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ABSTRACT 

The linear growth ot the lested fungi (Macrophom!na phaseolina, Sclerotium 
roIfs/i and Fusarium monilifonnej the cause of peanut rool rot and pods disease 
increased by increasing the concentration of the applied microelements 
/manganese,zinc and cupper as sulphatesj at 25-100 ppm, then decreased after 
wards at 25()..1 000 ppm. Whlle. the linear growth of Aspergillus navus, decreased by 
Increasing Ihe concentration of all microelements tested. On the other hand, 
sporulation and sclerotial fOnTIalion of the tested fungi of all mlcroelemenls increased 
by Increasing the concentration then decreased after wards at 500·1000 ppm. 
Generally. cupper sulfate followed by zinc sulphate were the most effecUve I n this 
respect. especially when the concentrations were high with all tested fungI. 

Under field conditions, three concentrations I.e. 250,500 and 1000 ppm of 
each aforementioned microelements were applied. Mlcroclements were sprayed twice 
after .60 and 90 days of SOwing slgniflcanUy reduced leaf spol diseases compared 10 
the untreated con trot in both Locations : Ismailia and Behera Governorale(soulh 
l ahrlr) during season 2003. The same trend was found In peanut rool rol diseases 
except in 250, and 500 ppm. of Znso, and 250 ppm of CUS04. 

Foliar application at all lested mlcroelements (1000 and 500 ppm 
respectively were effective against pod rot diseases (brown lesions. pink djscoloration 
and breakdoY.,,). All microelemenls significantly increased pod yield ( gmlplant) 
compared to the untreated ones. . 

Generally, CuSO, at 1000 and 500 ppm foUowedbyZnSO,al 1 000 ppm 
were the best in reducing leaf spot. root and pod rot diseases and increased the yield 
(om/plant). while MnSO, at 250 and 500 ppm were the least In this respect. 
Keywo rds:- Microelemenls.leaf spot, rool and pod rOI. peanut 

INTRODUCTION 

Peanut (Arachis hypogaea~ is an importanl agricultural crop in Egypt 
and many parts of Ihe world, as it improves soil properties by increasing 
organic matter a nd nitrogen conlent. II is a main world source of edible oil 
and protein. 

The seeds contain more than 40% oil and 25-30% protein . As well 
as. it fixes atmospheric nitrogen in soil which is suffiCienl for subsequent crop 
(Ahlwal et 8/,1981 ) In Egypt, it is one of the main crops for export·alion . Also , 
it is roasled for local direct, human consumption and used for animal feeding. 
Peanut is attacked by several destructive pathogenic air and soli borne fungi 
causing cons iderable losses in the yield, especially leaf spot diseases 
(cercospora personafum and C. arachidicola). Soil borne pathogen such as 
Rhizoctonia solsni. Fusarium spp Sclerotium roJ/sil. Macrophomins 
phaseo/ina and Aspergillus spp. causing root and pod rot diseases during the 



Hanan, Aware' A. 

growing season. which cause tremendous quantitative and qualitative losses 
in Ihe yield allover the world IAbawi;and Pastor-Corrales. 1990, 110 el a/. . 
1992. Jacobi and Bakman, 1994 and Mehan et a/., 1995 a)reported thaI pod 
rot diseases caused by sc/~rotium rolfsii affect peanut in many contries. As 
regards In vitro experiment was studied by Metwally (1986) on fusarium 
oxysporum f.sp. cepae on onion. In field , leaf spot disease of pea nul or other 
crops, were sludied by Kannaiyan and Prasad (1979) and Metwally et al. 
1994) on garlic, they found that spraying with some microelemenls gave Ihe 
best control with garlic purple leaf blotch and downy mildew. On the other 
hand, the effect of microelements on some diseases of certain crops and 
rOOl, pod rol diseases and yield were sludied by Metwally (1980 and 1986) 
and Moslaffa (1984). Their study concerned also, wilh controlling of basal rot 
disease caused by F. oxysporium f.sp . cepea,. They found that spraying 
transplants wilh microelemenls decreased the petcentage of infection at all 
concentrations tested compared wilh Ihe untreated. The influence of 
microelements on peanut diseases incidence were studied also by 
Murugesan and Mahadevan in 1987.They slated Ihal watering peanut plant 
with solution of Cu gave the best control of rot caused by Macrophomina 
phaseolina fallowed by Mn and Zn. When the plants treated with mIxture of 
microelements at the time of pod pegging were conducted, they resulted in a 
best effective control for pod rot diseases (Cheng 1989). 

