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ABSTRACT

Field studies were conducted in 2001 and 2002 to determine the effect of
irrigation techniques, which included irrigation systems (furrow and sprinkle) and
interval treatments (2, 4, and 6 days), which applied after three months from sowing,
on the incidence of peanut pod rots (dry brown lesion, pink discoloration and general
breakdown) and aflatoxigenic fungi (Aspergitius flavus and A. parasiticus). Generally,
all categories of peanut pod rot incidence decreased with sprinkle irrigation system
compared with furrow, Increasing the irrigation interval perform to decrease pod rot
incidence as well as the moister percentage of peanut seeds. Pods having general
breakdown were the most category affected on interval treatment following by dry
brown lesion, while there were no significant effect on pods having pink discoloration.
The occurrence of aflatoxigenic fungi on shells and seeds increased with increasing
the irrigation interval in the two seasons. The content of aflatoxin in peanut pods was
correlated with increasing the irrigation interval whether sprinkle or furrow system. Six-
day interval with furrow system recorded the highest content of affatoxin in the two
seasons.

INTRODUCTION

" Peanut, (Arachis hypogaea L.) is one of the most export and locally
consumed crops in Egypt. Pod rots disease considered among the most
destructive disease attacking peanuts and causing quantitative and
qualitative losses of yield in Egypt (Hilal et al, 1994). Meanwhile preharvest
aflatoxin contamination is one of the most challengers facing the peanut
producers (Payne, 1998). Aspergillus flavus and A. parasiticus were the
predominant fungi infected peanut before harvest (Gangawane and Jadhav,
1882 and Reddy et al., 1986).

Soil moisture and high relative humidity directly correlated with developed
incidence and severity of peanut diseases (Bowen et al,, 1882 and Davis et
al, 1996). Pod rot (pod break down) is one of the important disease
affected by leve! of irrigation in peanut (Porter et al, 1987). Barnes et
al,(1980) found that, increasing of irrigation cause increased the diseases
incidence by R. sclani. While, Hassan and Fredrick (1995) stated that, one
of the important reasons to decrease yield of peanut and increase disease
incidence in United State is the extensive use of irrigation.

Drought stress especially during the last 4-6 wk of crop-deveiopment
has been found the favor condition to invasion of pods and seeds by
aflatoxigenic fungi (Mehan et al, 1988 and Saleha, 1996). Most reporters of
preharvest contamination of peanut with aflatoxin have been declared from
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areas where crops have been subjected to drought (Mehan et al, 1986;
Hassan and Frederick, 1995 and Rachaputi et al., 2002).

The aim of this research is an attempt to study the relation between
irrigation system and its interval and pod rot incidence, occurrence of
aflatoxigenic fungi, aflatoxin contaminations and peanut yield.

MATERIAL AND METHODS

A-Field experiment:

The experiment was carried out under field conditions in both
seasons 2001 and 2002, in a naturally infested field soil by pod rot
microorganisms in Ismaillia Experimental Station of Agriculture Research
Center (ARC). The soil type was sandy loam {77% sand, 11% siit and 12%
clay, pH 7.98) Giza 5 cv peanut seeds sown on the first week of May.
Experiment was arranged in a split-plot in a completely randomized block
design (1/400 fed.; 3 X 3.5 m) s upplemented i rrigation s ystem ( furrow and
sprinkle) was carried out in the main plots and irrigation interval treatments
(2, 4, and 6 days) in the subplots. Plots were imigated as required until
intervals of irrigations were applied after three months from sowing. All
treatments were replicated four times.

B-Diseases incidence:

At harvesting, percentage of p od rot was recorded. four ¢ ategories
for apparent symptoms of pod rots beside the healthy pods were adopted
according to Satour et al, (1978): a) Rhizoctonia rot, pods with dry brown
lesion, b) Fusarium rot, pods with pink discoloration and ¢) complex rot ped
with general breakdown resulting from many fungi.

