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ABSTRACT

The finear growth of Lhe tested fungi {Macrophomina phasechns, Sclerotium
rolfsii and Fuserium moniliforme] the cause of peanut root rol 2nd pods disease
increased by Increasing lhe concentration of the applied microelements
[manganesse.zinc and cupper as sulphates] at 25-100 ppm, lhen decreased after
wards at 250-1000 ppm. Whila, the linear growmth of Aspergillus flavus, decreased by
increasing the concentration of all microelements tested. On the other hand,
sporulation and sclerotial formaticon of the tested fungl of all microelemenls increased
by increasing lhe concentralion then decreased after wards at 500-1000 ppm.
Generally, cupper sulfate followed by zin¢ sulphate were 1he most e ffective in this
respect, especially when the concentrations were high with all tested fungi.

Under field conditions, three concenltrations l.e. 250,500 and 1000 ppm of
each aforementioned microelemenis were applied. Microclemenis were sprayed twice
aflter ,60 and 90 days of sowing significantly reduced leaf spol diseases compared lo
the untreated conlrol in both Locations ; Ismailia and Behera Governorate(south
Tahrir) during season 2003. The same frend was found in peanul roct rot diseases
excepl in 250, and 500 ppm. of ZnSQ: and 250 ppm of CuS0..

Foliar application at all tested microelements (1000 and 500 ppm
respectively were effective against pod rot diseases (brown lesions, pink discoloration
and breakdown). All microelements significantly increased pod yield ( gm/plant)
compared to the unireated ones. .

Generally, CuS0Oy al 1000 and 500 ppm followed by ZnSO: at 1000 ppm
were the bes!t 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.
Keywords:- Microslements leaf spot, reo! and pod rot, peanul

INTRODUCTION

Peanut (Arachis hypogaesl) is an imporiant agricultural crop in Egypt
and many parts of the world, as it improves soil properties by increasing
orgsnic m atter and nitrogen content. It is 3 main world source of edible oil
and protein.

The seeds contain more than 40% oil and 25-30% prolein, As well
as, it fixes atmospheric nitrogen in soil which is sufficient for subsequent crop
(Ahlwat et a/,1981) In Egypt, itis one of lhe main ¢rops for export-alion. Also,
tis roasted for local direct, human consumption and used for animal feeding.
Peanul is altacked by several desiruclive pathogenic air and soil borne fungi
causing considerable losses in the vyield, especially leal spot diseases
(cercospora personatum and C. arachidicola). Soil borne pathogen such as
Rhizoclonia solani, Fusarium spp Sclerolium rolfsil, Macrophomina
phaseofina and Aspergillus spp. causing root end pod rot diseases during the
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growing season, which cause tremendous quantitative ang qualiialive losses
in the yield allover the world [Abawi;and Pastor-Corrales, 1990, (o et af.,
1992, Jacobi and Bakman, 1994 and Mehan et al., 1995 a)reported thal pod
rol diseases caused by scigrotium rolfsii affect peanut in many contries. As
regards In vilro experiment was sfudied by Metwally (1986) on fusarium
oxysporum {.§p. cepae on onion. In field, leaf spol disease of peanut or other
crops, were studied by Kannaiyan and Prasad (1979) and Metwally el al.
1994) on garlic, they found that spraying with some microelements gave the
best control with garlic purple leaf blotch and downy mildew. On the other
hangd, the effect of microelements on some diseases of certain ¢rops and
rool, pod rol diseases and yield were sludied by Metwally (1980 and 1988)
and Mostaffa (1984). Their study concemed also. with controlling of basal rot
disease caused by F. oxysporium f.sp. cepea,. They found that spraying
transplants with microelements decreased the petcentage of infection at all
concentrations tesled compared wiln the unirealed. The influence of
microelements on peanut diseases incidence were studied also by
Murugesan and Mahadevan in 1987.They staled that watering peanul plant
with solution of Cu gave the best control of rot caused by Macrophomina
phaseolina followed by Mn and Zn. When the plants treated with mixiure of
microelements at the time of pod pegging were conducied, they resulled in a
best effective conlrol for pod rot diseases (Cheng 1989).

