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Control of the Root—Knoet Nematode Meloidogyne
incognita on Sunflower Plants with Certain
Organic Plant Materials and Biocontrol Agents
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maitrials and biocontrol agenis on comrolling Meloidogyne
incognita on sunflower plants was studicd. Trestment with garlic
cloves cansed £9.9-93.8% reduction in root galls and nematode egp
cabillaceae and cobbage leaves gave 76.3-86.6% reduction in galls
and nematode egg masses Trestments with scsame and flax seed
cakes resulted in 90.1-94.5% redection in root galls and nematode cpg
masses, followed by trestment with cotton seed cake which caused
84.9-86.9% reduction in galls and nematode egg masses. Treatments
(92.2-98.6%) in root galls and nematode egg masses. Treatments of
acacia sced powder and camphor dried leaves induced 54.6-66.3%
redoction in root galls and nematode cgg masscs. Trestments of
sesame, neem, wormwood, demssisa, rosemary and asparagus plant
materials cansed 90.9-98 3% reduction in numbers of root galls and
pematode cgg masses. On the other band, treatment with coleus plant
materinls resulted in 75.3-76% reduction in numbers of root galls and
nematode ¢gg masses. Treatment with Furadan-10G induced high
reduction (99.4%) in numbers of root galls and nematode egg masses.
Treatment with Sincocin-AG caused 65.4-72.8% reduction in numbers
of root galls and nematode egg masses, followed by Kapronite
treatment with 60.6-66.5% reduction in pumber of root galls and
pematode egg masses. Treatments of Agri-50 and Agerin resulted in
38.7-61.1% reduction in numbers of root galls snd nematode egg
masses.
Keywerds: biocontrol, Meloidogyne incogmila, organic plant
materials, root knot sunflower
The root-kmot nematodes (Meloidogyne spp.) attacked sunflower plants causing a
great damage to the infected plants. The nematode damage can be overcome by
using soil amendments of dried marine algae B. cabillaceae, cabbage leaves,
smashed garlic cloves, dried soil amendments, seed powders of termis, fenugreek
and acacia, oil seed cakes, Agerin, Agri-50, Kapronite, Sincocin-AG, and the
nematicide Furadan-10G (EL-Sherbiny, 2000; Ismail and Hasabo, 2000 and Heikal,
2001). :
Application of organic amendments to soil to control plant-parasitic nematodes
has been investigated extensively (Moninsser, 1991; Abadir er al, 1994 and

Hammad, 1999). The use of marine algac and garlic as control agents against plant-
parasitic nematodes has been stndied by many workers (Paracer ef al, 1987 & Anter
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et al., 1994). Also, previous studics showed that the addition of asparagus, Egyptian
clover, marigold, margrite, noem, wormwood and olive dried plast materials cansed
significant reduction in galls snd egg masses of Meloidogyne spp. on seaflower
plants (EL-Nagar ef al., 1993 snd Abadir et al_, 1994).

Oil cakes of cotton sceds, castor bemn, liescod, mustard, sesamee and soybean
have been used as soil amendments for the costrol of root-knot nessatodes (Abid er
al., 1995; Ali and EL-Hamawi, 1995; Kkan of al_, 1995 and Shah er ol, 1992). Also,
previcus studies have shown significant reductions in nematode infestation by using
certain bioproducts and different nematicides (Aboul-Eid er of., 1993; Baird ef of,
2000 and Yorahim et al., 1994).

The presemt rescarch studics were carvied out to study the effects of soil
amendments with dried marine algae B. cobillaceae, cabbage leaves, smashed garlic
cloves, dried plaut materials, seed powders of formis, fexmigreck amd acacia, oil seed
cakes, Agerin, Agri-50, Kapronite, Sincocin-AG, aad the nematicide Faradan-10G
on M. incognita infection on sanflower plants cv. Myak.

