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ABSTRACT

In vitro treatments of fresh flower extracts of Delonix regia, Salvia farinaceae, Salvia splendens,
Bauhinia variegata, Lantana camara, Pelargonium graveolens, Narium oleander, Hibiscus rosa-sinensis,
Virka rosa, Bougainvilla spp., canna indica, Tagetes erecta, Pefunia hybrida, Tropaeolum nasturtium
and Gerbera jamesonil , were significantly toxic fo M. incognita larvae. Larval mortality was in direct
proportion with concentration amd time of expauser. In vivo treatments, number of formed guils and
eggmasses on tomato roots were significantly reduced with the added dried chopped flowers at [, 2, 3%
wiw, The higher concentrations were phvtotoxic to tomato plants,
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INTRODUCTION

Use of organic management against
nematodes as an easy, cheap and eco-friendly
approach is now quite satisfactory option
(Sitaramaiah & Sing 1977, Haseeb er al, 1984,
Muller & Gooch 1982, Haseeb and Alam 1984)
Seeds, flowers, leaves {dry- green) and root extracts
of different plant species proved their efficacy
against hatching, survival, development and
reproduction of nematode species M. incognita,
M Javanica, Heterodera cajani and Rotylenchulus
reniformis , also improved host growth response
(Khumar et al., 1997, Chandel and Mehta 1990,
Alsayed er a/,1992, Dalal et af, 1998, Joymati et
al. 1998, Montasser ef al. 1999, Pandey et af., 2000
and Padhi er al,2000. The extracte from flowers of
Tagetes erecta, Pomoea carnea, Bauhinia
variegata and  Tithonia diversifolia  showed
maximum nematicidal activity to M incogrita
(Nikure and Lanjewar 1981, Tiyagi er al, 1985,
Debprasad 2000 and Pandey et a/,,2001).

The aim of this research is to test the
efficacy of fresh extracts and dried chopped flowers
of fifteen plant species on larval mortality and
reproduction of M.incognita infecting tomato.

MATERIALS AND METHODS
Effect on nematode mortality

Twenty five gms. of fresh fiowers of royal
poinciana (Delonix regia), violet salvia (Salvia
farinaceae),red salvia (Salvia splendens),camel foot

tree (Bauwhinia variegata), wild sage (Lanrana
camara ), geranium ( Pelargonium graveolens ),
oleander-rosebay (Narium oleander},china rose
(Hibiscus rosa-sinensis),vinka (Vinka rosa),paper
flower * (Bougainvilla  spp.),canna  (canna
indica),marigold (Tagetes erecta),petunia {Petunia
hybrida),canary nasturtium {Tropacolum
nasturtium)  and  transeval  daisy  (Gerbera
Jjamesonify were macerated in grinder separately,
soaked in 100 mi distilled water | filtered in 4 plv
musclin cloth and then in whatmann filter paper no
t. The filterate soiution was termed as standard
solution (8) from which other concentrations were
made (20,40,80 %) by adding required amount of
distiiled water . dead and surviving nematodes were
counted after exposure periods of 12, 24, 36, 48, 60,
72,84 and 96 hrs, then the percentage montality
was calculated Mortality of nematodes was
assessed after juvenile were transferred into plain
water .

Effect on growth of tomato in infested soil

The dry flower powders were added
separately and mixed throughly with steamed soil
(sand:clay,l:1,v:v} at the rate of 1, 2 and
3%(w/w)and transferred in 15 cm diameter plastic
pots fiiled with 900 g soil. Non amended soil served
as a check. The pots were watered at two days
intervals for 10 days to allow decomposition of
organic matter. Three week old seedlings of tomato
{Lycopersicon esculentum Mill) cv.GS growen in
steam. sterilized soil were transplanteii singly into
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pots .One week after establishment, plants were
then incculuted with 2000 j2 of M.incognita per
plant. A set of unamended pots was kept as a check.
Each treatinent was .replicated four times using a
completely randomized design under greenhouse
conditions 30 £ 5C* . Two months after inoculation
the plants were carefully uprooted. Number of
eggmasses #nd root galls were counted , as well as
tomato growth respons were alse recorded . The
data were =analyzed statistically by using the
Duncan,s 1u'tiple range test .

