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Interaction between Certain Root-Rot Fungi and
the Root-Knot Nematode, Meloidogyne incognita
on Sunflower Plants
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flects of the root-rot fungi: Rhizoctonia solani, Macrophomina

phasealina and Fusarium solani on sonflower plants cv. Myak
infected by Meloidogyne incognita were studicd. The results indicated
that combined infection with M. incognite plus any of the tested fungi
resulted in significant reduction in number of root galls and nematodc
egg masses. Plant growth reduction and discase severity were greatly
evident when M incognita was imoculaded simubmncously with
R soloni. Inoculation with M. incognita alonc or in combination with
thwee different inoculum levels of R. solani, M. phaseolina ot F. solani
on sunflower cv. Myak was studied in three greenhouse experiments.
Treatments with M. incognita in combination with different inoculum
levels of the tested fungi caused significant reduction in number of
root galls and nematode egg-masses and the dry weight of sunflower
plants.

Effect of inoculation time of M. incogmita applied alone or in
combination with R solani, M. phaseoling #nd F. solani on sunflower
cv. Myak was also studied, Treatments with any of the tested fungi
cither at the same time or onc week before M. incognita inoculation
resulted in significant reduction in number of root galls and nematode
egg-masses. Treatments with M. incognita alonc or in combination
with any of the examined fungi caused sigaificant reduction in the dry
weight of sunflower plants,

Keywords:  Fusarium  solani, Macrophomina  phaseolina,
Meloidogyne incognita, Rkizoctomic solani, root-rot
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Oil field crops represent a great economic importance in the Egyptian agriculture
and industry. Sunflower crop plays a major role in the diet of many people in Egypt
and other countries. Previous investigations showed that sunflower plants have been
attacked by many phytoparasitic nematodes and pathogenic fungi (Shohla, 1980;
Sharma, 1990 and Ahmed et al., 1994).  Several root pathogenic fimgi attack
sunflower plants during the growing season inducing diseases such as Gamping-off,
root rot, charcoal rot and wilt. Previous studies showed that the root-rot fungi:
Fusarium moniliforme, F. oxysporum, F. semitectum, Macrophomina phaseolina,
Phytophthora  nicotianae var parasitica, Pythiwm irregulare, Sclerotinia
sclerotiorsan and 8. rolfsii were pathogenic to germinating seeds and scedlings of
sunflower (Sadashivaiah ef al., 1986; Zazzerini and Tosi, 1987; Ahmed ef al., 1994
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and EL-Komy, 2001). Impostance of the plant parasitic nematodes in root discase
complex has received mruch attention. Many reports bave shown that infection with
the root-knot nematodes (Meloidogyme spp.) and some root pathogenic fimgi may
result in greater damage on the host plant than either pathogen acting alone (France
and Abawi, 1994; Mahgoub, 1996; Mohamed et al., 1990; Shahda and EL-Saedy
1990; Srivastava and Singh, 1991 and Khan and Hossini-Nejad, 1991).

The present research was caried out to study effects of the root-rot fimgi:
Rhizoctonia solawi, Fusarism solowi and Mocrophomina phaseolina alone or in
combination with Meloidogyme incogrita on sunflower plants cv. Myak.

Materials and Methods

Nematode inoculum preparation:
Females and cgg-mnasses of Meloidogyme incognita were isolated from infected
eggpiant roots. Cultures of this nematode species were established from single egg-

tomato roots using sodiom hypochlorite (NaOC]) sohation as described by Hussey
and Barker (1973).