Materials and Methods

Effect of soil amendmerts with iermis, ferugreek, acacia seed powders and dried
leaves of camphor on comtrolling Meloidogyne incognita on surflower:

Sunfliower seeds were sown in 15 cm dism. clay pots contzining amtocksved
sandy clay soil 1:1 (v:v). One week after emergence, scedlings were thinned to two
per pot. The test plant materials were applied to the soil at the rate of 35 g per pot.
Treated pots were inoculated with 5000 nematode egps/pot at the sume time or two
days after applying the plamt materials. Uninoculated pots served as control.
Trestments were replicated 4 times. Pots were harvested 45 days afler nematode
inoculation. Data of numbers of root galls and egg masses and dry weights of shoot
and root systems were determined.

Effect of soil amendments with garlic, marine alga, Botryocladia cabillaceae and
cabbage leaves on controlling Meloidogyne incognita on sunflower:

Sunflower seeds were sown in 15 cm diamn. clay pots contaiming stoclaved
sandy clay soil. Seven days after emergence, seedlings were thinned to two per pot.
Smashed garlic cloves, air- dried alga and dried cabbage leaves were used at the rate
of 30g per pot. Treated pots were inocuketed with 5000 nematode cggs/pot at the
same time or two days after applying the biocoutrol plant materials. Uninoculated
pots were served as control. Treatments were replicated 4 tames. Pots were amanged
in a randomized complete block design. Plants were barvested 45 days afier
nemntodemocu!anon.Tbenunﬂ)asofmotgaﬂsmdeggmddymﬁnof
shoot and root systems were assessed.

Effect of soil amendments with cotfon, flax and sesame seed cakes on comrolling
Meloidogyne incognita on sunfiower:

Sunftower seeds were sown in 15cm diam. clay pots filled with axoclaved sandy
clay soil. Seven days after emergence, scedlings were thitmed to two per pot. The
tested seed cakes were used at the rate of 3¢ g per pot. Pots werc inoculated with
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5000 nematode eggs per pot ot the same time or two days afier applying the tested
plant materials. Un-inoculated pois were served confrol. Treatmends wese
replicated 4 times. Pots werc araaged in 2 randomized complete block design. The
experiment was terminated 45 days afier nematode inoculstion. Numbers of root
galls and egg masses and dry weight of shoot and root systems were determined.
sunflower:

A greenhounse experiment was carried out t0 determine the effect of dried plant
matevials of asparapus (Asparagus spremgeri), wormwood (Artemisia cinna),
rosemary (Rosmarinss officinalis), seswme (Sesamwm indicum), coleus
{Coleus bhanei), neem (Azadirachia indica) sxd Demssisa (Ambrosia mariiima L.)
on controlling M incognita infecting sumfiower cv. Myak . Sunflower seeds were
sown in 15 cn diam. clay pois filled with antoclaved sandy clay soil. One week after
emergence, scedlings were thinned to two per pot. The test plant materials were
applied to the soil at the rate of 30g per pot. Treated pots were inoculated with
5000 nematode cgps/pot at the same time of applying the plant materials.
Uninoculated pots were served as control. Trestments were replicated 4 times. Pots
were arranged in a rendomized complete black design. Planis were harvested
45 days after nematode inoculation. Data on nmnbers of root galls and egg masses
and dry weight of shoot and root sysicms were deternnined.

Effect of Agerin. Agri-50, Fwradan-10G, Kapronite and Sincocin-AG on
Meloidogyne incognita on ssurflower:

This experiment was conducted 0 determine the effect of the following
biocontrol agents and chemical materisls on controlling M. incognite on sunflower
cv. Myak:

(AGERI), Agriculture Rescarch Centre (ARC) Giza, Egypt.

i-50: Organic solutions, L.L.C_,; Los Anpeles, California USA.
* The gramisr nematicide, carbofran (Furadan-10G) FMC chemical, FPRL

Agmdﬂmlhm&mw-lm 19103 (USA)

: product from Soil aad Water Use Dept . National Rescarch Centre.
* Sincocin-AG: biologicsl comirol solatiom obteined from ATL Enterprises, INC,

Dallas Texas, USA.