#ESULTS AND DISCUSSION
In vitro stuties

Reaclts presented in table (1) prode thai,
flower aqr:ous extracts of the tested plant species
showed significant toxic effects en M.incognita
juveniles. 17 mortality increased with the increase
in flower -~wtract concentration and time of
exposure . However it was variable according to
plant species . These variations may be attributed to
the differences in the chemical nature, composition
and concentration of toxic compounds present in
these flowers , chemical analysis of these flowers
will certainiy help in the elucidation of their toxic
mode of action , it was found that, undiluted
extracts (S; of all tested extracts recorded 100%
farval morality after 36 hours, exposure . In (%)
concentration the maximun nematode mortality
percentage was occurred with the extracts of S
splendens, N. oleander , H. rosa- sinensis and P.
hybrida after 12 hrs. exposure period . The
juveniles in extracts of D regia, S farinacea, P.
graveolens | T. erecta , T. nasturtium and G.
Jjamesonii showed 100% mortality at 24 hrs,
Evidently extracts of B. variegata, L. camara and
C. indica indicated to complete mortality after 36
hrs . Whercas the modest mortality percentages
were appeared with L. eamara, V. rosa, C. indiza
at the concentrations of 8/40 . The minimum
percentages of mortalities were observed with
extracts of L. camara, V. rosa, C. indica and B.
variggata at the concentration S/80. Accordingly, at
the 96 hours, the maximum juveniles mortality was
achiaved with D. regia (76.8), P. graveolens (77.0),
T. nasturtium (77.6), H. rosa- sinensis (80.9) and P.
hvbrida (83.0) at §/80 concentration , on the other
hand, the mnimum was observed with L. camara
{66.0), C indica (63.9) and B. variegata (57.4) on
the same concentration . Almost similar results
have been reported by (Joymati er af, 1998 ;
Siddiqui and Alam 1988 ; Debprasad 2000 and
Pandey ¢r af, 2001) who used the same tested

flowers. As well, these results aroundly agree with
{Aziz er al, 1995 ; Padhi et al, 2000 ) who
examined other parts of the same plants . Also our
results relatively conforming with those of ( Nikure
and Lanjewar 1981 ; Tiyagi ef al, 1985 )

Effect on reproduction M. incognita

Dry flower powders belonging to the
previous plant species , were evaluated for their
nemai:cidal  activity  against the root- knot
nematode, M. ircognita infecting tomato plants
under greenhouse conditions . Data presented in
(Table Z) incicate that , all the applied dry flower
powder  amendments  significantly  reduced the
counts of eggmasses and galls per root when
compared wiile the unamended control . Also, such
nemeioce numbers gradually decreased with
increase of the amended materials . Moreover,
number of eggmasses reduced significantly in all
the treatments as compared to the check . N
cleander | S. farinaceae , P. hybrida and H. rosa-
sinensis treatments showed the least number of
eggmasses . But G. jamesonii , P. graveolens , S.
spelendens and P. regia treatments manifested the
midmost numbers. However , V.rosa, T. nasturium
and T. erecta treatments indicated the over midiocre
of egegmasses numbers , B. spp. and C. indica
treatments demonstrated the largest numbers
Greater calculated reduction in eppmasses was
observed in the higher dosses of H. rosa- sinensis
S farinaceae , N. oleander , P. hvbrida . T
nasturtivm , P graveolens and G. jamesonii which
were 83.4, 83.1, 82.3, 81.1, 81.1, 79.1 and 77.4%,
respectively . whereas, the modest reduction were
obtained from plants grown in soil amended with
dry flower powders of C. indica., L.camara and B.
spp. which were 557, 586 and 589 % ,
respectively. The number of galls per root were
relatively having the same trend of eggmasses,
Treatments of S. farinaceae, H. rosa- sinensis, N.
oleander, P. hybrida , T nasturtium and G
Jamescaii showed the lower numbers, meanwhile
treatments of B. variegata , B. spp., L. camara and
C. indica achieved geater numbers of galls per
plants .Inhibition in, numbers of eggmasses and
formed galls observed during the present study may
be attributed to the accumulated toxicity of the
decomposing craganic matter (Alam et al, 1979 ;
Siddiqui & Alam 1988 ; Montasser ef @/, 1999 and
Alsayed er af., 1992 ) and or to the increased host
resistance (Alam es al,, 1979, 1980 ). The natural
nematicidal compounds released from 7. erecta
have been found to suppress nematode development
and reproduction ( Abadir et al, 1996 and Pandey
et al., 2001).
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Table 1 :Effect of fresh fiower extracts on the juvenile mortality of M.incognita

