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Introduction   

The great majority of different weed seeds have 
been introduced by shipments import through 
world trade road. The transportation of invasive 
alien species had significant impacts on the 
recipient ecosystems and has caused major 
economic losses in agriculture production. 

Studies have been undertaken to use 
microwave energy: to improve storage preserve 
crops, provide new natural method to weed control 
quarantine purposes and seed better quality. 
Microwave heating for quarantine control of pests 
in dry materials, such as wood, has been accepted 
internationally. This technology is now recognized, 
by the Food and Agriculture Organization (FAO) 

and implemented in the “International Standards 
for Phytosanitary Measures” (Bisceglia et al. 
2009). Long exposure usually cause seed death 
(Bebawi et al. 2007). Microwave energy kills 
weeds and their seeds in the soil (Brodie et al., 
2012, 2017). Microwave energy can also kill the 
roots and seeds that are buried into a depth of 
several centimeters in the soil (Brodie et al., 2007). 
The Slow-wave comb applicators can provide the 
required energy distribution in the surface layer, 
using two MWs, 30kW (2.45GHz) and 60kW 
(0.922GHz) for heating the surface layers of weed 
control effectively. After 15sec of MW heating, the 
temperatures of surface reach 90–100°C between 
60 and 120mm and can provide the required top 
layer treatment (sterilization) with reasonable 
efficiency for practical use in weed seed control 
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in agricultural applications (Brodie et al., 2020). 
Khan et al. (2019) reported that pre-sowing 
microwave soil treatment reduced the germination 
of weed seeds bank and increased the growth and 
yield of rice crop. Brodie et al. (2019) concluded 
that pre-sowing microwave soil treatment acts as 
a soil sanitation technology and increased crop 
yield. To decide suitable heat treatments and find 
field applicable methods which can completely 
devitalize quarantine weed seeds, the conditions for 
heat treatment with/without 40% relative humidity 
were studied with 9 species weed seeds (Geranium 
dissectum, Cuscuta japonica, Cuscuta pentagona, 
Myosotis arvensis, Centaurea solstitialis, Cirsium 
arvense, Cirsium vulgare, Picris echioides and 
Cenchrus longispinus) and one weed species 
(Emex spinosa) similar to quarantine weed. All 
seeds were dead at the conditions of 95°C for 
48hrs, 100°C for 36hrs, 110°C for 24hrs, 121°C for 
4hrs and 130°C for 30min. Heat-treatments at 40% 
relative humidity resulted complete seed death at 
85°C for 36hrs and 90°C for 16hrs conditions 
(Moon et al. 2013). Dahlquist et al. (2007) studied 
the mortality of six weed species seeds: annual 
sowthistle, barnyardgrass, black nightshade, 
common purslane, London rocket, and tumble 
pigweed, at temperatures of 39, 42, 46, 50, 60 and 
70°C and developed nonlinear model for mortality. 
This model provides empirical relationship, 
required to developing field-applicable decision 
model that could predict the accumulation of 
time and temperature combinations for effective 
solarization of weed seeds. Ibrahim et al. (2016) 
studied the effects of various exposure times of 
microwave on seed germination, vegetative growth 
and chemical constituents. Seed germination 
is decreased in all seed samples with increase 
in exposure time from 5sec  to 25sec  in Acacia 
farnesiana and from 10sec  to 50sec in Acacia 
saligna as compared to control treatment. The use 
of microwaves has an effect on the revitalization 
of seed germination of Acacia farnesiana and 
Acacia saligna under different doses, and from a 
protein analysis of Acacia seedlings, it was found 
that there is no genetic difference, which means 
that the microwave radiation dose was refresher 
for seed germination. Microwave weed and soil 
treatment can be implemented as an alternative 
method of weed control in direct-seeded rice crop 
(Khan & Brodie, 2018). The exposure of cress and 
arugula seeds to microwaves for 126sec inhibited 
germination close to 100%. Cress seeds treated with 
microwaves for 50sec showed 95% germination 
compared to 65% germination of the untreated 

cress seeds (Sahin, 2014). Seeds with intact seed 
coats that had not germinated were stained with 
triphenyl tetrazolium chloride to verify that they 
were dead and not dormant. Seeds were incubated 
at 30°C in triphenyl tetrazolium chloride for 6 and 
24hrs at 0.25 and 0.5%. Seed embryos stained red 
were considered viable, (Moore, 1973). 