Agerin was applicd in two doses 2.5 and Sg/pot twice at the same time of
2 5% and 5% /pot twice at the sume time of nematode inoculation and 30 days Iater.
Foradan-10G  (2,3-Dilsydro-2-diamctieyl-7 besacfiwanyl methyl cabamate) was
applicd at the rate of Sg/pot at the same time of nemstode inocalation.

Kapronite was applied at the rade of 2 sud 4g/pot twice at the same time and afier
30 days of nematode imoculation Simcoci-AG was applied in two concentrations
5% and 10% per pot st the same time of aemslode inoculstion and weekly for
1 month (4 times).

Sunflower sceds were sowa im 15 can diasm. clwy pots filled with mixture of 1: 1
{v-v) sutoclaved sandy clay soil. One week aficr cmergence, seedlings were thinned
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to two per pot and treated with 5000 nematode eggs/pot alone or in combination
with the examined bioproducts and nematicide. Treatments were replicated 4 times.
Untreated pots served as control. The experiment was terminated 45 days afier
nematode inoculation. Numbers of galls and egg masses and dry weight of shoot and
root systems were determined.

Results

Effect of svil amendmemt with garlic, marine alga, Botryocladia cabillaceae and
cabbage leaves on Meloidogyne incognita on sunflower:

Data in Table (1) show that all applied treatments cansed significant reduction in
numbers of root galis end egg masses of M. incognita. Treatments with garlic cloves
either before or at the same time of nematode inoculation resulted in the highest
reductions (89.9-93.8%) in the number of root galls and nematode egg masses.
Treatments with marine alga Botryocladia cabillaceae showed (82.4-86.6%)
reduction in the numbers of root galls and egg masses. Treatments with dried
cabbage leaves either before or at the same time of nematode inoculation gave
(76.3-85.5%) reduction in the numbers of root galls and egg masses. Also, the
results showed that treatments with marine alga and cabbage leaves at the same time
of nematode inoculation resulted in a significant increase in shoot dry weight.
Treatment with marine alga before nematode inoculation caused significant increase
in root dry weight in comparison with that of the nematode treatment (Table 1).

Table 1. Effect of soil amendments with garlic, marine alga, Bofryocladia

cabillaceae and dried cabbage leaves on Meloidogyne incognita (MDD
infecting sunflower plants

. No. of root galls & | Decrease (%) of
Dry weight () | cgg masses/plant galls & epg masses

Treatment
Egg Egg
Shoot | Root | Galls Galls | =
Control i3.74e{ 534 ab - — - -

M, incognita (MI) 14.46 be] 4.06 b [2760.8 a} 2703.5 a - -
Garlic + MI

at the same time 14.80 be| 5.85 ab |185.3 edl 1683ed | 933 93.8
Garlic + MI

2 days later

Marine aiga + Ml

at the same time
Marine alga + Ml

2 days later

Cabbage leaves + Ml
at the same time
Cabbage leaves + MI
3 days later 18.77 ab/ 6.80 ab | 6550b| 6273b | 76.3 76.8
Data are averages of 4 replicates. Values within a column followed by the same letter(s) are
not significantly different at (P=0.05).

15.94 bej 5.96 ab 276.5 cdl 2408cde| 899 91.1

21.98a|7.46 ab 393.8cd! 3618cd | 857 | 866

21.80a) 8.59a [499.5bc| 476.3bc | 819 824

2307a]7.19ab 4055 cd|391.8 bcd | 853 85.5
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Effect of soil amendments with sesame, mdﬂaxwdodsmswﬂowa
plants infected with Meloidogyme incogriita:

DammTabba)showﬂntnmmtemmdakmmd
significant decrease n the pombers of root palis and nematode cgp masses
developed on sunflower plants in comparison with those of the nematode treatment.
“Treatments with sesame and flax seed cakes cither before or of the same time of
pematode inocalation showed the highest reduction (90.1-94.5%) in the numbers of
root galls and nematode egg masses. Treatments with cotton seed cake ‘caused
(84.9-86.9%) reduction in mumbers of root galis and nematode cgg masses. The
applied treatments cansed insignificant differences in shoot or root dry weights in
comparison with those of the conirol treatment.