Treatment Dilut- Percentage af juvenile mortality afier different exposure time (hrs.
_ ' Tons 12 24 36 48 60 72 84 9%
Delonix regia 3 7.6 1000 | 1000 | tooo | 1060 | 10007 [ 1000 | 1000
520 80.0 90.1 92,4 93.1 96.2 96.6 98.4 983
5/40 65.0 74.1 82.0 822 83.2 83.6 85.0 85.5
$/80 53.2 55.5 66.0 70.5 2.4 73 762 76.8
Salvia farinaceae S 965 100.0 1 100.0 | 1000 | 1000 | 1000 | 1065 | 1000
$/20 75.5 &1.0 86.5 90.0 96.0 96.0 97.0 97.2
S/440 616 1 130 81.6 870 87.0 89.0 89.0 i 390
S/R0 520 | 600 4.0 70.4 715 72.0 720 | T2
Salvia splendens S 1000 | 1066 | 1000 | 1000 | toGo | 1000 | 100w ! 1000
5/20 769 | 842 | 877 | 903 95.0 955 965 . 965
5/40 676 | 8G9 ] 85.0 86.0 2.1 94.0 94.0 943 |
S/8G | S%0 620 1 618 734 74.0 77.6 78.0 Bo6 |
Bauhinia variegata S Y81 | 895 | 1000 | 100.0 | 1000 | 1600 | 1005 | 10G.0 |
$R20 | sz 1 607 614 70.6 70.8 72.0 745 745 |
SAT L drs L 600 62.7 64.0 64.6 65.0 658 | 679 |
S0 [ 34 1 420 1 436 48.4 53.0 55.6 557 574 |
Lantana camara S 5 A T | 100.0 § 1000 & 1000 | 1000 | 1oce 106 0 )
§20 1 67s 0 716 ) 733 750 $1.0 84.0 84 846 |
S0 | s32 | 667 ’ 70.0 75 725 73.2 74 1 742 i
s/80 | 465 1 540 | os74 | e00 | 608 64.8 664 | 660 |
Pelargonium s 17580 [ 1600 | 1000 100.0 100.0 100.0 e 1000 -
graveolens 8120 82.1 272 91.0 94.0 94.6 97.0 974 ‘ 975
/40 63.0 75.7 80.0 80.6 84.0 86.0 862 | 867
S/80 56.1 50.5 657 70.5 72.1 75.5 755 | 77.0
Narium oleander 5 1000 [ 1000 | 1000 | 1000 | 1000 | 1000 | 1000 [ 100.0
520 80.0 80.7 885 92.2 933 95.5 6.0 \ 96.2
S/80 653 675 76.5 80.0 80.9 83.0 853 | 870
5/80 54.4 56.5 60.-0 63.6° | 700 70.3 705 | 710
S
Hibiscus rosa- sinensis S 100.0 | 100.0 | 100G | 1000 | 100.0 [ 1000 | 100.0 | 1000
/20 832 88.2 93.6 95.4 96.7 97.0 982 | 987
$40 706 75.6 80.0 826 830 83.4 85.0 B6.4
$/80 614 68.4 73.5 76.5 80.0 0.4 805 I 0.9
Vinka rosa S 89.8 97.0 1000 | 1600 | 1000 | 1060 | 1000 | 1000
/20 76.5 85.1 87.0 88.5 92.0 93.0 932 | 952
/40 553 66.3 70.7 732 775 0.5 82.5 86.1
5/80 44.6 50.0 54.5 576 62.8 67.2 676 | 698
Bougainvilla spp. S §1.5 6.7 1000 | 100.0 | 100.0 | 1000 | 1000 [ 1000
S0 67.4 703 73.0 76.1 807 83.5 86.0 86.5
5/40 594 65.7 673 700 72.0 74.0 74.1 76.3
S/80 51.0 57.1 58.0 62.2 56.2 56.8 68.0 | 693
Canna indica S 804 87.4 100.0 | 1000 | 1000 | 1000 | 1060 | 100.0
820 70.2 76.2 76.5 80.0 808 81.0 822 842
540 555 610 63.0 63.9 673 70.5 705 1 719
/80 345 39.0 443 533 60 4 60.6 63.0 | 6319
Tagetes erecta 5 91.0 1006 § 1000 | 1600 | 1000 | 100.0 [ 100G | 1000
520 64.6 §3.3 852 87.0 90.2 90.2 91.2 94.2
840 635 67.0 72.0 75.1 805 6.5 86.5 | 900
. 5/80 48.0 524 55.8 57.0 1.0 62.6 64.6 674
Petunia hybrida S 160.0 | 1000 | 100.0 § 10GO | i00.0 | 1000 | 1000 | 1000
$/20 7.1 80.8 822 829 856 91.6 922 |, 924
/40 74.0 774 80.0 815 0.3 87.5 890 | 896
5/80 85.0 705 755 77.0 78.0 80.1 820 | 810
Tropaecium nasturtium S 913 160.0 | 1000 | 1000 ] 1000 | 1000 | 100G & 1000
$/20 78.1 6.8 89.2 92.6 96.0 96.4 972 97.2
$140 66.2 750 80.4 810 82.5 836 86.0 | 864
§/80 57.0 62.5 69.6 74.1 75.0 75.4 776 716
Gerbera jamesonii 5 657 1000 | 100 1 1000 1 1000 | 1000 | 1000 | 1000
820 75.3 77.0 78.0 83.0 872 89.2 508 | 923
S/40 62.3 63.4 652 68.2 73.0 78.0 302 813
5/80 45.0 49.2 50.5 56.4 60.6 66.0 66.5 710
Distilled water 0.0 0.0 0.0 0.0 0.0 0.0 00 1 0D
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Table 2: Effect of soil amendment with dried chopped plant flowers on reproduction of Meloidogyne
Incognita on tomato .