Source of fungal pathogens:

Fungal pathopens uscd in this stody, ie Fusarium solani, Macrophomina
phaseolina and Rhizoctonia solani, were obtained from the culture collection of the
Department of Plant Pathology, Faculty of Agriculiure, Alexandria University.
Effect of R. solawi, F. solani and M. phaseolina alone or in combination with
Meloidogyne iwcognita on sseflower plonts:

A greenhogse experiment was comdocted to determine the effect of R solani,
F. solani or M. phaseoling slone or in combistion with M. incognita on sunflower
cv. Myak, Sunflower seeds wese sown in 15 am dism clay pots filled with
autoclaved soil mixtare of 1: 1 (v: v) ssnd and clany. One weck after emergence,
seedlings were thinned to two per pot. About 35 grams of barely grains infested with
cither R solani, F. solani o« M phaseoling were used as a fingal inoculunvpot.
Treated pots were inoculated with 5000 nematode eggs/pot at the same time of
fingal inoculation Uninoculated pots were served as a check. Treatments were
replicated 4 times. Pots were aranged in & randomized complete block design. The
experiment was texminated 45 days afier nematode inoculation. Number of root galls
and egg-masses and the dry weights of shoot and root systems were determined.

Effect of differem inoculwm levels of R. solami, F. solani and M. phaseolina alone or
in combination with Meloidogyne incognita on sunflower plants:

Three greenhouse cxperiments were camicd out to study the effect of three
different inoculam levels of F. solani M phaseolina or R. solami, alone or in
combination with M incognita or sanfiower cv. Myak. Sunfiower seeds were sown
in 15 cm diam clny pots containing sutoclaved sandy clay soil. A total of 36 pots
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were used for each fungns. Seven days afier emergence, seedlings were thinned to
two/pot. Three different fingal inoculmm levels of each fongns wexe nsed as follows;
20, 35 and 50 g of infested barley grains/pot.

Treatments included fungal indcakation and funpgns ples 5000 nematode egps/pot
at the same time of fimgal inocnistion. Uninoculated pots served as a check.
Treatments were replicated forr times. Pots were arranged in a randomized complete
block design. Plais woae harvested 45 days afier fimgal and/or nematode
inocolation. The nnber of root galls and nematode egg-masses and dry weight of
shoot and root systems were sssessed.

Effect of inoculation time of Meloidogyne incognita alone or in combination with
R solawi, F. solani or M. phaseolina on sunfiower plants:

Three greenhouse experiments were conducted to determine the effect of time of
mmﬂmenMMquM
or R solani on gyowth of seafiower ¢v. Myak. Sumflower sceds were sown in 15 em
diam clay pots filled with satoclaved sandy clay soil 1:1 (vzv). A total of 20 pots
werc used for each fimgus in a separate experiment. One week after emergence,
secdlings were thinned to two per pot. Thirly grams of infected barley gruins were
used as a fimgal inoculen from cach fimgos per pot. Pots were inoculated with 5000
pemsiode eges per pot cither 1 week prior ar 1 week lster or st the same time of
fungal inoculntion. Uninoculsted pots served as a check. Treatments were replicated
4 times, Pots were mrmaped in a randomized complete block design. The
experiments were tcrminaled 45 days afley nematode inoculation. Number of root
galls and egg-masses and dry weight of shaot and root systens were determined.

Statistical Analysis:
Analysis of varisnce using SAS software (SAS Institute, 1988) was carriced out
mphxgmwﬂlmn?mDnd-mbuofmdeplkndegg-m
X+1  befwre statistical analysis. Trestment means were
compared with revised LSD test at the 5% level of probability.

Resmlis .

alone or in combination with Meloidogyne incogrita on sunflower plarts:
Data in Table (1) show thet trestment with M incognita induced great number of
root galls and nemsinde egp-masscs on smflower plants cv. Myak. However,
inocuistion with M incognita in combination with the tested fungi resulted in
significant reduction in mmmber of root galls and nematode cgg-masses in
compezison with those of the nematode trestment. Treatments with M incogrmita
alone or in combination with the tested fongi showed insignificant differences in
shoot or root dry weights in comparison with those of control treatment.
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Table 1. Effect of infection with Rhkizoctonis soleni, Fusarium solami or
Macrophomina phaseoline on dry weight and divease severity of

sunflower cv. Myak infected by Meloldegyne incognitn
. No. of root galls
Treatment Dry weight (&) & epg-masses/ plant
Shoot Root galls masses
Control 2.65a 133a - -
M. incogrita 273a 121 a 1054 a 10058 a
R. solani 257a 0.36a - -
MI+ R solani 2.12a 1.34a 674b 63880
F. solani 3.10a 087a - -
MI+ F. solani 329a 131a 5748bc | 5345h
M, phaseolina 3.11a 1.24a - -
MK M. phaseolina 3.17a 085a 420.5¢c 4028 c

Data are averages of 4 replicates. Valucs i the column followed] by the smme letter(s) are not
significantly different (P = 0.05).