Also EI-Korashy et al., (1997) and Saliva & Pareak (1999) in their study 
on controlling of charcor rot caused by M. phasolina, they pointed thaI, all 
microelements (Zn, C u, iron, M nand boron) wera effective in reducing Ihe 
disease incidence. Also, the effect of microelements on yield was studied on 
many crops by Abd-EI Mageid at 81.(1989), EI-Beheidi et al. (1990) on onion, 
Ibrahim a/ a/. (1991) on garlic and Korashy et al. (1997) found thai the 
soaking of peanul seeds before planling in Zn and Cu solutions, increased its 
yield as compared to the control. 

The aim of this work was to study the effect of MnS04. ZnS04 and 
CUS04 on Unear growth and sporulation or sclerolial formation for pod rot 
fungi under laboratory conditions. While, under field condilions leaf·spot, rool, 
pod rot diseases and yield (g1planl) were siudied. 

MATERIALS AND METHODS 

These experiments were carried oul to evaluate the efficacy of three 
microelements,i.e. manganese,zinc and cupper as sulphates against cer1ain 
soil borne fungi under laboratory condiHos. 

Also, field experiments were carried oul at Ismailia and Behira 
Governorate (Soulh-Tahrir )during 2003 season. 

A-Laboratory Experiments;-
The effect of different mic10elements on fungal linear growth and 
sporulation or Sclerotial formation. 

Macrophomina phaseo/ina,Sclerotium ro/fsii, Fusarium moniliforme and 
Asprgil/us navus used in this study were isolated from naturally infecled 
peanut roots and pods. Purification and identification of the aforementioned 
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fungi were carried out on Onion, Garlic and Oil crops Diseases Department, 
Planl Pathology Research Inslilute, A.R.E., Giza Egypt. 

The microelemenls (MnSO~ , ZnSO. and CuSO.) at the 
concentraleions of 25, SO, 100, 250, 500 and 1000 ppm) were applied to 
study their effect on fungal linear growth and sporulation or sclerotial 
formation on the above mentioned fungi. Data tabula ted and sta tistically 
analyzed according to Snedecor (1966). 

Potato Dextrose Agar (PDA) medium was used and microelements 
with the above mentioned concentrations were added before solidification in 
conical flasks 100 ml and transferred to Petri-dishes. Petri-dishes were 
incubated with equal discs (O.Scm diam) laken from 7 days-old, cultures of 
the tested fungi. Four Petri-dishes free 0 f m Icroelements a cted as control 
according to Sharverte (1961) melhod. All disks were incubated at 27 ± 2° for 
4-8 days. The linear growth was measured after 4-5 days for Macrophomina 
phaseolina, S. roIfsii, A. flavus and 8 days for F. moniliform. Number of 
sclerotia formed after 20 days of M.pheseolani in 10 microscopic fields per 
Petri-dish was counted, whereas, number of sclerotia form ed of S.rolfsii was 
counted in each Petri-dish. Sporulation of A.flavus and F.moniliforms were · 
counted after 10 days at inculation. A disc of 0.5 cm in diam. was transfered 
to sterilized 10 ml of distilled water in a sterilized test tube, then it was shaken 
fex 2 minutes. Spores were counted using a haemocytometer slide. 

B- Fie ld Experiments:-
The effect of spraying peanut with microelements on leaf spot d isease 
severity. root and pod rot diseases inCi dence. 

The aforementioned concentrations in field experiment to study their 
effect on disease severity of peanut teaf spots, caused by Cercospora 
personatum and C. 8rachidicofa and percentage of infet:tion of rool and pod 
rots as follows:- ' 

Manganese sulphale(MnS04', zinc sulphate(ZnS04 and cupper 
sutphate(CuSO~) were used at concentrations 250,500, and 1000 ppm. 
Peanut plants were sprayed twice with microelemenlS at 60 and 90 days after 
sowing. T he experiments were carried out in a complete randomized block 
design with plots of 3.0 x 3.5 meters and four replicates for each treatment 
were used and fertilization and irrigation were applied as the normal 
cultivation. Disease severity of leaf spot was recorded in the growing season, 
using a randomized sample of a hundred leaves from every plant (HorsfaU 
and Barratt 1945). 

