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ABSTRACLT

Secd moisture content. insecticides treatment and siorage period were
the main factors affecting wheat seed quality as measured by germination
percentage, seedling vigour traits, insect infestation severity and seed dry weight
losses. Laboratory cxneriments were conducted at Seed Technology Unit Lab.
Mansoura, Dakhlia during 2004/2005 scason to study the cifect of four storage
periods (0, 6, 12 and 18 months), three seed moisture conients (12%, 15% and
18%) and eight inscciicides seed freaunents ie{conirsl, malathion 57%,
fumigation with phosphine at temperature degrees 30, 35 and 40°C, fumigation at
30, 35 and 40°C + malatiion). The resulis revealed that prolonging storage pericd
and high seed moisturc content reduced germinability f2s meseared by
germination percentage, germination index and germination rate), seedling
vigour{plumule, radica! lengths, seedling dry vweight and its vigour index) and
accelcrated sced aging. Meanwhile, increasing storage period and high sesd
moisture content increased mean germination time, electrical conductivity, insect
infestation and dry weight losses of the seed, Treating wheat secd with malathisn
57%, fumigation at temperature degrees of 30, 35°C, fumigaiion at 30°C +
malathion did not show harmful effects on seed gerrnination or seedling vigour,
On contrast, fumigation at 40°C, fumigation at 35°C + malathicr: and fumigation
at 40°C + malathion had an adverse effect on seed germination and seedlings
vigour traits. Treatments with insecticides can protect wheai scod from any insect
infestation more than 6 months. The infestation level was slight for 12 monihs
compared with the untreated seeds. All studied traits ncgatively and significantly
correlated with storage periods and sced moisture confenis except mean
germination time, electrical conductivity, insect infestaiion % and seed dry
weight loss while significant and positive correlations were obtained. Insect
infesiation had negatively and significanily corrclated with all studied traiis
cxcept for mecan germination time and ziectrical conductivity while significant
positive correlations were noticed. The results suggesiad reating wheat seed with
malathion 57%, fumigation with phosphine at 35°C, fumipation at 30°C +
malathion without harmfu! effects on wheat {cv. Gemmizz 7} seed quality or
seedlings vigour provided that the seed moisture coniens should be ranged
between (12-15%).
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INTRODUCTION

Seed viability is affected by many factors among them storage
conditions, seed moisture content and infestation by storage pests. During storage
a high moisture content reduces viability more rapidly because of mold growth,
heating, damage aging and greater insect damage, (FAQ, 1983). Also (Tipples,
1995) stated that, high grain moisture content is by for the most important factor
influcing the deterioration of stored grain and it causes seed to respire at a much
faster and promotes active respiration: of molds, These effects led to the increase
in grain temperature which result in denaturation of proteins, internal browning or
blackening of sceds and destruction of sced quality and germination capacity. On
the other hand, high seed moisture content, caused rapid increase in number of
insects, fumigation with phosphine showed an adverse effect on seed germination
at higher moisture content meanwhile this effect was slight in dry seeds, (Abdalla
et al., 1984). Furthermore, (Bekheit ef al., 1985) listed wheat grains at 15.8%
moisture content were compietely lost their viability when stored for six months
for fumigated or unfumigated grains bags.

Storage pests specially insects damage both of the endosperm and
embryo of cereal seeds causing a reduction in germination capacity, it can also
infect the sced with harmful fungi since they may carry the speres with them.
(Yadava et al., 1968) study the germination of wheat seed damaged by Sitophilus
oryzae L., and Rhizopertha domonica F. They found that germination due to
damage by Sitophilus oryzae L., and Rhizopertha domonica F. was significantly
affected. Also (Girish et al., 1976) demonstrated that, the actual losses of grain
that recorded during storage were mainly due 1o insect pests, also they reported
that the loss in seed viability after storage for 6 months varied from 70 to 22%.
Although chemical insecticides have serious drawbacks such as genetic
resistance, toxic residues, worker safcty, increasing costs of application and
decreasing sced viability but several investigators recommended the importance
of using chemical insecticides to control the pests of stored grains among them

{El-Hamady er a/., 1999).