Effects of infection with three inoculum levels of Rhizoctoria solani alone or in
combination with Meloidogyne incognita on sunflower plants:

Data ir Table (2) show that infection with M. incognita induced great mmnber of
galls and egp-masses on roots of sunflower cv. Myak. However, infection with
M. incognita in combination with the different inocelum levels of R. solani showed
significant decrease in number of root galls and nematode egg-masses developed on
sunflower plants in comparison with those of the nematode treztment. Treatments of
M. incognita slone or in combination with the different inoculum levels of
R solani induced significant reduction in shoot and root dry weights in comparison
with those of the control treatment.

Table 2. Effect of infection with three inocalnm levels of Rhkizoctonia solani on
dry weight and disease severity of sunflower cv. Myak infected by

Meloidogyne MD oo
- 0.
Treatmeat * Dry weight (&) & cgg-masses/ plant
Shoot Root galls SLF TASSES
Control 1046a 2752 - -
M_incognita 4.76 b 1.13cd | 16440a | 15993a
R. solani L1 393b 1.43 bed - .
MI+R. solani L1 526b 1.67b | 12530b | 10925b
R_solani L2 439b 1.11ed - -
MI+R. solani 12 4.18b 1.50bc | 961.8c | 9355¢
R solani 1.3 390b 0.97d - -
MI+R. solani L3 389D 107cd | 907.8c | 893.0¢c

* L1=Low level, 20g/pot. 1.2 = Medium level, 35g/pot. 13— High level, 50g/pot.
Data arc averages of 4 replicates. Values in the colunm followed by the sanic ietter(s) are
not significantly different (P = 6.05).

Egypt. J. Phytopathol., Vol. 35, No. 1 (2007)



i

INTERACTION BETWEEN CERTAIN ROOT-ROT FUNGIL........ 5

Effects of infection with three inoculum levels of Fusarium solani alone or in
combination with Meloidogyne incognita on sunflower plants;

Data in Table (3) show that infection with M incognita alone induced great
menber of root galls and egg masses on simflower plants cv. Myak. Inoculation
with different levels of F. soloni phis M. incognita resulted in significant reduction
in mazmber of root galls and nematode egg-masses developed on sunflower plants in
comperison with those of the nematode trestment.

Inoculation with F. solani st the low (20g/pot) or at the high (50g/pot) levels
cased a significant incresse in root dry weight in comparison with those of the
nematode treatment (Table 3).

Table 3. Effcet of infiection with three inoculum levels of Fusarinm soleni on
dry weight and divease severity of sunflower cv. Mysak infected by

Meloidogyme incoguita (MT)
. No. of root galls
Trestment * Dry weight () & egg-masses/ plant
Shoot Root galls SRR MASSES
Control 4.7 b 2.13a - -
| M. incogmita 2%89¢ 082c | 93.6a 9156a
F. solawi L1 533a 1.63 ab - -
MI+F. solawi 11 3450 1.28 be 693.1b 649.0b
F. solani1.2 412abc | 135abc - -
MI+F. solani L2 3.72 sbe 0.80¢ 481.5¢ 4434¢
F. solawi L3 3.12bc 1.18be - -
MHF. solani L3 4.T8sb 069¢ 4719¢ 4335¢