At harvesting, percentages of diseased plants and pod rots were 
recorded. Three categories for apparent symptoms of pod rol were adopled 
according to Satour et al (1978): (a) Rhizoclonia rot, pod with dry brown 
lesions, (b) Fusarium rol pad with pink discoloration, and (c) complex rOI, pod 
with general breakdown resulting from many fung i wh ich differed in their 
frequencies after harvest. On the other hand, pod yield at each plot (10.5 m2

) 

was recorded immediately after harvesting. Data wete tabulated and 
statistically analyzed according to Snedecor (1966). 
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RESULTS AND DISCUSSION 

Data in Table (1) show clearly thai the linear growth of the tested 
fungi except Aspergillus nevus increased by increasing the concentration of 
all applied microelements then decreased afterwards (at higher 
concentrations), linear growth of A. (favus decreased by increasing the 
concentration of all tested microelements. Cupper sulphate was the most 
effective as no growth was observed at concentrations: (250, 500 and 1000 
ppm) with Macrophomina phaseo/ina and Fusarium monililorme. while, it was 
effective at 1000 ppm with olher fungi. Also, ZnS04 al 1000 ppm 
concentration was completely inhibitive to M.phaseo/ina, S. rolfsii and F. 
moniliforme. 

Table (1): Effect of some microelements on ltnear growth and 

~~ 
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On the other hand. sporulation and sclerotial formation of the tested 
fungi and all microelements increased by increasing the concentration then 
decreased at higher concentrations (250. SOO and 1000 ppm). Generally, 
cupper sulphate followe~ by zinc sulphate.was the most effective in Ihis 
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respect, especially at the higher concentrations with all tested fungi.( No 
sclerol ia were formed at 250, 500 and 1000 ppm CuSO~ by M.pha~eofina 
and also no spores were formed a\ the same concentrations by 
F.moniliforme). These results are in agreement ""';Ih results reported by 
Sharma et al ( 1976) who found that zinc and manganese completely inhibited 
in vitro the growth of Corticium roIfsii at 10 ppm . As regards sclerotial 
formation and sporulation with all microelements and lested fungi. observed 
that the number increased by increasing the concentration. then decreased 
(at higher concentrations above 250 ppm ). Sclerotial (ormation was 
completely inhibited at 1000 ppm with ZnSO. and CuSO.. whereas 
sporulation was completely inhibited at 500 and 1000 ppm with ZnSO. and 
250 up to 1000 ppm with CuSO~ for F.moniliforme. II is well known Ihat 
these elements are necessary for the grow1h Msporulalion and sclerotial 
formation of different fungi but after exceeding a certain concenlration they 
inhibit both, grow1h sporulation and sclerotia! (Q(malion and thus they afe 
used as fungicides. 

Metwally (1986) who found that the microelemenls Zn. Mn end Cu as 
sulphates decreased the linear growth and spQ(ulalion of all iested isolates of 
F.oxysporum Esp. cepae. 

Table(2) : Effect of some microelements on lea' spot disease severity of 
peanut caused by Cercospora spp. In two locations during 

Element ppm 

• Efficacy • 100 

As shown in table (2),all the microelements sprayed at all 
concentrations as foliar treatments reduced disease severity of leaf spot 
compared to the control of both Ihe two locations. The lowes t disease severity 
were obtained with CuSO. at 1000 ppm . Generally.disease severity 0 f leaf 
spot was higher in Sehera Governorate compared 10 Ismailia Go .... ernorate. al 
all treatments, this could be attributed 10 the highest rale 0' atmospheric 
moisture in Sehera than that in Ismailia Govemorale .Disease severity in all 
treatments decreased by Increasing the concentration of the applied 
microeJemenls within I he range (250-1000 ppm). T his may b e a IIribuled to 
fungicidal effeci of these microelements when their concentrations exceeds 
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than cenain l imit. Mahnshi and Strnndhana (1988) concluded thai zinc and 
cupper (applied 4 5 and 8 a days after sowing) s ignificantly r educed downy 
mildew disease, caused by pseudopemospora cubensis. Also, Sarhan and 
Jalal (1989) found that, Cu anQ Zn significantly reduced symptoms caused by 
Helminfhosporium salivum on barley and there were significant increase in 
both dry weights of plants. Rool rot disease caused serious losses to peanut 
yield (Zayed et al., 1986 ). 

