100.00+0. 00a 100.00+£0. 00a A7 12.96+1.44e 7.78+1.01ef
A8 8.70+1. 16f 4.55+0.95d A8 20.03+2.28cd 11.55+1.57e
A9 51.44+6.01d 27.37+8.86¢ A9 16.64+4.44de 4.93+0. 86f
Al10 38.11+6.27e 25.29+5.87¢ A10 23.68+2.68¢c 5.61x1.56ef
All 9.54+2.84f 5.96+2.42d All 19.01+1.83cd 18.67+1.65d

D415 Al ~ AL IZEBGIAROCH =S e V(=S e ) s VORI ) = 10:1 VS L) VR ) = 8:1 V(=& F be) - V() = 5:1 V( =AH
BE) VO ) = 4:1 V(=G EE) VPR = 2:0 V=) VOB = 1:1 V=A%) VTR ) = 1:2 VR b)) VIR ) = 1:4 1
B V(HEE): V(7K )= 1:1 Partitioned solvents of A1-A11 constituents are in order of chloroform, V( chloroform) : V( methanol ) = 10:1, V( chloroform ) :

V(methanol )= 8:1, V( chloroform):V( methanol) =5:1, V(chloroform):V( methanol) =4:1,

V( chloroform ) : V( methanol )= 2:1, V( chloroform) :

V(methanol )= 1:1, V( chloroform):V( methanol)= 1:2, V(chloroform):V( methanol)= 1:4, methanol, V(methanol):V(water)=1:1.
D FF) AR B/ NE FRER R 22 3 8.3 (P=0.05) The different small letters in the same column indicate the significant difference (P=0.05). Gl
KA Ay B B AR B0 0. 2% Mass-volume ratio of partitioned constituents is 0.2% ; G2 K AEECH A 1 R AR FR A B0 0. 1% Mass-

volume ratio of partitioned constituents is 0. 1% .
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JIE 4 AN [ A7 4 B o) P T AR 45 2k LI B R T PR
—EES, HBEERRSEC1. 0% F1 0. 5% KR
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W ATEAE , e A8 LA AR TG PP I, 5 B0l R

HA KL HTH TR R IR R %,
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SEARBUEL 1. 0% WAL FN IR K 2 2 BOCH DA K AR =
AW BE 1 ZAEY 3 AL B 48 h 38 H g4 IESE T K
S 100. 00% , {H M) =50 H bt 1 J2 A By ok B
48 h, i IR IEFET- LN 68.07% . SHHAHLL R
JIE 4 A HHY P T 1) = G0 HR e )2 A6 T A o ) R
HOEPE UERAR A A6 T A AR R MR 2 e
S, LA Y B Y B K 2 AN TR A
3% B 7 AR 2 4 U R RO R R LR L V(=
B VR = 10:1 F V( =EH k) V(HF ) =
121 ¥ 73R B A FF R B O ik 2 4 43 DA 2
V(=P k) V(FE) = 10:1 A1 V( =& HF %) :V(H
P ) = 201 Sy i 7R B8 A v Y 4 RO /K 2 4 43 2
HLA 00 1 % T T U0 B AR RS 2 1 R 2 LT P
A BB BRI M 0 B B3R [RIAE A 25 58, Datta
SR BB G A5 A HR R A4 TP A A 1 P R 2 A
AEWEA —E RGO TR, A LI R HR BAT
ARG UM SR IO B 41y v R A R A R A A
ARG N ER ST A A et — 20 o B A

R A X R MR G 2 B B RS RN AN S FR R
P B R O Feh SRR M A 5, SR B vk B B AR I B
[ A5 PR R AR ) R R R M AN R AR B s e, AR
Pt oral B, U BN 3 K %) R B B 2R AR K AR
JBEAG I FIAE A TR 3, OF B B R BGHE — 2D
B3 B8 Xt L rp ) 2% A3 e B A 2R AT i Ak, LA
FIA B AL B EYIRA Y

B2k

[1] & ¥, SR, R WREELAMURINRT]. YR,
2003, 29(6) : 6-9.