* L= Low lcvel, 20p/pot. L2 = Meditam level, 35g/pot. L3~ High level, 50g/pot.
IMmmcf‘tqhﬂs.Vdnunﬁemhmfoﬂowedhyﬂnmelﬁtﬂ(s)n

ot significantly differeat (P =

Effects of infection with three inoculym levels of Macrophomina phaseolina alone
or in combination with Meloidogyne incognita on surflower plants:

Deta in Table (4) show that trestment with M. incognita induced great number
of root galls and egg-masses on infected sunflower plants. Inoculation with M
DPhaseoling plus M. incognila cansed significamt reduction in munber of root galls
and egg-masses deweloped on sunflower plants in comparison with those of the
nematode trestment. Inoculation with M. incognita aloue or in combination with the
differend inoculum levels of M phaseolina induced significant reduction in shoot
dry weight in comparison with those of control. Inocnlation with M. incognita alone
or in combination with the medium inoculum level (35g/pot) or the high (50g/pot)
Jevels of the fongus showed significant reduction in root dry weight in comparison
with those of control.
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Table 4. Effect of infection with three inoculum ievels of Macrophkemina
phaseolina on dry weight and disease severity of sunfiower ¢v. Myak
infected by Melo incognite (M)

. No. of root galls
Treatment * Dry weight (2) & egp-masses/ plant
: Shoot Root galls CEp MAasses
Control 13.17 a 138 a - -
M, incognita 243 b 063 b | 1096.1 a| 10169 a
M. phaseolina L1 240 b 1.09 ab - -
MI+M. phaseolina L1 29 b 099 ab | 5916 b 5590 b
M. phaseolina 1.2 222 b 0.97 b - -
MM phaseolina 1.2 . 278 b 0.77b | 4708 ¢ 475 ¢
M. phaseolina L3 231b 069 b - -
MI+M. phaseclina L3 2.51b 059b | 4950 ¢ 4456 ¢

* L1= Low level, 20g/pot. L2 = Medium lovel, 35g/pot. L3= High level, 50g/pot.
Data are averages of 4 replicates. Values in the column followed by the same letiex(s) are
not significantly different (P = 0.05).

Effect of inoculation time of Meloidogyne incogniia alome or in combination with
Rhizoctonia solani on sunflower plants:

Data in Table (5) show that inoculation with M. incognita resulted in
great number of root galls and egg-masses on the infected sunflower piwots.
Treatments of M. incognita alone or in combination with R solani one week later
showed more root galls and egg-masses than those of the other treatments.
Treatments of R solani when applied either at the sime time or onc week before
nematode incculation resulted in significant reduction in mumber of root galls and
nematode egg-masses in comparison with those of the neinatode trestment.
Treatment with R solani before or afier pematode inoculation showed
a significant reduction in root dry weight in comparison with those of the control.

Table 5. Effect of inocunlation time of Meloidogyne incognita (MI) alone or in
combination with Rkizoctonia solami om dry wcight and disease
severity of sunflower cv. Myak

- No. of root galis
Treatment Dry weight (g) & egp-masses/ plant
Shoot | Root

Control 7.67a 141a - -
M_incognita 450a | 1.17ab | 19430a | 185032
MI+R. solani 1 week later 5302 | 094b | 18530a| 17850a
R solani +MI 1 week later 425a | 088b | 9450b | 901.3b
MI+R. solani _at same time 5.17a | 123ab |1246.5b| 12058b

Data are averages of 4 replicates. Values in the column followed by the same Ictier(s) are
not significantly different {P = 0.05).
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Effects of inoculation time of Meloidogyne incognita alone or in combination with
Fusarium solani on sunflower plants:

Data in Table (6) indicate that infection with M incognira alone resulted in
developing great number of root galls and egg-masses on sunflower plants
cv. Myak Treatments with F. solami cither one week before or at the same time of
nematode inoculation showed significant reduction in number of root galls and
nematode egg-masses. Treatment with F. solani one week after M. incognita
inoculation showed non-significant differences in root galls and nematode egg-
masses in comparison with those of the nemsiode trestment. The different
treatments of the fungns in combinstion with the pematode caused significant
reduction in root dry weight in comparison with those of control (Table 6).