C-Frequencies of aflatoxigenic fungi and ldentification:

Aflatoxigenic fungi, w hich a ssociated with the four categories, were
isolated after harvesting according to Garren and Porter (1970). Two seeds
fruits were shelled and 1cm? pieces of shell and seed were surface-
disinfested for three minutes in 1% sodium hypochlorite and plated on potato
dextrose agar (PDA) mediumn (4 plates in 4 replicates, 5 seeds or shell pieces
per dish). Plates were examined after 7 days incubation at 27 °C, for fungal
structure

Identification of the isolates was carried out based on taxonomic
criteria for these fungi as described by Maren and Johan (1988).

D-Determination of seed moisture and yield loss:

Samples of about 20 g seeds were prepared. Fresh weights were
recorded directly after harvest, and then dried in an oven held at about 70°C
for two days. The seeds were weighed after their removal from the oven and
the - percentage of moisture content was calculated using the following
formulas:

Percentage of moister = ({weight fresh pod - weight of dry pod) / weight of
fresh pod) X 100
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Losses of yield were calculated using the following formulas:
Percentage of yield loss = (weight of rot pod) / weight of total pod) X 100.

E-Extraction of aflatoxin: o

The extraction of aftatoxins was conducted according to A.O.AC
{1998). The samples were blended with 250m] methanol -water (55:45, v/v)
and 100ml hexane for 1 min. at high speed. The mixture was transferred to
the centrifuge tube and centrifuged for 5 min. at 2000 rpm. An aliquot from
the aqueous methanol phase (25 ml) was taken inio separator contained
chloroform. The separator funne! was shaken (30-60 sec.); the hottom layer
{chlorcform) was separated and concenfrated using rotary evaporator. The
residue was quantitatively transferred using small volumes of chioroform. The
" solvent was completely removed under nitrogen flew.

F-Determination of aflatoxin:

Aflatoxins' were determined according to Singh ef af, {1991) using
thin layer chromatographic technique as follows; the dried film representing
the aflatoxins in the samples was dissolved in a known amount of chloroform.
The aflatoxin standards were spotted along with the samples. The plates
were developed using a mixture of acefone-chloroform (1:9, viv), the
chromatoplates were detected under UV lamp at 365nm. The concentration
of aflatoxin was calculated using the formula:

ug /Kg = (S.Y.V.)/ (X.W)
Where:
S= volume of aflatoxin standard, in L of equivalent intensity of sample.
Y= concentration of aflatoxin standard in pg/mi.
V= volume of solvent required to dilution final extract in pL.
X= volume of sample extract in pL required to give fluorescence intensity
comparable to that of S pL of standard.
W= weight of original sample in gram contained in the final extract.

G-Statistical analysis:

The data were statistically analyzed by analysis of variance (ANOVA)
using the Statistical Analysis System (SAS Institute, inc, 1996). Means were
separation by Duncan's Multiple Range Test at P = 0.05 level.

RESULTS

A-Effect of irrigation system on pod rot incidence, moister percentage,
pod yield and yield loss:

Decreasing the interval of irrigation increased pod rots incidence in
both two seasons 2002 and 2003 (Tables 1 and 2). At generai sprinkle
irrigation system has more reduced all categories of pod rot compared with
furrow irrigation system. Pods have general breakdown were the most
categories affected by decreasing the interval following by pods have dry
brown lesion.
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Interval of irrigation gave a significant effect on the percentage of
peanut seed moister. Six-day interval recorded the lowest moister percentage
in the both of irrigation system during two seasons. Percentage of peanut
seed moister was high in furrow imrigation system compared with sprinkle
irrigation system in all intervals.

Table (1): Effect of Irrigation system and its interval on percentage of
pod rot incidence, moister percentage, pod yield and yield
Ioss of Giza 5 cv. under field conditions during season 2001.

DI incid APl wof yPio::l b
; sease incidence ent u| yie e
";‘9‘;:';" Interval nealthy] "O1*%" | Tonfed loss”
b Dry brown Pink General
lesion |disccloration|breakdown
2days) 1346a 1.03b 15.28b 170.23¢j 35.15b {0.996c [15.28
Sprinkle | 4 days 8.34 b 132 ab 13.22bc |77.12b| 29.00 bc | 0.939¢ {11.00
Gdays| 7.54c 1.51 ab 8.49d [82.46al 17.60d j0.901c] 8.90
2days|{ 1345a 1.19b 17.23a {68.13¢| 48.00a {0.876d!17.87
Furrow 4days| 1048c 1.44 ab 13.51 be |74.56 b| 33.09 be 1.025 bef411.44
6 days 841c 225a 11.51c |77.82b{ 19.21¢ |[1.003a{ 8.10

Percentage of moister = ({(weight fresh pod - weight of dry pod) / weight of fresh pod} X
100
" Percentage of yield loss = (weight of rot pod) / weight of total pod) X 100.
¥ Means in each column with the same letter are not significantly different according to
Duncan's Multipte Range Test (P = 0.05).