Table 2. Effect of soil amendments with sesame, cotton and flax seed cakes on
sunflower plants infected by Meloidegyne incogwmits (MI)

Dry weight (g) No.ufmotg;l:: Decrease (%) of

Treatment

control 13.11ab 196a] — — - -
M incognita(MI)  [10.71ab{1.74 ab] 148532 { 144832 - -
Sestme cake T o |17.022] 2562 | 850cd | 7930l | 943 | 945
mﬁ'ﬁe *ML 1169923323 | 1475bc | 1298bc | 901 | 910
ff;f’:"ﬁ%ﬁ“ 896b | 3402 | 201.0bc | 1895bc | 865 | 869
m]‘;‘g" ML Lio1ab 356a | 22400 | 20980 | 849 | 855
ﬂﬁeﬁ& 13.77ab] 2922 |119.0bdc{107.0bcd| 919 | 926
glzys“mm - 4. 1s.b] 2.11a | 1290bc | 121.8bc | 913 91.6

Duia are averages of 4 replicates. Values within a colwsmn followed by the samc Icticr(s) are
not significantly different ot (P=0.05).

dried plant materials on controlling Meloidogyme imcognita on sunflower:

Data in Table (3) show that trestraents with the tesied plant materials have
significantly decreased the mmnber of root galls and nematode cgg masses developed
on sunflower plants in comparison with those of the nematode treatment Treatmenis
of termis and fenugreek seed powders either before or at the same time of nematode
inoculation showed high rednction (922-98.6%) m mambers of root galls and
nematode egg masses. Treatmenss with acacia seed powder cither before or at same
time of nematode inoculation gave 63.6-66.3% redmction i root galls and nematode
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Table 3, Effect of soil amendments with termis, femugreek, acacia powders and
campheor dried leaves on sumflower plants infected by Meloidogyne

incognita (MI)
. No. of root galls &| Decrease (%) of
Treatment Dry weight (g) egml‘;:t galls & nE:;ses
Shoot | Root | Galls Galls
Control 13.74abc] 5.34b | - - - -
| M. incognita (MT) 14.46 abc|4.06 bc 27608 of 2703.5a ] — -
eisseods tML | yg95a | 5350|7934 | 3484 [ 971 | 986
Termis seeds+ M1
2 days Lat | 17.30ab [ 9272 |1060d]| 5434 | 962 | 979

Fenugreek seeds + Mi
a the smme time 15.60 abc |4.69bc| 903d | 858d 96.7 96.8

[ Fenugreek seeds +MI
2 days Iater 18.16ab | 5470 |214.5d| 201.3d | 922 926

e aaoods 1M 13.17bcd[2.10bc|9333¢| 9123¢ | 662 | 663
u,,,""'m"“'“w 16.42ab [3.82bc(993.0¢| 9838¢c | 640 | 636

ot s e | 10.620d | 176 [9940¢| 9m20¢ | 639 | 610

e M| 9864 [206 beli2530y 122436 | 546 | 547
Data are averages of 4 replicates. Valucs within a column followed by the samc Ictier are not
significantly different at (P=0.05).

€gg masses. On the other hand, trestments of camphor dried leaves cansed 54.6-64%
reduction in numbers of root galls and nematode egg masses. Treatment of termis
seed powder before nematode moculation caused a significant increase in root dry
weight.