Table 6. Effect of inoculation time of Melsidogyne incognita (MI) alone or in
combination with Fusarium sedani on dry weight and disesse severity
of saeflower cv. Myak

. No. of root galls
Treatment Dry weight (g) & cgp-manses/ plant
Shoot Root _palls | epg masses
Control 461a 168a - -
M. incognita 436a 124 ab 9963 a 9773 a

MI+F. solani 1 week later 3.54a 101 b 1022.8a 9743 a
F. solani + MI 1 weeklater{ 4.04a 081b 479.5¢ 4295¢
MI+F, solani at same time 365a 092b 77130 7473 b

Data are averages of 4 replicstes. Vakaes in the column followed by the same letter(s) are
not significantly differeat (P = 0.05).

Effects of inocsilation time of Melpidogyme incognita alone or in combination with
Macrophomina phaseolina on ssrfflower plants:

Data in Table (7) show that infection with M. incogmito alone induced great
number of root galls and cgg-masses on sunflower plants cv. Myak. Treatments with
M. phaseolina cither at the same time or onc week before nematode inoculation
resulted in significant reduction in mumber of root galls and nematode cgg-masses.
Treatment with M. imcogmita one week befiwe fimgns inoculation showed
insignificant reduction in number of root galls and nematode egg-masses in
comparison with those of the nematode trestment alone. The different treatments
in root dry weight in comparison with those of check treatment (Table 7).

Egypt. . Phytopathoi,, Vol. 35, No. 1 (2007)
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Table 7. E fect of inoculation time of Meloidogyne Incognise (MI) alone or in
o mbination with Macrophomins phaseoling on dry weight and
di ease severity of sunflower cv. Mysk

. No. of root galls
Treatment Dy weight® | & opg-masses/ plamt
Shoot Root galls Cgg masses

Control 54la 2442 - -
M. incognit | 3.12b 1.12b | 10848a 10263 a
MI+M. pha eolina 1 week later 293b 0.74b | 9683a 937.5a
M. phasealia+ MI 1 weekister | 2.69b 0.78b | 4675¢ 4288¢
MI+M. pha eolinag atsametime | 247) 0.74b | 7265b 6653 b

Data are aver ges of 4 replicates. Values in the colamn followed by the same letter(s) are not
significantly ¢ Hiferent (P = 0.05).

The pre:ent results revealed that infection with F. solani R. solani or M.
phaseolina ‘plus M. incognita induced significant reduction in root galis and
nematode &f g-masses on sunflower plants. Previous studies by Al-Hazmi (1985)
indicated thit infection and reproduction of M javanica were affected when
combined +iith M phaseolina. The nematode galls and egg-masses were
significantly decreased when compared with those of the nematode treatment. It was
noticed that ‘the combined infection with the nematode and fungus decreased
nematode re froduction and this may be due to production of fungal toxins, adverse
effect of the fungus on the nematode penetration and/or fungal invasion of giant
cells which lisrupts nematode feeding. Ayvar-Serna ef al. (1990) reported that
interaction t itween F. axysporum f. sp. lycopersici and M. incognita on tomato
plants reduce { galling and nematode reproduction. Also, Mehta ef al. (1990) showed
that neither Rhizoctomia solani nor Macrophomina phaseolina had any effect on
growth of F ench bean (Phaseolus vulgaris) plants, but both fimgi affected M.
Jjavanica rep) pduction. Also, R. solani reduced nomber of galls and egg-masses per
plant when & lded immediately before nematode inoculation.

The obtaned data showed that infection with M incognita plus different
inoculum levels of R solani, M. phaseolina or F. solani significantly decreased
number of ro it galls and nematode cgg-masses developed on sunflower plants. Also,
increasing fu igal inoculum level induced great reduction in nematode infection and
reproduction. . These results are in agreement with those of Siddiqui and Husain
{1991) who : ndicated that disease severity on chickpea plants was increased with
increasing M. incognita and M. phaseolina inocula.