Table {2): Effect of Irrigation system and its interval on percentage of
pod rot incidence, moister percentage, pod yleld and yield
loss of Giza § cv. under field c onditions d uring s eason

2002,
Disease Incidence
Irrigation Dry | Pink Apparent| % of _|Pod yleld|%of yield
system Interval brown discolorabrs:::r:\:m healthy moister) Tonffed | loss®

leslon tion
2days12.10ab™ 2.01a | 1531ab |70.57bc| 33.78b | 1.022¢c | 14.13
iSprinkle |4 days| 8.45¢d 183 a 10.31¢ | 77.98a | 26.25¢ | 1.003c | 10.36
Bdays| 8.03d | 200a 6.77d 83.20a | 17.77d [ 0979 e 7.14
2days| 1362a | 1.95a 1841a 66,02c { 4210a | 0.885d | 18.98
Furrow 4days [12.00ab| 2.11a 1423b | 71.66b ) 3215b | 1.086a | 13.34
Gdays[11.31bc] 1.685a 940cd | 7764a | 1865d | 1.052b 8.70
TE P?;.:entage of moister = {{weight fresh pod - weight of dry pod)} / weight of fresh pod) X
0
¥ parcentage of yield loss = (weight of rot pod) ! weight of total pod) X 100.
 Means in each column with the same letter are not sugmf icantly different according to
Duncan's Multiple Range Test (P = 0.05).

On the other hand decreasing the interval caused increase in pod yield in
sprinkle irrigation which was not significant in season 2001. While in furrow
irrigation increased the interval from 2 days to 4 days lead to significant
increase of total pod vield. The loss of yield decreased with increase the
interval of irrigation,
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B-Effect of irrigation system on occurrence of aflatoxigenic fungi and
aflatoxin content:

Results presented in Tables {3 and 4) indicate that, there was
dominance in occurrence of A. flavus compared with A. parasiticus in all
treatments whether shells or seeds and the frequency of aflatoxigenic fungi
generally high in seeds compared with shells. The occurrence of aflatoxigenic
fungi increased by increasing the interval of irrigation in both of irrigation
systems sprinkle and furrow during two seasons 2001 and 2002.The
frequency of aflatoxigenic fungi was high in furrow system especially with
increased the interval.

In two seasons the content of aflatoxin in peanut pods increased by
increasing the interval whether sprinkie or furrow system. Six-day interval
with furrow system recorded the highest content of afiatoxin in two seasons.

DISCUSSION

The resulis of this study provide that, the irrigation system and their
interval play an important role in pod rot diseases incidence. This is in
agreement with Porter et al, (1987), Barnes et al, (1990}, Hassan, and
Fredrick (1995). This is due to the natural of peanut fruiting; pods as well
known are produced in soil, where there is high microbial activity.
Environmental extremes, either natural or induced by crop management
practices often increase the incidence and severity of peanut diseases (Teo,
1983; Shew and Beute, 1984 and Han et al, 1 989). Environmental factors
associated with irrigation, like reduced the peanut and soil temperature, have
been related to the increase the incidence and severity of peanut pod rot
{Sanders ef al., 1985 and Porter ef al., 1987). This may be due to the effects
of microclimate, which associated with irrigation on the growth and spread of
fungus (Smith et al, 1988). Any of these factors alone or in combination
might explain the increased of pod rot incidence in peanut after increased of
rate of irrigation or decreased the interval period of irrigation.