Other investigators studied the effect of malathion against insects in the
storage (Joel, 1999), (Riberio ¢t al., 2003), (Bughio and Wilkins, 2004) and (Petar
and Ilija., 2006). (Tahir et al., 1992), assessed the toxicity of malathion against
Sitophilus oryzae they reported that the LD50 were [.04 mg/ecm? paper. Also,
fumigants such as phosphine is still the most effective for the protection for insect
infestation of stored seeds. several investigators recommended the importance of
using fumigants to control the insect pests of stored grains among them,
(Rajendran and Muthu, 1989), (Attia ef al., 1995), (Rajendran and Muralidhran,
2001), (Stephen and Rainer, 2004), (Abramson ef al., 2005) and (Patrick ef al.,
2005). (Bekheit ef al., 1983), pointed out no significant reduction in germination
percentage, plumule and primary root length when grain fumigated with
phosphine at a rate of 20 and 30 gm/fton at 10% grain moisture content
meanwhile, at 13.6% and 15.8% significant reduction in these traits were noticed.
Furthermore, (Carl and Pan, 2000), listed that, Phosphine leakage and sorption
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were both positively related to grain temperature and moisture content. Also
repeated fumigation of the same grain reduced the rate at which phosphine sorped
into the grain. The aim of this study was to investigate the effect of different seed
moisture contents, treatments with malathion, and fumigation with phosphine at
different temperature degrees and storage periods on seed viability, seedling vigor
and insect infestation ir wheat.

MATERIALS AND METHODS

This investigation was carried out at the laboratory of Seed Technology
Unit at Mansoura, Dakhlia Governoraic during 2004/2005 season to study the
effect of secd moisture content, wheat seced chemical treatments{malathion,
phosphine fumigation at differcnt temperature degrees and combination of both)
on wheat sced viability and secdlings vigour, insect infestation percentage as well
as sced dry weight loss after different storage periods. Wheat seed (c.v. Gemmiza
7) were obtained aficr one month from harvesting wheat crop produced
commercially at Daklilia governorate, the saraples were sieved and cleaned from
dust, husk or any inert materials. Then they were divided inte three portions and
seed moisture conicnt was determined according to (A.Q.A.C. 1999) for each
portion secd moisture content was adjusted to the required moisture levels (12, 15
and 18%) using the technigue of (El-Rafic, 1958). Conditioned samples of moisiure
levels more than (14%) were not kept without treatment more than 3 weeks as
recoriumnended by (Swanson, 1941). Pesticides used were Nasriathion (Malathion 57
Ec: §-1.2di(ethoxycarbonyl) ethyl 0,0-dimethyl phosphorodithicate Produced by Ei-
Nasr Comp. for intermediate chemicais, Tgypt, and Phosphine tablets 3.0 gm
produced 1 gm, active ingredient is aluminum phosphide mixed with ammonium
carbonate and paraffin. Afier exposure to the atmosphere the tablets decomposed and
release the active substance (pH,) which has the same specific weight as air and the
distributed in the fumigated materials. The samples were divided into eight portions
according to seed moisture level and subjeciad to treatments as follows; -
1- Control (without ireatment) 2-Mzlathion 57%
3-Fumigation with pH; at 30°C 4" Fumigation witix pH, at 15°C
5-Fumigation with pH; ai 40°C - Fumigation at 30°C + Malathion 57%.
7-Fumigation at 35°C + Malathion 57%.
8- Fumigation with pH3 at 40°C + Malathion 57%.

Taking into consideration malathion 57% was sprayed at a concentration
18 ml/ton and wheat seed was fumigatcd with pH3 at a dose of 3g for 72h. and s«
acrated for 24 hr. as recommended by the producing compary. After that samples
were placed in cloth bags and stored under the laboraiory condilions. The studizd
traits were estimated directly, afier 4, i2 and 1% months from {reatmenis.
Germination percentage was defined azcording to (ISTA, i985). Germinaiion
index and mean gepmination iime were calculated according to {Alvarado ef of.,
1987); germination rate defined according io Bartiett, {1937) meanwhile, scedling
vigour index was calcalaited according (o {ISTA, 1985). At the final count, :en
normal seedlings from: each replicate were taken randomly tw measure the
plumule and vadical {engih in mm, afier that, the seedlings were dried in hot-air
oven at 85 °C for 12 hours to obtain ¢:2 seedlings diy weigisl Accelerated aging
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test and Electrical conductivity were measured according to (ISTA.,1985). Insect
infestation percentage was expressed as percent damage seeds according to (Jood
et al., 1996). At the end of each storage period the dry weight loss percentage was
calculated according to (Dick, 1987). Data collected from these experiments were
subjected to analysis of variance as Randomized Complete Block Design as
mentioned by (Gomez and Gomez, 1984), and the treated averages were
compared by using the least significant differences (LSD) method. correlation’s
coefTicient were computed according to (Svap 1973).