Also Ei-Korashy et al., (1997) and Saliva & Pareak (1299) in their study
on controlling of charcal rot caused by M. phasolina, they pointed that , all
microelements (Zn, Cu, iron, Mn and b oron) were effective in reducing the
disease incidence. Also, the effect of microelements on yield was studied on
many crops by Abd-El Mageid et 2/.(1989), El-Beheidi et al. (1990} on onion,
Ibrahim ef 8f. (1991) on garlic and Korashy el al. (1997) found {hal the
soaking of peanut seeds before planting in Zn ang Cu solutions, increased ils
yield as compared to the control,

The aim of this work was to study the effect of MnSO,, Z2nSO, and
CuS0O, on linear growth and sporulation or sclerolial formation for pod rol
fungi under laboratory conditions. While, under field conditions leaf-spot, root,
pod rot diseases and yield (g/piant) were studied.

MATERIALS AND METHODS

These experimenls were carried oul to evaluate {he efficacy of three
microelements,i.e. manganese,zinc and cupper as suiphates against cerlain
soil borne fungi under (aboratory conditios.

Also, field experiments were carried out at Ismailia ang Behira
Governorate {South-Tahrir Jduring 2003 season.

A-Laboratory Experiments:-
The effect of different microelements on fungal {inear growth and
sporulation or Sclerotial formation.

Macrophomina phaseolina, Sclerotium rolfsii, Fusarium monitiforme and
Asprgillus flavus used in this study were isolated from naturally infected
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 Oepartment,
Plant Pathology Research Institule, A.R.E.. Giza Egypt.

The microelements (MnSQ,, 2nSO, end CuSQO,) &t the
concentrateions of 25, 50, 100, 250, 500 and 1000 ppm} were applied to
study theic effect on fungal linear growth and sporuiation or sclerotial
formalion on the above mentioned fungi. Data fabulated and statistically
analyzed according to Snedacor (19686).

Polato Dexlrose Agar (PDA) medium was used and microelemenls
with the above mentioned concentrations were added before solidification in
conical flasks 100 mi and lransferred lo Pelri-dishes. Petri-dishes were
incubated with equal discs (0.5cm dlam) taken from 7 days-old, cultures of
the tested fungi. Four Pefri-dishes free of microelements acted as ¢control
according to Sharvelle (1961) method. All disks were incubated at 27 = 2° for
4-8 days. The linear growlh was measured after 4-5 days for Macrophomina
phaseolina, S. rolfsii, A. flavus and 8 days for F. moniliform. Number of
sclerotia formed after 20 days of M.pheseocfani in 10 microscopic fields per
Petri-dish was counted, whereas, number of sclerotia formed of S.roifsii was
counted in each Pelri-dish. Sporulation of A.flavus and F.moniliforme were-
counted after 10 days alt inculation. A disc of 0.5 cm in diam. was transfered
to sterilized 10 m! of distilled water in a slerilized test tube, then it was shaken
for 2 minutes. Spores were counted using a haemocytometer slide,

B- Field Experiments:-
The effect of spraying peanut with microelements on leaf spot disease
severity, root and pod rot diseases incidence.

The aforementioned concentrations in field experiment to study their
effect on disease severity of peanu! leaf spols, caused by Cercospora
parsonafum and C. arachidicola and percenfage of infection of root and pod
rots as follows:- '

Manganese sulphate(MnS0,), zinc sulphate(ZnSOs and cupper
sulphate(CuS0,) were used al concentrations 250,500, and 1000 ppm.
Peanut plants were sprayed twice with microelements al 60 and 90 days after
sowing. The experiments were carried out in a complete randomized block
design with plots of 3.0 x 3.5 melers and four replicales for each treatment
were used and fertilization and irrigatlon were spplied as the normal
cultivation. Disease saverity of ieaf spot was recorded in the growing season,
using a randomized s ampie of a hundred leaves from every plant (Horsfall
and Barratl 1945).