Effect of soil amendment with some dried plant materials on controlling
Meloidogyne incognita on swyflower:

Data in Table (4) show that treatments with the tested plant materials
significantly decreased the nmmbers of root galls and nematode egp masses
developed on sunflower plants in comparison with those of the nematode treatment.
Treatments of sesame, neem, wormwood and demssisa plant materials caused high
reduction (94.3-98.3%) in numbers of root galls and nematode egg masses.
Treatments of rosemary and asparagus plant materials showed reduction of
90.9-92.3% in numbers of galls and nematode egg masses. On the other hand,
treatment of coleus plant materials showed reduction of 75.3-76% in mumbers of
galls and nematode egg masses. Treatment of asparagus gave a significant increase
in shoot dry weight, whereas treatmenis of rosemary, asparagns and wormwood
caused significant increases in root dry weigh in comparison with the other
treatments and check (Table 4).
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Table 4. Effect of soil amendments with some dried plant materials on
sunflower plants infected by Meloidogyne incognita (MI)

. No. of root Decrease (%) of
Dry weight (g) &eggmasseslg;:nl:nt galls& egg masses

Treatment

Egg Egg
Shoot | Root | Galls Galls | o

Control 12.62bed{ 236¢ - - - -

M. incognita 915 d | 190c | 1977.8a | 18963 a - -

Wormwood + MI | 1697bc | 5.748b [ 97.3 cde [90.0 cde| 95.1 95.3

Rosemary + Ml 17916 | 8.76a | 152.8 cd | 147.3cd| 92.3 923

Asparagus+MI | 32.80a | 6.048b | 1793 c | 168.5¢c | 909 91.2

Coleus + Ml 11.78bed| 4.75bc | 4883 b | 4600b | 753 76.0

Neem + Ml 1049cd | 1.54c |49.5 cde |46.0 cde| 979 97.6

Demssisa+ MI  [13.30bed| 243 ¢ | 102.0cde 196.8 cde| 94.8 949

Sesame + MI 11.21bed] 235c¢ | 34.8 de 333 dej 982 98.3

Data are averages of 4 replicates. Values within a column followed by the samc letter(s) arc
not significantly different at (P=0.05).

Effect of Agerin, Agri-50, Furadan-10G, Kapronite and Sincocin-AG on
Meloidogyne_incognita on sunflower

This experiment was carried out to determine the effect of Agerin, Agri-50,
Kapronite, Sincocin-AG, and the granular nematicide (Furadan-10G) on
M. incognita infection on sunfiower cv. Myak. Data in Table (3) show that most of
the applied treatments resulted in significant reduction in the numbers of root galls
and nematode egg masses. Treatment with Furadan-10G induced the highest
reduction 99.4% in numbers of root galls and egg masses. Treatments with Sincocin-
AG caused 65.4%-72.8% reduction in numbers of root galls and egg masses
followed by kapronite treatmenmts either 2 g/pot or 4 g/pot which caused
60.6%-66.5% reduction in numbers of root galls and nematode egg masses. On the
other hand, Treatments of Agri-50 (2.5%) and Agerin showed low reductions in root
galls and nematode egg masses. The applied treatments with kapronite (2 & 4 g/pot)
induced the highest values of the dry weights of shoot and root systems of sunflower
plants in comparison with those of control and the other {reatments (Table 5).
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Table 5. Effect of Agerin, Agri-50, Furadan-10G, Kapronite and Sincocin-
AG on Meloidogyne incognita imfecting sunflower plants
. No. of root galls & egg| Decrease (%) of
Treatment Dry weight (z) masses/ plant egg masses
Shoot | Root | Galls |Epg masses| Galls
Control 504 bcj1.25 be - -
M incognita 345 od 0.89 c] 2075.0a | 2004.0a -
in .5 3.15 4134 be[11238bc| 10823 bc | 45.8 459
in Sg/pot 596 b|1.85 bc!11760bc] 11103 bc | 433 44.6
| Apri-50%2.5% PB.60 od]1.68 bec} 1273.0b | 12215b | 38.7 39.0

| Agri-30% 5% 37 cd1.58 be| 827.0cd | 780.0 od | 60.1 | 611
Furadan10G /pot 3.73 od|2.11 ab} 13.0 e | 113 ¢ | 994 | 994
Kapronite 2g/pot_|8.48 a|1.34 bc| 807.3cd | 7893 cd | 61.1 | 606

Kapronite 4g/pot |8.84 a;3.20 a] 6943d | 6785 d | 66.5 66.1
Sincocin-AG 5% H.58 203 b] 715.0d | 693.5d | 655 654
Sincocin-AG 10%3.53 cd{1.04 5733d | 5453 d | 724 72.8
Data are averages of 4 replicates. Valnes within a column followed by the same letter(s) are
not significantly different at (P=0.05).