RESULTS AND DISCUSSION

Data in Table (1) show the effect of storage periods, seed moisture
content and insecticides on studied traits. Germination percentage significantly
reduced with increasing storage periods from O to 6, 12 and 18 months. The
highest mean (98.0%) was obtained at the first storage period, on the other side,
the lowest mean (80.0%) was obtained after 18 months. The same trend was
obtained for germination index and germination rate. On contrast, the minimumn
rang of mean germination time 2.2 day was obtained at the first storage period
while the maximum rang of mean germination time 3.1 day was obtained after 18
months from storage. The tallest plumule and radical length 9.9 and 10.4 cm were
obtained at the first storage period, while, the shortest length 7.9 and 8.0 cm of
plumule and radical were recorded afier 18 months from storage. As a result of
that seedlings dry weight had the same trend. Results of accelerated aging test
listed in the same table and it cleared that, the first storage period had the highest
vital seed, meanwhile, the highest poor vital seed were recorded after 18 months
from storage. The lowest reading of elecirical conductivity (0.070 umhos/gm
seed) were recorded at the first storage period on contrast the highest reading
(0.117 umhos/gm seed) were recorded after storage with 18 months. The
reduction in seed viability and seedlings vigour traits might be due to, with
increasing storage periods, wheat seeds might be infested with storage
pests(insects and fungi)or might bc duc to, the increase of some organic
compounds in respiration process with increasing storage periods. Similar resuits
reported by (Girish ef a/,. 1976) and (Behkeit et al., 1983). Insect infestation and
sced dry weight loss percentage did not recorded initially after treatment
meanwhile they recorded 4.80% and 2.93% respectively, after storage with 18
months. It is to be noticed that insect infestation and seed dry weight loss
increased with the increase in storage periods (Jood et al., 1996).

Table (1) also showed that the effect of seed moisture content on all the
studied traits was significant. Germination percentage, germination index,
germination rate and accelerated aging test reached its highest means (97.0%,
24.1, 0.902 and 74.0%), respectively, at 12 % moisture content. Meanwhile these
means reduced to (75.0%, 17.5, 0.860 and 50.0%) respectively, with increasing
seed moisture level 10 18%. On contrast mean germination time increased from
2.5 to 2.7 days with increasing sced moisture content from 12% to 18%. Readings
.of seedlings vigour i.e. ptumule and radical lengths, seedlings dry weight as well
as scedlings vigour index reached its highest means (9.7, 10.0 cm, 0.338 g and
1917.7) respectively, at moisture level 12%. On the contrast seedling vigour traits
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reduced to their minimum means (7.5, 8.2 c¢cm, 0.274 g and 1251.8) at moisture
level 18%. The reduction in seed viability and seedling traits might be due to the
increase in respiration rates by increasing seed moisture content during storage
especially as it follows with an increase in temperature degrees during storage
which causc rapid consuming of some crganic compounds 'n this process or
increase in storage pesis. These resulis sre sgreed with those reported by (Bekheit
et al., 1983) and (Tipples, 19935). With rospoct to insect infes!stion percentage and
sced dry weight loss percentage, ths lowest Imeans % and 0.23%))
respectively, were record :d at 12% mgistuen level, Meam ae highest means
(3.84% and 2.71%; wore recorded o0 18 % sced mo contert. Inset
infestation increased wits increasing scoe moisturs cortent wiils, insect activiiy
incrcased with increasing sced moistur fiow fevels of secd
moisture contei inseci zoiivity decrease
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percentage (91.0% and 90.0%) were obtained from untreated seed, treating wheat
seed with malathion, fumigation at 30°C, fumigation at 35 °C and fumigation at
30°C + malathion without significant differences beiween them. On the other
side, the lowest means 89.0, 88.0 and 86.0% were obtained from fumigated seed
at 40°C, at 35°C + malathion and fumigated at 40°C + malathion. The highest
mean of germination index 24.1 was obtained from fumigated seed at 30°C
Meanwhile the fowest mear 18.3 was obtained from fumigated seed at 40°C +
malathion. The sarc trends were reeorded for plumafe length, radical fength,
scedlings dry waight, seediings vigour index and accelaraied aging germination,
On the other hand, mean germination {*me increased from 2.5 days for unireated
seed to 2.7 days for fumigated seed at 35°C + malathicn and fumigated seed at
40°C + malathion. Readings of elecirical conductivity recorded its lowest means
0.086 umhosgm seed for fumigated sced at 30°C. Mcanwhile the highest read
(0.090 umhos;gm seedywas recorded {rom untreated seed or malathion and
furnigated secd at 40°C + malathionn. The harmful effect with increasing
fumigation temperature might be due to deeper fumigant penetration in the
structure of seed under higher temperatire. So that, the higher fumigation
temperature, the greater fixation rate arnd the longer disruption rate (Strong and
Lindgren, 1960), (Caubci et af., 1985) and (Sittisuange and Nakakita, 1985). With
respect to the effect of chemical insecticides on insect infestation percentage and
seed dry weight loss percentage, unireated sced had the highest means of insect
infestation % and seed dry weight loss% (5.55% and 3.07%) respectively. On
contrast, fumigated seed at 40°C + malathion had the fowest means (1.26% and
0.82%) respectively, of insect infestation and seed dry weight loss percentage.
The efficacy of this treatments could be refer to the combined effect where insects
weakened by fumigation were further killed when exposed to malathion