Data in Table (3) show that spraying peanut plants with t he above 
mentioned microelements decreased the percentages of infeclion with all 
treatments in two locations by increasing the concentration. The reduction of 
the root rot disease incidence was very high ....men microefements were used 
compared to the untreated control. The lowest disease incidence were 
obtained with ZnSO, and CUS04 at 1000 ppm respectively. Percentages of 
infection in Ismailia Governorate was higher than in Behera Governorate 
(South Tahrir) at all tested treatments. Results are similar to those obtained 
by Metwally (1986) who found that spraying transplants with microelements 
aforementioned decreased the percentages of infection at all concentrations 
tested. Zinc sulpha te gave the best resulls in this respect. 

Table(3): Effec t of some micro elements on root rot disease of peanut 
in two locations d I I uring season 2003 under fi e d condit ons 

Micro- Conc.in Ismailia Govern. Sehorn Govern. Mean 
element ppm 'I. of Efficacy" ./. of Efficacy' 'I. of Efficacy' 

infection infection infection 
/"nSO, 2SO 45.20 7.00 38.00 4.76 41.60 5.99 

SOO 43.80 9.88 36.20 9.27 40.00 9.61 
1000 36.10 25.72 26.90 32.58 31.50 28.81 

nSO~ 250 40.60 16.46 33.60 15.79 36.80 16.84 
500 30.80 36.63 26.80 32.83 28.80 34.92 
1000 23.50 51.65 18.90 52.63 21.20 52.09 

uSO~ 250 37.50 22.84 39.50 1.00 38.50 12.99 
500 33.90 30.25 31.10 22.06 32.50 26.55 
1000 26.30 45.88 24.10 39.60 25.20 43.05 

ontrol 48.60 39.90 44 .25 
loS.D. at 5'/. for 6.63 5.44 
roatmant 

Also. the same trend of results were reported by EI-Korashy et a/., 
(1997). 

As regards to pod rot diseases incidence, data in Table (4) show 
clearly that the percentage of infection with brown rot, Pink rot and 
breakdown decreased by using MnSO" ZnS04 and CuSO~ microiements and 
the reduction increased as the concentration of the applied microelemcnls 
increased. 

AS for MnS04 , 500 and 1000 ppm and 500 and 1000 ppm for CuSO~ 
were the best concentrations for reducing pod rot diseases the two locations. 
Results also showed that. percentages of infection with pod in rot in lsmailia 
Governorate was higher than that in Sehera Governorate (South T ahrir). 
Similar results on decreasing pod rot diseases by using microelements were 
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repOr1ed by Murugesan and Mahadevan (1987) and fl.KOfashy et al .. (1997) 
who found that Zn at 300 ppm recorded the lowest pelcenlage of infeclion 
with pod rol diseases followed by Cu at 300 ppm. 

Table(4): Effect of some microelemeots on pod rots diseases IncIdence 

Micro­
I 

i' 

Data in Table (5) show that yield increased by increasing the 
concentrations of all applied microelements, compared to the control. 

This increase in the yield of pods might be due to the increase in 
accumulation of the dry matter due to foliar application of microelements 
during vegetative growth of peanut. A bou E I-Saleheen (1983) reported that 
onion plant growth and the dry matter content were increased by foliar 
application of microelemenls. Also, the same trend of results was obtained by 
EI-Ghamriny (1991) on garliC plant. and EI-Korashy at al., (1997) who 
reported that Cu at 300 ppm gave the higest pods yield (gm/plant) of peanut 
followed by Zn at 300 ppm, Cu at 150 ppm and Zn at 150 ppm respectively. 
Seed soaking in microelements solutions for twelve hours was belfer than for 
six hours in this respect. 

Table(S): Effect of some 
I 

7.68 8.13 
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