The purpose of this study was to overcome 
problematic weed seeds which contaminate 
imported grains. Moreover, encourage cooperation 
between the microwave engineering and both 
agricultural and forestry industries to find out 
many possibilities of using microwave energy to 
address many problems and opportunities within 
primary industries. 

So, the aim of this work is to investigate the 
use of microwave heating in agricultural imports 
to prevent newly arrived invasive species seeds 
from germinating.

Materials and Methods

Series of laboratory and wirehouse experiments 
were conducted to determine the duration and 
microwave power treatments required to prevent 
seed germination of six weed species without 
affecting the oil percentage of soybean seeds and 
protein content of wheat grains. The six weed 
species studied were Avena fatua (wild oats), 
Lolium temulentum (darnel), cuscuta pedicellata 
(dodder), Ambrosia artemisifolia (white bursage), 
Ambrosia trifida (Giant ragweed), and  Convolvulus 
arvensis (field bindweed) and the two imported 
crops: Glycine max (Soybean) and Triticum 
aestivum (wheat) seeds, which contaminated by 
these weed species. These species were selected 
to include winter and summer seasons weed seeds.

Preparation of seeds for experiments 
Seed samples were collected from the imported 

wheat and soybean seeds, coming from different 
countries (Russia, USA, and Ukraine) from 2017 
to 2020. 

Before the setting of the experiments, sowing 
twenty seeds of each six weed species studied in 
Petri dish with four replicates during the suitable 
season depending of each weed species (winter 
season 2019, for wild oat, darnel, and dodder & 
spring and summer seasons 2020 and 2021 for 
field bindweed, white bursage and giant ragweed) 
under laboratory conditions, to insure these seeds 
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have high viability and emergence.

Germination experiments
The date of sowing of the studied experiments 

was 14/11/2019 to 15/4/2020 for wild oats, darnel 
and dodder weeds, and 15/3/2020 to 15/4/2021, for 
field bindweed, white bursage and giant ragweed. 

As regards to Ambrosia spp. (white bursage 
and giant ragweed), four germination experiments 
with four replicates were repeated twice. 

First Petri dish experiment seeds soaked in 
Gibberellin solution 250ppm concentration for 
72hrs. 

Second Petri dish experiment soaked in 
Potassium nitrate (KNo3) solution 1000ppm 
concentration for 72hrs. 

Third Petri dish experiment seeds soaked in 
Thiourea solution 50ppm concentration for 72hrs. 

Fourth experiment, Ambrosia spp. seeds 
were sowed directly in the soil, (conducted on 
15/2/2021 and repeated on 1/3/2021), twenty 
achenes of Ambrosia spp. collected from imported 
soybean seeds during the period from October to 
December 2020, then stored in the darkness at 0°C 
in refrigerator for three months for stratification 
of seeds dormancy, then soaked in fresh tap water 
for 72hrs, after that, the seeds were sowed in trays 
filled by soil which was pasteurize by microwave 
heating for 3hrs long. After 45 days from sowing 
the emergence percentage was recorded. 

These eight experiments were conducted at 
dates 15-3-2020 to 15-4-2021.

Microwave treatments
The microwave oven was used in this study, 

Model MOM-C25BBE-S, Tornado is registered 
trademark of El-Araby Company, with 230V- 
50Hz rated voltage, 900 W rated output power. 