In the preent study, increase of the inoculum level of M phaseolina induced
a marked dec ease in root galls and nematode reproduction of M. Incognita.

Egypt. J. Phytc vathol., Vot. 35, No. 1 (2007)
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Also, results showed that treatmentx with F. solaeri, R solani or M. phaseolina
. cither at the same time or ene week before M incogmita inoculation resulted in
significimit redoction in mmber of root galls, acnatode epr-masses and growth
paramcters of sunflower plants, These resalis are in agreement with those of Zaidi
and Tiyagi (1989) and Anwar and Verma (1993),

Refereaces

Abmed, KGM.; EL-Said, S1A.; Fawzy, RN. snd Badr, A E. 1994. Pathological
stndy on sunflower plant. Chemical and biological comirol and seeds oil content.
Ann. Agric. Sci_, Mashtohor, 32: 31292143,

AL-Hazmi, A.S. 1985. Interaction of Meloidogyme incogmita and Macrophomina
in a root-rot disease complex of Fremch besn. Phywopathol Z.,
113: 311-316.

Anwar, A. and Varma, A.C. 1993. Intcraction between Meloidogyne javanica and
Rhizoctonia solanwi on chickpea, Cicer ovietinnm 1. Am. PL Prot. Sci, .
2: 137-138.

Ayvar-Sema, S.; OsadaXsussoe, S. and Sosa-Moss, C. 1990. Response of ten
tomato (Zycopersicon esculevtuon Mill) varictics %o individeal and combined
effects of Meloidogyne incognita wnd Fusarism cxysporsm £3p. Lycopersici.
Agricoencia serie proteccion Vegetal., 1: 109-122.

EL-Komy, M.H.A. 2001. Bicconirol of soil-borse: fimgi snd increasing production
Univ., Egypt. 120 pp.

France, RA. and Abawi, G.S. 1994. beteraction between Meloidogyne incognita and
memmehmJ Nematol.,
26: 467474

Hussey, R_S. and Barker, K.R. 1973. A comparisom of methods of collecting inocula
of Meloidogyne spp. incloding a new ftechmique. PL Dis Reprr,
57: 1925-1928.

Khan, M.W. and Hossini-Nejad, S.A. 1991. Inleraction of Meloidogyne javanica
and Fusarium cxysporum £3p. ciceris on some chickpea cultivars. Nematologia
Mediterranea. 19: 61-63. (Abstr.).

Mahgoub, S.A. 1996. Studies on root-knot nemstodes attacking some common bean,
cowpea and pea crops. Ph.D. 'l'lnun,Fa:.owa..Alex-ﬂnUmv Egypt.
lpp.

Mehta, N.; Gupta, D.C. and Mehta, N. 1990. Antagonistic behaviour of Rhizoctonia
solani and R bataticola with Meloidogyne javamica on French bean (Phaseolus
vulgaris). Haryana Agric., Univ. J. Res., 20 287-290. (Abstr.).

Egype J. Pysopathol,, Vol. 35, No. 1 (2007)



10 ASSMA A. MOKBEL ef al.

Mobamed, B.E.; Shohla, G.S.; EL-Eraki, S. and EL-Gindi, A.Y. 1990. Interaction of
Meloidogyne incognita and Macrophomina phaseolina under different pesticide
treatments. Agric. Res. Rev., 68; 581-578. (Abstr.).

Sadashivaiah, A.S.; Rangthaish, X.G. and Gowda, D.N. 1986. Seed health testing of
Helianthus annus with special reference to Macrophomina phaseolina. Indian
Phytopathol., 39. 445-447. (C.£ Rev. PL Pathol., 67: 5123, 1988} .

SAS Institute. 1988. SAS/STAT User's Guide. Release 6.03 Edition6* SAS
institute Inc., North Carolina, Cury, Inc., 1028pp.

Shahda, W.T. and EL-Sacdy, M.A M. 1990. Effect of certain root-rotting fungi and
root- knot nematode on growth of corn plants in Ssudi Arabia. Alex. J Agric
Res., 35:139-147.