Treatment Dose No. of Reduction % | No. of galls/ | Reduction

Yow/w Eggmasses/ plant %
plant

Delonix regia 1 283 E 52.2 243 GH 539
2 209 K 64.7 18.4 N 34.8
L 3 162 M 72.6 149 O 71.8
Salvia farinuceae 1 206 K 652 174 N 67.0
2 13.2 NO 77.7 125 P 76.3
3 10.0 QR 83.1 8.1 8§ 84.6
Salvia splendens 1 262 F 55.7 240 H 54.5
2 207 K 65.0 20.6 KL 61.0
3 184 L 68.9 145 O 72.5
Bauhinia variegaia 1 342 C 422 296 D 43.9
2 266 F 551 224 1) 57.6
3 207 K 65.0 20.0 LM 37.9
Lantana camara 1 332 C 43.9 306 D 42.0
2 281 E 525 24.1 GH 543
3 24.5 GHI 58.6 20.9 JKL .604
Pelargonium graveolens 1 255 FG 56.9 231 HI 56.2
2 187 L 68.4 19.8 LMN 62.5
3 124 OP 79.1 137 N 74.0
Nerium oleander 1 143 N 758 145 O 72.5
2 12.0 OP 79.7 10.2 QR 80.7
3 10.0 QR 823 10.0 QR 1.1
Hibiscus rosa-sinensis 1 25.0 GH 57.8 220 UK 583
2 14.9 MN 74.8 11.3 PQ 78.6
3 98 R 83.4 9.0 RS 82.9
Vinca rosa 1 292 DE 50.7 26.1 F 50.6
2 24.3 HI 58.9 204 L 61.4
3 19.5 KL 76.0 173 N 67.2
Bougainviila spp. 1 396 B | 331 359 C 32,0
2 304 D 48.6 28.1 DE 46.8
3 243 HI 58.9 203 L 61.5
Canna {ndica l 414 B 301 381 B 27.8
2 302 D 49.0 372 B 295
3 262 F 55.7 274 E 48.1
Tugetes erecta 1 304 D 48.6 278 E 473
2 235 U 60.3 200 L 62.1
3 222 ) 62.5 18.6 MN 64.8
Petunia hybrida 1 230 U 61.1 243 GH 539
2 145 N 75.5 176 N 66.7
3 10.6 QR 81.1 11.0 PQ 79.2
Trapaeolum majus 1 348 C 412 306 D 42.0
2 207 K 65.0 20.8 KL 60.6
3 11.2 PQ 81.1 10.0 QR 81.1
Gerbera jamesonii 1 24.4 HI 588 25.6 FG 515
2 158 M 68.2 125 P 76.3
3 134 NO 77.4 11.3 PQ 78.6
Control + nematode 592 A -—- 528 A -~

Means followed by the same letter (s} in each column are rot significantly different at 5% level according to Duncans multiple
range test .



Nematicidal Potentials OF Dry Flowers

{31

Table 3 : Effect of soil amendment with dried chopped plant flowers on growth of tomato plants infected
with Melaidogyne incognita ,