Each experiment consisted of seven treatments 
with four replicates for each of the six weeds 
studied were as follows:

1- Power 30% at 10 min (24°C).
2- Power 30% at 15 min (45°C).
3- Power 50% at 10 min (64°C).
4- Power 50% at 15 min (74°C).
5- Power 80% at 10 min (130°C).
6- Power 80% at 15 min (150°C).

7- Untreated control.
Note: the previous temperatures recorded by using 
mercury thermometer by putting it inside the 
microwave oven at the end of exposure period.

Then, the seeds were removed from the 
microwave oven to make six petri dish experiments 
for the six weed species. In each experiment, five 
seeds from each treatment put over one filter paper/
petri dish (diameter 10cm) with four replicates 
and moistened with 3mL of distilled water and 
were kept in darkness for 72hrs under laboratory 
conditions.

After that, the experiments remained for 15 
days for wild oat, darnel, field bindweed and 
dodder weeds. While white bursage and giant 
ragweed remained from 21 to 30 days under 
natural conditions, then the seedlings (wild oat, 
darnel, white bursage and giant ragweed) were 
transplanted into the pots (diameter 25cm and 
depth 75cm and were filled with 2000g soil) to 
study the ability of seedling to continue till the 
maturity stage. In regard to transplanting date was 
1/12/2019 and harvesting date was 15/4/2020 for 
wild oats and darnel; while white bursage and 
giant ragweed transplanting date was 7/4/2020 and 
harvesting date was 27/9/2020.

Viability test
Ambrosia spp. seeds with intact seed coats that 

didn’t germinate in the germination experiments 
under all microwave treatments. To ensure the 
viability of these seeds a test was conducted by 
using Triphenyl Tetrazolium Chloride solution.

Triphenyl tetrazolium chloride (TTC)
When a seed is immersed in the colorless TTC-

solution, the TTC penetrates into the seed tissues 
where it interferes with the reduction processes of 
the living cells by accepting a hydrogen ion. 

In which, the TTC-salt is converted to a 
red-colored, stable, non-diffusible substance 
called triphenylformazan formed in the tissue, it 
indicates that respiratory activity is occurring in 
the mitochondria of seed tissue cells, which are 
considered alive (Peters, 2007). 

The TTC test was conducted for two Ambrosia 
spp. seeds as following:

Achenes of Ambrosia spp. stored in the dark 
at 0°C in a refrigerator for one month before TTC 
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test for stratification of seed dormancy. After this 
period, the achenes treated in different microwave 
oven powers which were as follows: 

1- Power 30% at 10 min (24°C).
2- Power 30% at 15 min (45°C).
3- Power 50% at 10 min (64°C).
4- Power 50% at 15 min (74°C).
5- Power 80% at 10 min (130°C).
6- Untreated control.

After the microwave power treatments were 
completed, the achenes were soaked in tap water at 
room temperature for 72hrs, after that the achenes 
were cut with a surgical scalpel in a way such that 
the endosperm was exposed. The biggest part of 
the achene was used for testing and the other part 
was discarded. Five achenes with four replicates 
for each treatment were put in one small bottle and 
filled up with 5mL of TTC solution concentration 
at 0.5%, and then the bottle was tightly closed and 
kept to react at 30°C for 72hrs in darkness. After 
that TTC solution was poured off, achenes were 
rinsed under distilled water and then they were cut 
into halves to investigate the seeds viability.

Oil percentage of soybean seeds and protien 
content of wheat grains

Since the main aim of the imported soybean 
is the extraction of oil, so the effect of microwave 
treatment on the amount of extracted oil should be 
evaluated.

The protein content of wheat grains may 
be affected by heat, so the effect of microwave 
treatments on wheat protein content should also be 
evaluated.

The data recorded
1- Germination percentage (The germination 

percentage from each treatment divided by 
the average percentage germination of the 
untreated (control) to correct any variables 
beside temperatures).

2- Plant growth characteristics: Plant height, root 
size, number of fruit branches/plant, plant 
weight and root length of species as A. fatua, 
L. temulentum and Ambrosia spp., which were 
transplanted to pots to continue their growth to 
flowering stage.