The data presented in Table (2) revealed that, high significant effect for
the interaction between storage periods and seed moisture content on all studied
traits. Germination percentage reached its highest mean 99.0% at 12% moisture
Ievel initially after treatment mean while it reduced to 51.0% after storage with 18
months at 18% moisture content. The same trend was noticed for the germination
index, germination rate and accelerated aging on contrast mean germination time
reached its carlier time 2.1 day at 12% moisture content at the first storage period
and its lately time 3.2 day at seed moisture level 18% after !8 months fromn
storage. Plumule iength, radical length, seedlings dry weight and seedling vigour
index produced their highest means sl 12% moisture level with the first storage
period meanwhile, these traits produced their lowest means after 18 months from
storage at the high moisture level 18%. The reduction in seed viability and
seedling traits might be due to the increase in respiration rates due to increasing
seed moisture content during storage especially if it follows with an increase in
temperature during storage which cause rapid consuming of some organic
commpounds by this process or increase in the activities of storage pests.
Furthermore, with increasing storage period the damage caused by storage pests
increased. These results are similar with those reported by (Bekheit et al., 1983)
and (Tipples, 1995). All moisture levels at the first storage period did not had any
insect infestation or loss in seed dry weight. On the ather side, insect infestation
and sced dry weight ioss reached 9.38% and 7.03% respectively, at 18% seed
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moisture content after storage with 18 months. Also measuremenis of electrical
conductivity increased from 0.069 umhos/gm seed to 0.136 umhos/gm seed with
increasing moisture level from 12% to 18% and storage period from 0 to 18
months. Insect infestation increased with increasing seed moisture levels and
storage periods, as indicated by the results of that seed dry weight losses.

Table (2): Effect of interaction between storage periods and seed moister content
on wheat seed viability and seedimgs wgcur traues. insect infestation
rcentage and seed d :
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Data in Table (3) showed high significant effect for the interaction
between storage periods and insecticides seed treatments. The highest mean
values of germination percentage, germination index and germination rate
(99.0%, 31.6 and 0.986) respectively, were obtained from untreated seed at the
first storage period. Meanwhile the lowest means of these traits were recorded
after 12 months from fumigation at 40°C + malathion. The same trends were
noticed for plumule, radica! length, seedlings dry weight, seedlings vigour index
and accelerated aging germination. On the other hand, mean germination time
was increased from 2.1 day at the first storage period for untreated or treatment
seed with malathion to 3.4 day for fumigated sced at temperaiure degree 40°C +
malathion, after 18 months from storage. At the first and second storage periods
all insecticides treatments protect wheat seed from insect infestation and dry
weight loss, meanwhile afier 18 months from storage insect infestation and seed
dry weight loss in untreated seed reached their maximum means 11.28% and