Treatmeni Dose % Shoot Root |
wiw
Weight (g) | Length (cm) | Weight (g} 1 Length (cmj {
Delonix regia 1 6.6 A 27.6 Hl 4.0 A £5.0 BC
2 3.7 EFGH 3o C 39 A 155 B ‘
. 3 3.3 GHI 28.6 FGH 3.3 BC 13.6 DE
Salvia farinaceac 1 6.0 AB 30.0 DE 3.2 BC 140 CD
2 4.¢ DEFG 250 KL 28 BC 10,0 LM
| 3 32 GHI 19.3 OFQ 2.2 DEF 9.0 MN
Salvig splendens 1 5.8 AB 28.7 EFG 4.0 A 11.6 HIJ
2 4.3 DEF 26.0 JK 2.7 CD 90 MN |
3| 30 HU 18.7 QR 1.6 EF 65 O |
Bauhinia variegata L7 63 A 333 B 2.7 CD 11.7 GHH -
- ; 587 A 356 A 3.0 BC 156 B~
1 1 46CDE ; 310C 2.0 DE 13.0 BF
Lantana camara 1} 48 BCD | 296 DEF 35 BC 106 L |
2 r 56 ARC 03 D 4.2 A 120 K :
i | 49 BCD | 300 DE 2.8 BC 7.5 OP |
Pelargonium ! 3.2 GHI 23.6 MN 29 BC 12,0 K
graveolens 2 3.9 EFGH 28.0 GHI 4.3 A 140 CD
3 1.8 EFGH 260 JK 318 AB 11.5 1J !
Narium oleander 1 23 23.0 ON 1.3 FG 9.0 MN
2 3UHU | 240 LMN .6 EF 3.0 NOP ‘I
3 | 10K i8.0 R 1.0 G 4.0 S |
Hibiscus rosa- 1 28 1) 270 1 2.6 CD 133 DE
sinensis 2 1.9 K 233 GH 1.9 EF 13.0 EF |
3 3.9 EFGH 29.0 EFG 1.9 EF id6 C
Vinka rosa 1 3.0 HOD 230 N 2.4 DE 12.7 EF
2 2351 20,6 O 1.6 EF 13.0 EF
3 2.0 160 5 1.0 G 84 NO
Bougainvilla spp. 1 4.5 DE 26.0 GK 3.0 BC 110 J
2 4.0 DEFG 23.0 ON 27 CD 9.0 MN
3 3.0 HYJ i9.7 OPQ 2.6 CD 6.5 Q
Canna indica 1 4.3 DEF 270 1 3.5 BC 13.0 EF
2 5.6 ABC 320 C 4.6 A 10.0 LM
3 3.9 EFGH 24.0 LMN 2.7 CD 7.6 QP
Tagetes erecta 1 3,7 EFGH 28.6 FGH 2.8 BC 12.3 FGHI
2 4.4 DE 320 C 3.5 BC 13.0 EF
3 3.5 FGHI 27.6 1J 24 DE 186 A
Petunia hybrida | 1.9 K 2000 QP 1.4 FG 73 PQ
2 261 23.0 ON 1.6 EF 8.0 NOP
3 1.3 K 9.0 PQ 1.0 G 60 R
Tropaeolum i 5.0 ABC 335 B 2.1 DEF 184 A ;
nasturtium 2 4.1 DEFG 29.0 EFG 1.8 EF 160 B :
3 2.7 0 244 LM 07 G 150 BC
Gerbera jamesonii | 28 17 230N 2.8 BC 10.0 LM i
2 1.7 K 20.0 OP 2.0 DE 93 MN !
3 1.0 K 16.8 § 1.4 FG 79 OoP
Control + nematode - 3.4 GHI jiscC 4.6 A o5 L !

Means foHlowed by same letter {s) in cach column arc rot significantly different at 3% level according to Duncans

multiple range test .

The treatments of N. oleander, H.rosa- sinensis |
P.hybrida, D. regia and P. graveolens were highly
efficent in controlling M.incogrita ( Aziz ef al,
1995 and Montasser er «f, 1999) . But , the
treatments of B. variegara . L. camara and C
indica were the least effictive (Alsayed et al., 1992
; Dalal ef a/., 1998 and Pandey et al, 2001)

Tomato growth respose

Data presented in table(3) cleared that,
most treatments improved the plant growth
comparable to  the check, heighly significant
increase in shoot weights were apparent in soil
treated with doses 1 and 2 % of Dregia |
Sfarinaceae , S.splendens and  Clindica
treatments.yet at the highest dose 3 %., the shoot
weights were decrease significantly. Also,data

showed reduction in root weights in soil treated
with 1,2 and 3 % concentrations of all treatments
except P.graveolens .Shoot and root length showed
inhibition with increasing concentrations of the
most flower extracts especiaty those of S.splendens,
Vrosa, B.sppand Gjamesonii . The improvement
in plant growth especially(shoot weight and root
length) at 1, 2 % concentrations may be due to the
nematode suppression and / or the effect of these
amendments as organic manures, (Siddiqui &
Alam, 1988) .Phytotoxicity was obvious in
N.Oleander |V.rosa P hybride and G jamesonii at
1,2 and 3% treatments ,as well as the majority of all
treatments at 3% concentrations .that may be
refered to of some chemical components adverse
effects on plant growth ( Atam,1987 ‘Awan et o/,
1992 and Dalal er al, 1998 ),
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