3- Ambrosia viability (TTC test): Seeds dissecting 
by microscope and seeds were counted in three 
classes: a- Stained (= alive), b- Not stained 

(= dead), no fully developed embryo present, 
c- Intermediate cases that are only lightly or 
partly stained, according to Starfinger et al. 
(2012). 

4- Estimation of the oil percentage in soybean 
seeds by Soxhlet according to the methods 
described by A.O.A.C. (1990).

5- Total nitrogen concentration by Kjeldahl method 
and estimation of protein in grain wheat (% 
protein= % N × 6.25) according to the methods 
described by A.O.A.C. (1990).

Data analysis
The experimental design was “randomized 

complete block design”. For each of the studied 
species, the germination percentages were analyzed 
by one way ANOVA with treatments defined 
by microwave powers and exposure times. The 
dependent variable was germination percentage, 
from each combination of time and microwave 
power, values were calculated for each replication 
using the initial germination percentage, and the 
analysis was accomplished by computer software 
package Genstat 18th Edition. 

Results and Discussion

Effect of microwave powers for different time 
periods on germination percentage and growth 
characteristics of wild oats and darnel grains

In most cases, increasing the periods of the 
same microwave power from 10 to 15min of 
the studied weed species caused a noticeable 
significant effect on the germination percentage of 
their seeds.

Data in Table 1 revealed that the microwave 
power 80% for 15min, 150°C caused significantly 
reduction in germination percentage (100% 
reduction) of both wild oats and darnel grains in 
the two experiments.

The following significant reduction on 
germination percentage by 80% microwave power 
for 10min was reached to 88.6% and 100% with 
wild oats grains and 77.8 and 100% with darnel 
grains in the first and the second experiments, 
respectively. Meanwhile, 50% microwave 
power for 15min gave significant reduction in 
germination percentage by 88.9% in wild oats 
grains and 21.1% in darnel grains in the second 
experiment.
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These results are consistent with those 
obtained by Riemens (2003), who reported that the 
temperature needed for inhibition of germination 
and loss of viability mainly depends on the water 
content of the seeds and weed species. In general, 
temperatures ranging from 60-80°C are necessary 
for a strong inhibition of seed germination and 
reduction of viability of moisture seeds. On the 
other hand, dry seeds need higher temperatures 
before germination to reduce germination 
percentage of contaminated weed seeds and can 
even withstand heat exceeding 100°C for reducing 
their viability. 

Moreover, the microwave powers 30% at 
10min, 30% at 15min, 50% at 10min and 50% 
at 15min improved nursling and the growth 
characteristics of both wild oats and darnel weeds.

The highest significant values of plant height 
and number of branches/plant were 50.6cm and 
8.3 branches/plant, respectively, were obtained 
from microwave power 50% for the period 10min, 
but for root size and plant weight were 17cm3 
and 32 g/plant, respectively, were resulted from 
microwave power 30% for the period 10 min, 
compared to untreated control (46.4cm, 10.5cm3, 
7.3 branches/plant and 29.5g/plant) in the first 
experiment for wild oats.

Whilst, microwave powers 30% at 15min, 
50% at 10min, 50% at 15min and 50% at 10min 
gave the significant improvement of the previous 
respective growth characteristics by (68.2cm, 
33.5cm3, 8.6 branches/plant and 51.8g/plant, 
respectively) compared to untreated control 
(37.4cm, 13.3cm3, 4.3 branches/plant and 18.5g/
plant, respectively) in the second experiment.