At harvesting, percenlages of diseased plants and pod rols were
recorded. Three calegories for apparent symptoms of pod rot wece adopled
according lo Satour et al (1878): (a) Rhizoclonia rot, pod with dry brown
lesions, {b) Fusarium rol pod with pink discoloration, and (¢) complex rot, pod
with general breakdown resulting from many fungi which ditfered in their
frequencies after harvest. On the other hand, pod yield at each pliot (10.5 mz)
was recorded immedialely afler harvesling. Data wete tabulated and
slatistically analyzed according to Snedecor {1966).
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RESULTS AND DISCUSSION

Dala in Table (1) show clearly that the linear growlh of the {ested
fungi except Aspergillus flavus increased by increasing the concentration of
all applied microelements then decreased aflerwards (at higher
concentrations). Linear growlh of A. flavus decreased by increasing the
concentralion of all tested microelements. Cupper sulphate was the mosi
effective as no growth was observed at concentrations; (250, 500 and 1000
ppm) with Macrophomina phoseolina and Fusarum monililorme. while, it was
effective at 1000 ppm with other fungi. Also, Z2nSO; at 1000 ppm
concentration was completely inhibitive to M.phaseolina, S. rolfsii and F.
moniliforme.

Table (1); Effect of some microelements on linear growth and
sporuiatlion or sclerotial formation of some fungi under
laboratory conditions:-

Micro- | Conc. Linear growth (mm}) No. of sclerotla No. of
element in spores*®
ppm M. S. A F. M. S. A. £
Phase. | roifslt | Flavus | monili | Phase. | rolfsil | Flavus | monlil
MnSO, 0.0 67.5 60.0 80.0 85.0 23.8 147.5 | 4.06 3.38

25 85.0 85.0 80.0 85.0 280 | 1660 | 8.00 2.81
50 85.0 83.8 79.5 §3.0 44.0 389 8.89 3.75
100 85.0 81.3 75.8 76.8 32.7 35.8 7.51 2.88
250 66.0 63.5 71.3 59.6 33.2 35.6 3.83 3.13
509 32.8 51.6 70.3 50.5 216 13.7 4.03 2.18
1000 203 32.8 60.5 36.8 14.7 8.0 2.50 2.21

ZnS0, 0.0 67.5 B0.0 80.0 §5.0 23.8 | 1475 | 4.06 3.38
25 85.0 85.0 75.2 85.0 358 | 1860 | 7.62 3.93
50 85.0 83.0 70.8 81.3 389 | 1406 | 6.20 4.12
100 700 76.3 £6.2 69.0 18.3 85.3 5.7 3.06
250 45.0 53.6 56.4 37.9 18.0 63.8 4.23 3.26
S00 8.0 40.2 50.0 0.0 17.2 20.8 3.32 0.00

1000 0.0 0.0 41.8 0.0 0.0 0.0 2.73 0.00

CuSO, 0.0 675 | 600 | 80.0 | 650 | 23.8 | 1475 | 4.06 | 3.38
25 838 | 850 | 79.0 | 850 | 278 | 1620 | 7.32 | 3.9
50 883 [ 716 [ 760 | 806 | 123 | 1280 453 | 282
100 176 | 478 | 70.0 | 564 60 [ 1045 | 295 | 1.32
250 0.0 40.0 | 283 0.0 0.0 678 | 0.87 | 0.00
500 0.0 7.8 16.2 0.0 0.0 212 | 061 [ 0.00

1000 0.0 00 | 0.0 0.0 0.0 0.0 0.00 | 0.00

L..S.D.at 1%for:

Conc. Mm 218 | 357 | 532 2.60 2.13 7.50 | 0.73 | 0.64
Mx C. 277 | 6148 | 9 | 451 | 388 | 1299 | 1.26 | 1.05

M. elements 143 | 225 } 3.53 / 3.70 } 1.39 | 491 | 047 | 0.0

* No. of spores x 10

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, 500 and 1000 ppm). Generally,
cupper sulphate followed by zinc sulphatewas the mos! effective in this
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respect.especially at the higher concenlrations with all tesied fungi.( No
sclerolia were formed at 250, S00 and 1000 ppm CuSO, by M.phaseolina
and also no spores were formed al the same concenlrations by
F.moniliforme). These results are in agreemenl with resulls reporied by
Sharma 2f 8l (1976) who {ound that zinc and manganese compietely inhibiled
in vitro the growlh of Corticium roifsii al 10 ppm . As regatds sclerolial
lormalion and sporulalion with all microelements and tesied fungi, observed
that the number increased by increasing the conceniralion, then decreased
(al higher concentrations above 250 gpm ). Sclerolial formalion was
completely inhibiled at 1000 ppm with Z2npSO, and CuSO., whereas
sporulation was completely inhigited al 500 and 1000 ppm with ZaSO, and
250 up to 1000 ppm with CuSO, for F.moniliforme. It is well known that
these elemenis are necessary for the growth “sporulation and scierolial
formation of different fungi bul after exceeding a certain concenlration they
inhibit both, growth sporulation and sclerotial formation and thus they are
used as fungicides.