[2] ik 18, oM, . BESRRG L Bm E SHA[T]. &K
24, 2002, 43(9) ; 4-5.

[3] ZASADA I A, TENUTA M. Chemical-mediated toxicity of N-Viro
Soil to Heterodera glycines and Meloidogyne incognita[ J]. Journal of
Nematology, 2004, 36(3) : 297-302.

(4] BFW, FIEA, 52, S B T YRR RR S5 dig) il
R R PRI E (1], AR A4, 2005, 20(1) : 19-22.

[5] Z& 35, W2, W%, 55 B HS 48 R B Y A B
TGEEL)]. RS IR S SREEaE 4R, 2008, 17(1) ; 33-37.

(6] FhEeds, WERH], 4, S5 S H A E 7R S X RS R
WA PR ], MR SR A, 2010, 19(4) : 31-36.

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

TEFERA T. Allelopathic effects of Parthenium hysterophorus extracts
on seed germination and seedling growth of Eragrostis tef[ J]. Journal
of Agronomy and Crop Science, 2002, 188(5) : 306-310.
PANDEY D K, KAURAW L P, BHAN V M. Inhibitory effect of
parthenium ( Parthenium hysterophorus L.) residue on growth of water
hyacinth ( Eichhornia crassipes Mart Solms) 1. Relative effect of
flower, leaf, stem, and root residue [ J ]. Journal of Chemical
Ecology, 1993, 19(11) . 2663-2670.

MRl fe, E40F, 225, 55 HURAEH X H R AL
(1], H4 A4, 2009, 36(1) : 77-81.

KUMAR S, SINGH A P, NAIR G, et al. Impact of Parthenium

hysterophorus leaf extracts on the fecundity, fertility and behavioural
response of Aedes aegypti L. [ J]. Parasitology Research, 2011,
108(4) . 853-859.
SHARMA N, TRIVEDI P C. Screening of leaf extracts of some
plants for their nematicidal and fungicidal properties against
Meloidogyne incognita and Fusarium oxysporum[ J]. Asian Journal
of Experimental Sciences, 2002, 16(1/2); 21-28.

KHURMA U R, ARCHANA S. Nematicidal potential of seed

extracts: in vitro effects on juvenile mortality and egg hatch of

Meloidogyne incognita and M. javanica [ J |]. Nematologia

Mediterranea, 1997, 25(1) ; 49-54.

FF, SEF, BAE, . T B RO A R A O A
XTHIITREEL M B F M [I]. RE, 2009, 48(1) : 69-71.
T ®BL,BAE, B &, F 13 MEYIEAS YR RS
LRI R[], A BEUR S B B A 4R, 2007, 16(3)
35-39.

Kl KA M. b5t b2 Tk ikt 2004 .
248-249.

A K, FERRIS H. 58 Ffrfr (%) 2 X4 4 25 4 4k

Meloidogyne javanica Fl Pratylenchus vulnus BIZ550F55 [ J].

Y BEAE 2001, 31(2) ; 175-183.

HASAN N, JAIN R K. Biotoxicity of Parthenium hysterophorus

extracts against Meloidogyne incognita and Helicotylenchus dihystera

[J]. Nematologia Mediterranea, 1984, 12(2) ; 239-242.
W, (IR, BN, 5. A RS 4 5L BOR Y A% 2 R ok
PP [I]. TLVGR M R A 2 4l FARBR2ANR, 2002, 24(3)
386-389.
xR, ik f, B R, 4R 22 R 2SR EUY AR 45 4R
WEPELT]. 425, 2009, 48(8) : 598-602.

T OB, ReEd, BO&, % RRKLIERNEY LG Y
WFFE[T]. tEARAZE, 2006, 28(2) : 33-40, 28.

DATTA S, SAXENA D B. Pesticidal properties of parthenin ( from
Parthenium hysterophorus ) and related compounds [ J]. Pest

Management Science, 2001, 57(1): 95-101.
G e R)