Sharma, N. 1990. A disease complex of soybean involving nematode, Meloidogyme
incognita, and the soil-inhabiting fungi, Fusarium sp. and Pyrthium sp.
International Nematology Network Newsletier, T: 17-19. (Abstr.), :

Shohla, G.S. 1980. Certain plant parasitic nematodes infected field crops with
special reference to sugar-beet and kenaf Ph.D. Thesis, Fac. of Agric., Cairo
Univ., Egypt.

Siddiqui, A.Z. and Husain, S.1. 1991. Interaction of Meloidogyne incognita race-3
and Macrophomina phaseolina in rootyot disease complex of chickpea.
Nematologia Mediterranea, 19: 237-239. (Abstr.).

Srivastava, A K. and Singh, R.B. 199]. Interaction effect of Fusarium oxysporum
and Rhizoctonia solani with Meloidogyne incognita on tomato (Lycopersicon
esculentum Mill)). Current Nematology, 2: 53-54. (Absir.).

Taylor, A.L. and Sasser, J.A. 1978. Biology, identification and control of root-kmot
nematodes (Meloidogyne species). North Carolina State Univ. Graphics. USA.
111pp.

Zaidi, S.B.I. and Tiyagi, S.A. 1989. Studies on the interaction between Meloidogyne
incognita and Fusarium solani on chilti. Indian Phytopathol., 1: 48-52. (Abstr.).

Zazzerini, A. and Tosi, L. 1987. New sunflower disease caused by Fusarium
tabacimmm, Pl. Dis., T1: 1043-1044.

{Received 28/11/2007;
in revised form 2602/2007)

Egypt. J. Phytapathol.,, Vol. 35, No. 1 (2007)



INTERACTION BETWEEN CERTAIN ROOT-ROT FUNGI...... - 11

ghagiy seind chlel iy b Gy Cup SIS
% Meloidogyne incognita 93 Sl
Qeadad e Gl

CpME uSE g pA ¢ Jde yal a8 sladd
Sl daas goi daaay ABad a6 i) Jaaa
AN Ay — Aed 3 A — B jal 5 pud

Meloidogyne ;yxd aias \3gdlagy 38 jilall (5 gm¥ 35 L 0 5
Macrophomina phaseoling, 533 (lic) Cdy kb sam) incognita
Chive el e s e Rhizoctonia solani, Fusarium solani
el g gine alli ol 38 RS (gl f pREN Gy, e
e JS Adladd il e LGl bRl pap JSs 400 Skl
+ d 13 ol Aelmny 25 e 5 0 iy ekl o34 (a4 g 13 asth

M. phaseolina, F. solani, R iy kid e 8 5 4 3 51K
+35 «20) il AU Oy T 5 el s e LS solami
Myl il iy pe AN g S ey (Oapalfpa50
O pil Caag Zys o dhye cidee puall de S35 e incognita
o G AL Syl (e Y U e (g (5 s (gl Adladd
Rl e 35850 by el g JK s By )ied sl die g gine el
1 Sasilly Al &5 e Al iy il (5 fhun (pm 515 13 SLailly Alaladl
. Jaih

13 lagis (5 pamll Ailal iy NG Aud pal olad A ol a5 il
M. phaseolina Slahill e Sy M incognita sl S
Gl dua e Cilia geadl de Al e FLosolami, R solani
Ay any o} oy 3 g gl i b Pl WD aa il Al diL)
1 giagill e i il a3 e gl (590l O IO i ekl By g guad 2as
Sl (5 yma s e g g gpals 13 el (g g2 Jd ) SN L B
O oele XS 10 Bl 2,040 (5 s 33 Jie andl Sy 3 il dlad
o Ll ae F. solani, M. phaseolina, R. solani e JS (5 y3
SO el G5 A sy el Gipte (B b gl it Dl
et e

Egypt. J. Phytapathol., Vol. 35, No. 1 (2007)