Metwally (19858) who found Lhat the microetements Zn, Mn and Cu as
suiphates decreased the linear growth and sporulation of alf tested isolates of
F.oxysporum F.sp. cepae.

Table(2): Effect of some microelements on leaf spat disease severity of
peanut caused by Cercospora spp. In two locations during
season 2003.

Micro- Conc.ln Ismailia Govern. Bahera Govern. Mean
Efement ppm Oisease | Eficacy* | Diseass | EMlcacy® | Disaase | EHlcacy"
severity severily | savarlty
InSO, 250 39.70 37.58 4360 | 45.82 44.15 42.40

500 30.60 51.88 45.10 49.72 37.85 50.62
1000 24.50 61.48 38.40 57.18 3145 58.97

ZnSO, 250 | 38.90 38.84 52.80 41.14 45.85 40.18
500 | 27.10 57.39 40.30 55.07 33.70 56.03
1000 26.20 £8.81 33.60 62.58 29.90 60.89
CuSO, 250 32,60 48.74 36.80 58.97 34.70 84.73

500 26.70 58.02 24.70 72.46 25.70 66.47
1000 18.30 71.23 21.10 76.48 19.70 74.30

Control 63.60 89.70 76.85
L.S.D. al 5% for 4.51 8.13
treatment

* Efficacy = treatments - control ., 100
control

As shown in table (2)all the microelements sprayed at all
concentrations as foliar treatments reduced disease severity of leaf spol
compared lo the control of both the two localions. The lowest disease severity
were obtained with CuSO; at 1000 ppm. Generally.disease severity of | eaf
spot was higher in Behera Governorate compaced lo Ismallia Governorate, at
all treatments, this could be altributed to the highest rate of atmospheric
moisture in Behera than that in Ismailia Gavernorate .Disease severily in all
reatments decreased by Increasing the concentralion of the applied
microelements within the range { 250-1000 p pm). This may b e a tiributed to
fungicidal effect of these microelements when their concentalions exceeds
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than c erlain limit. M ahnshi and Strnndhana (1988) concluded thal zinc and
cupper (applied 452and 80 d ays after s owing) s ignificantly r educed downy
mildew disease, caused by pseudopemospora cubensis. Also, Sarhan and
Jalal (1889) found lhat, Cu and Zn significanlly reduced symptoms caused by
Helminthosporium salivum on barley and there were significant increase in
both dry weights of planis. Root rot disease caused serious losses to peanut
yield (Zayed ol al., 1986).

Data in Table (3) show lhat s praying p eanul planls with the above
menlioned microelements decreased the percentages of infection with all
treztiments in two locations by increasing the concentration. The reduction of
the root rot disease incidence was very high when microelements were used
compared lo lhe untreated control. The lowest disease incidence were
obtained with ZnSO, and CuSO, at 1000 ppm respectively. Percentages of
infection in Ismailia Governorate was higher than in Behera Govemnorate
(Soulh Tahrir) al all lested treatments. Results are similar to those obtained
by Metwally (1986) who found that spraying trensplants with microelements
aforemenlioned decreased the percentages of infection at all concentrations
tested. Zinc sulphate gave the best resuits in this respect.

Table(3): Effect of some microelements on root rot disease of peanut
In two locatlons during season 2003 under field condlitions

Micro- |Caonc.in| Ismailia Govern. Behera Govern. Mean
element | ppm % of | Efficacy"| %of |Efficacy*| % of |Efficacy”
linfection infection infection

MnSO0. | 250 | 4520 | 7.00 | 38.00 | 476 | 4160 | 508 |
500 43.80 9.88 | 36.20 9.27 40.00 9.61
1000 | 38.10 25.72 | 26.90 | 32.58 31.50 28.81

ZnSO;s | 250 | 40.60 16.46 | 3360 | 1579 | 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 [ 2120 | 52.09

CuS0, 250 3750 | 22.84 | 39.50 1.00 38.50 12.99

500 | 33.90 | 3025 | 3110 | 22.06 | 3250 | 26.55

1000 | 26.30 | 4588 | 2410 | 39.60 | 25.20 | 43.05

Cantrol 48.60 | [ 39.90 | 4425
L.S.D. at 5% for 6.63 | 5.44
treatment I
Also, the same 1rend of results were reported by El-Korashy et al.,
(1997).