Discussion

The obtained data showed that treatments with smashed garlic cloves, marine
alga B. cabillaceae and dried cabbage leaves caused reduction in root galls and egg
masses of M. incogrita on sunflower plants. Also, these treatments showed an
increase in the growth parameters of sunflower plants. Similar findings were
reported by other investigators (Paracer et al., 1987 and ibrahim, 1989). Sukul
(1994) indicated that the toxicity of garlic may be due to toxic effects of certain
sulpher compotnds such as Allicin diallyl disniphide oxide.

It is evident that treatments with sesame, flax and cotton seed cakes cansed great
reduction in root galls and egg masses of M incognita on sunflower plants. Also,
treatments with the tested seed cakes capsed significant increase in growth
parameters of sunflower plants. These results are in agreement with those of other
workers (Khan et al., 1995; Abid ef al_, 1995 and Shah et ol., 1992).

Results of the control study revealed that soil treatment with termis, fenugreek,
acacia seed powders and camphor dried leaves cansed great reduction in root galls
and egg masses of M. incognita on infected sunflower plants. Also, these treatments
resulted in a significant increase in growth parameters of sunflower plants. These
results are in agreement with those of Abadir ef al. (1994) and Hammad (1999). -

It is evident that soil treatment with dried plant materials of wormwood,
rosemary, asparagus, coleus, neem, demssisa and sesame caused reduction in root
galls and egg masses of M. incognita on sunflower plants. Similar findings were
reported by Gommers and Bakker (1988) who indicated that some plant extracts
contain nematicidal or nematotoxic compounds.
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Recently, much information has been generated on the efficacy of soil
amendment with organic maiter on comtrolling plant-parasitic nematodes. It is
evident that biological effects produced by the degradation of organic matier in the
soil could result m some adverse effects or amtagonistic action on phytonematode
populations in the ecosystem. Bello ef al. (2002) indicated that bio-fumigation
(gases produced during the bio-decomposition of organic matter in the soil) is
a control alternstive based on the use of local orgamic sources and that could reduce
environmental impact from agricultural waste and increases the quality of plant
production. The effectiveness of bio-fumigation is much similar to conventional
fumigants, and at the seme time, it improves chemical, physical and biochemical soil
characteristics. Results of the nematode control stady showed that treatrnent with
Furadan-10G (Carbofuran) greatly reduced numbers of root galls and egg masses of
M. incognita on sunflower plants. Similar results were reported by other workers
(EL-Sherbiny, 2000 and Heikal, 2001).

The present resuits also indicated that treatments with Sincocin-AG at the rate of
5% and 10% decreased root galls and egg masses of M. incognita on sunflower
plants. These findings are in accordance with those of Ibrahim (1989) and Mahgoub
{1996). The control study also showed that treatments with Agerin, Agri-S0 and
Kapronite were effective in reducing root galls and egg masses of M. incognita on
sunflower plants. These results are mmch similar to those of other workers
(EL-Sherbiny, 2000; Ismail and Hasabo, 2000 and Heikal, 2001).

Since the data of nematode control from pot experiments are very promising,
further investigations are necessary, especially vnder field conditions. Such studies
counld help growers in controlling plant-parasitic nematodes especially the root-knot
nematodes.

In general, information on integrated comirol of plant- parasitic nematodes is
very important and must be applied to suppress nematode populations vnder field
conditions. It is clear that nematode comirol en economic plant crops can be
achieved if resistant plant cultivars, crop rotation, biological contrel agents or soil
organic amendments are used property.
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