These data also clearly showed that, decreased of irrigation by
increasing the interval of irrigation performs to increase of aflatoxigenic fungi
invasion and their ability to aflatoxin production. This is in agreement with
Mehan ef al, (1988), Hassan and Frederick, (1995), Saleha, (1996} and
Rachaputi et al, (2002). Drought is usually associated with change in the
microclimate (elevated pod-zone soil temperature and low soil moisture} and
these make most of microorganisms fail to grow or grow weakly (Hilf et al.,
1983). This condition make afiatoxigenic fungi became more aggressive
(Horn et al., 1994).

This due to drought stress may increase susceptibility to fungal
invasion by decreasing the moisture content of the pod and seed or by
greatly towering the physiclogical activity of the groundnut. The possible role
of drought stress in preharvest aflatoxin contamination is to eliminate
microbial competitors of aflatoxigenic fungi while elevating the soil
temperature in the geocarposphere (Cole et al, 1985 and Saleha, 1996).
Moreover, A spergilius flavus is more invasive than A. parasiticus and often
dominated in peanut seeds because it is more aggressive than A. parasiticus.
(Pitt ef &/, 1991 and Horn et al., 1994).
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Table ( 3): E ffect o f | rrigation s ystem and its i nterval on occurrence of Aspergilius flavus, A. parasiticus and
aflatoxin content in peanut pods (shell and seed), on Giza 5 cv., under field conditions during season

2001, .
Disease incidence Content of
— —_ Apparent healthy
Interval Dry brown lesion Pink discoloration General breakdown aflatoxin (ppb)
Imigation Pod A ticusiA. flavusiA iticus| A. i A A, 1 s’ A
. . flavus |A. parasiticus{A. flavusjA. parasiticus| A. flavus . flavu: 81 B2
systems pa pa parasiticus parasiticus
2 days 107 0 0 0 10 0 0 o 0
4d 0 0 0 5 0 0 0
Y5 | shet ,
6 days 15 10 5 0 10 10 5 131 15
[Sprinkle [ Zdays 10 0 0 5 0 15 5 0
0 3] 0 10 5 5 0 0
4 days Seed 5
6 days 15 10 5 0 20 10 15 10 252 28
2days 10 1] 0 15 10 5 5 0 0
4 0 0 10 5
days Shell 10 0 0 0
6 days 20 10 5 5 15 10 10 5 220 86
furrow
2 days 20 10 0 0 15 10 10 5 ¢
4 days 10 5 0 0 10 5 0 0 0 0
Seed
6 days 25 15 10 5 20 15 15 10 1170 130

TEach va;lue is mean of four replicates (4 plates / replicate, five seeds or shell pieces per dish ) were incubated on PDA medium for 7 days
at27 'C.
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Table (4): E ffect o f I rrigation s ystem and its i nterval on occurrence of Aspergillus flavus, A. parasiticus and
aflatoxin content in peanut pods (shell and seed), on Giza § cv., under field conditions during season 2002,

27 °C.

plicates {4 plates / replicate, flve seeds or shell pieces per dish) were incubated on PDA medium for 7 days at

Disease incidence Content of
Apparent healthy
Interval Dry brown lesion Pink discoloration | General breakdown aflatoxin (ppb)
nterva
Irrigation Pod A J ] A A. s‘ A.
A. flavus . |A. MavusiA. parasiticus|A. favu. IA. flavu B1 B2
systems parasiticus _ parasiticus parasiticus
2 days 157 5 0 0 5 0 0 0 0
4 days 10 0 0 0 i} 1] 0 0 1]
Shell
6 days 20 15 5 0 15 10 10 5 85 20
Sprinkle 2 days 15 10 5 0 15 10 0 0 0 0
4 days 10 5 0 0 5 0 0 0 0 0
Seed
6 days 25 10 10 0 20 15 15 10 Ky4 141
2 days 10 0 0 0 5 0 ¢ 0
4 days 15 10 0 1] 0 0 0 0
Shelt ;
JF 6 days 15 10 0 20 20 20 15 142 126
urrow
2 days 20 ‘ 10 10 0 15 10 0 340 123
4 days 15 5 0 o 10 5 5 58 0
Seed
6 days 25 15 10 i} 25 15 15 10 1220 | 580
L'_E'at':h value is mean of four re

un einosuep ‘198 duby
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