As regards to pod rot diseases incidence, data in Table (4) show
clearly that the percentage of infection with brawn rot, Pink rot and
breakdown decreased by using MnSQ,, ZnSO, and CuSO, microlemenis and
the reduction increased as the concentration of the applied microelements
increased.

AS for MNSQO;, 500 and 1000 ppm and 500 and 1000 ppm for CuSO,
were the best concentrations for reducing pod rot diseases the two localions.
Results also showed that, percentages of infection with pod in rot in Ismailia
Governorate was higher than that in Behera Governorate (South Tahrir).
Similar results on decreasing pod rot diseases by using microelements were
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reparted by Murugesan and Mahadevan (1987) and El-Korashy et al., (1997)
who found that Zn at 300 pam recorded the lowest percentage of infection
with pod rot diseases fallawed by Cu at 300 ppm.

Table(4): Effect of some microelements on pod rots diseases Incldence
in two lacations during season 2003, under field conditions:

%, Infection pod rots ]
Micro- |Canc. Ismallia g. Behera
elements| ppm [BrownPinkBrea Brown|PInk|Break
rot rotkﬁow:!Mea" Efficacy rot | rot |[down Méan Efficacy

L\n 250 | 21.0 |3.6]14.0)12.87) 2021 | 12.3 | 2.8]19.0[11.3] 23.49
nSOs | 500 | 13.1 |2.0)10.0]8.37] 48.41 | 10.6 | 1.8 | 14.5 |8.97 | 39.27
1000 12.0 [0.0[ 1.2 [2.73] 52.08 | 10.3 [ 1.2[11.3]7.60] 48.54
250 | 20.4 {2.9]22.8(15.37] 4.7t | 151 | 2.7 26.0 {14.35] 2.84
&nSO4 500 | 19.6 |3.1{18.5[13.73]| 14.88 | 12.8 | 2.1] 20.7 [11.87] 19.63
1000 | 14.3 | 2.5]15.0 [10.60] 34.28 | 107 [ 1.1 ]| 13.5]8.43 | 42.92
250 | 15.2 [1.5]17.3[11.33] 28.76 | 13.8 [ 1.4 | 15.6 [10.27] 30.47
CuSOs | 500 | 10.6 [1.6]18.2110.13] 37.20 | 10.1 | 0.8 ] 10.3 ] 7.07| 52.13
1000! 7.6 |0.0]15.2(760] 52.88 | 7.2 |0.0] 8.1 [5.10] 65.42

Control 19.8 [4.9]23.7 [16.13 14.9 | 3.1 [ 26.3 [14.77 -
L..5.0. at 5% for
reatments 1.78 (0.54| 2.16 1.92 |10.61) 3.14

Data in Table (5) show lhat 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 v egetative growth of p eanut, Abou E 1-Saleheen (1983) reported thal
onion plant growth and the dry msiter conlent were increased by foliar
application of microelementls. Also, the same trend of results was obtalned by
El-Ghamriny (1991) on garlic plant, and El-Korashy el al, (1997) who
reported that Cu al 300 ppm gave ihe higesl pods yield (gm/plant) of peanut
followed by Zn al 300 ppm, Cu at 150 ppm and Zn at 150 ppm respectively.
Seed soaking fn microelements solutions for twelve hours was better than for
six hours in this respect.

Table(5): Effect of some microelemsnts on yield(gm/plant) of peanut
In two locations during season 2003 under field conditions

Mlero- Conc.in Weight of yield (gm/plant)
element ppm IsmailiaG. | BeheraG. | — Mean Efficacy®
250 850 | 613 58.15 11.93
MnS0, 500 81.7 65.9 63.80 22.81
1000 68.7 71.3 69.00 32.82
250 78.3 79.5 78.90 51.88
ZnSO, 500 80.7 826 81.65 57.47
1000 88.3 87.3 87.80 6501
250 63.7 66.4 65.05 25.22
CuSO, 500 750 73.8 74.40 43.2)
1000 85.0 | 83.8 84.30 £2.27
Control i 48.6 55.3 51.95
L.S.D. at 5% for [
kBt | 7.68 | 8.13
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