5.44%, respectively.
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Table (3): Effect of interactics between storage periods and seed pesticides
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The data concerned the effect of thie inieraction between seed moisture
content and insecticides treatments are recorded in Table (4), high significant
eliects were noticed on all the studied traits. At the lowest moisture fevel (12%),
germination percentage, seed quality and seedlings vigour traiis had the highest
mean vaiues without significant differences between both of control, malathion or
fumigation at 30°C. On contrast. the lowest mean Values of these traits were
recorded at moisture content 18% at fumigation at 40°C + malathicn. Also mean
germination time, electrical conductivity, insect infestation and seed dry weight
loss were increased gradualiy with increasizg seed moisture coniens from 12% 1o
18% especially with untreated samples or fnmigated at 40°C + malathion. The
reduction in seed viability and seedlings vigour might be due (o the deeper
penetrate of the fumigant by increasing secd moisture coufent in grains and
temperature degrees during fumigation and the longer rate of the {oxic effect by
the fumigant. Similar results were reported by {Sittisuange and Nakakita, 1985),

Table (5) shows the correlation coeflicicnt between correlation
germination percentage, germinalion index racan germination time, germination
rate, seedlings vigour traits, accelerated aging germinaticn, insect infestation
percentage and seed dry weight loss percentage with both of storage periods and
seed moisture content. There were negatively and highly significantly correlation
for the relationship between germination percentage (r=-0.476) germination
index (r=-0.865), germination rate (r=-0.898), plumule length {r=-0.510), radical
length (r=-0.644), secdlings dry weight (r=-0.526), accelerated aging germination
{r=-0.601), seedlings vigour index (r=-0.553) and storagc periods, On contrast,
there were positively and highly correlation for mean germination time (r=0.885),
insect infestation percentage (r=0.556) and seed dry weight loss percentage
(r=0.491). There were also highly negatively correlation for germination
percentage (r=-0.602), germination index (r=-0.355), germination rate (r=-0.219),
plumule length (r=-0.580), radical length (r=-0.512), seedlings dry weight (r=-
0.532), accelerated aging germination (r=-0.651), seedlings vigour index (r=-
0.595) with seed moisture content. On the other side, therc were positively
correlations for mean germination time (r=0.219), insect infestation percentage
{r=0.395) and seed dry weight loss percentage (r=0.455) with seed moisture
contents. Table (6). shows that, there were negatively and highly significant
correlations between inscct infestation and all the studied traits except mean
germination time, sced dry weight loss and electrical conductivity while
positively and significant correlations were noticed (r=0.591, 0.961 and 0.765),
respectively. The results sugpested treating wheat seed with malathion 57%,
fumigation with phosphine at 35°C, fumigation at 30°C + malathion without
harmful effects on wheat (c.v. Gemmiza 7) seed quality or seedlings vigous
provided that the seed moisture content should be ranged between (12-15%).
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Table (4): Effect of interaction between seed moisture content and seed chemical
treatments on wheat seed viability and seedhngs vxgour tralts, insect
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Table (5): Correlation cocfficient of storage periods and seed moisture

content with the studied traits.

Storage

Character periodslmgomhs conient
il Germination percentage 0.476 0.602"
| Germination index 0.865 1,355
| Mean germination time 0.885" 0.219"
| Germination rate -0.898" 0219
| Plumulie length ©.510" -0.580"
| Radical length -0.644 0512
| Seedlings dry weight 0.526 0.532
w Seedlings vigour index -0.553" -0.595“
: Accelerated aging test <0.601 -0.651
| Electrical conductivity 0.863 0.301"
! Insect infestation 0.556 0.395

Table (6): Correlation coefficient of insect infestation with the studied traits.

Charactes | 13 | 10 | 9 | 8 | 72 | 6 | s | « | 3 ] 2] 1]y
y-insect . - -

: omr {0765 | 0oer | o7z | osis | vear | 0sor | osor | 0sor | 0evr {076 | 1000
VGominaon | o o0r | o7or | ear | 0sse | 09 | ose | oorr | osoe | 00w {07 | 1o
2Gormination index | D80T | 0915° | 0565 | 0845 | 0751 | 0837 | 0761 | 004 | 4337 | 1000
own garvn tene | 0660° | 0897 | 0560 | O705" | 0805 | 0734 | 0609 | 0975 | 1000
+Gormingtonrate | OGTT | 007 | 0567 | 071¢ | 06\ | 0747 | 0619 | 1000
SPumule length | 0906 | 0732 | Q84T | 034 | 0961 | 0 | 1000
Radical 0967 | 0871 | 0877 | 0937 | 091T | 1000
TSeadings deywt. | 0962 { 0777 | 0847 | 0m& | 1000
8-Accelersted 1 | sor § 0810|1000
o Seed dey

oo | ose[onr | 100
H—Elacrical
ams | 10w
conduciivity
1t Seadings
1000
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