In the two experiments of darnel weed, the 
same trend was observed with little differences. 
The highest significant values of plant height, root 
size, plant weight were recorded with microwave 
power 50% at 15 min and for number of branches/
plant was with 50% at 10 min by (41.5cm, 17.5cm3, 
36.8g/plant and 20.2, respectively) compared to 
untreated control (37.6cm, 20.8cm3, 37.8g/plant 
and 16.5, respectively) in the first experiment. 
Whilst, in the second experiment all the previous 
respective characteristics recorded the highest 
significant values with microwave power 30% 
at 15 min by (42.7cm, 20cm3, 42.2g/plant and 
14.8, respectively) compared to untreated control 
(23.0cm, 6.5cm3, 9.5g and 10.0, respectively). 

Microwave power 30% caused improvement 
of the seedling due to exposure to temperature 
ranging from 24 to 45°C before sowing which 
caused increase of germination%, spread of 
germination and vigorous growth of seedling. 
These results agree with those obtained by Tran 
(1979), Tran & Cavanagh (1979), Bebawi et al. 
(2007), Moon et al. (2013) and Sahin (2014) as 
they reported that seeds exposure to microwave 
radiation caused increase in the seed germination 
percentage and growth characters of their 
seedlings while, long exposure usually causes 
seed death.

Effect of microwave heating on germination 
percentage of convolvulus arvensis and cuscuta 
pedicellata

The results in Table 2 showed that the 
germination percentage of untreated control was 40 
and 31.3% in the first and the second experiments, 
respectively; it may be due to convolvulus arvensis 
seeds have dormancy or that the viability of seeds 
in these experiments was low.

TABLE 2. Lethal effect of microwave power on germination percentage of field bindweed and dodder

Power %
Field bindweed Dodder 
Germination % Germination %

Exp.  1 Exp. 2 Exp.  1 Exp. 2
Untreated control 40.0 bc 31.3 cd 67.5 c 55 c
30% 10min 24°C 25.0 abc 50.0 e 65 c 35 bc
30% 15min 45°C 15.0 ab 43.8 de 35 b 2.5 a
50% 10min 64°C 45.0 c 18.8 bc 0 a 10 ab
50% 15min 74°C 30.0 abc 0.0 a 0 a 0 a
80% 10min 130°C 10.0 a 6.3 ab 0 a 0 a
80% 15min 150°C 20.0 abc 0.0 a 0 a 0 a
L.S.D. at 5 % 24.4 17.2 18.2 27.3
CV% 33.5 45.1 17.8 69.6
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Fig.1. Ambrosia trifida

On the other hand the treatment by 
microwave power 50% at 10min improved the 
germination percentage by 12.5% compared to 
untreated control in the first experiment. Whilst, 
both microwave powers 30% at 10min and 30% 
at 15min improved the germination percentage 
by 59.7 and 39.9%, respectively, compared to 
untreated control in the second experiment. 

The exposure to microwave power 
significantly affected germination percentage 
of C. arvensis seeds at 50% power for 15min 
and 80% for both periods of exposure 10 or 
15min. Bebawi et al. (2007) confirmed that 
the short exposure of seeds to radio frequency 
and microwave radiation resulted in increasing 
germination of C. arvensis seeds and long 
exposure caused seed death, which is in 
agreement with the present results. 

For Cuscuta pedicellata weed, the 
germination percentage was negligible at 
microwave power 50% at 10min. Whereas, 
microwave power 50% at 15min prevented the 
germination completely in the first and second 
experiments. This result in agree with those 
obtained by Sarić-Krsmanović et al. (2013) who 
indicated that temperature is one of the most 
important factors affect seed germination and 
seedling emergence.

Effect of microwave heating on germination 
percentage of Ambrosia artemisiifolia (white 
bursage), A. trifida (Giant ragweed) weeds seeds

In Egypt, Ambrosia artemisiifolia and A. 
trifida considered alien quarantine weeds after 
risk assessment was made which proved that 
these weeds can cause great losses to agricultural 
production and plant sanitary which extends to 
the human.  

Firstly, in the two germination experiments 
in petri dishes under laboratory for Ambrosia 
artemisiifolia and A. trifida, the obtained results 
showed that the low germination percentage 
ranged between 10% in the first experiment and 
20% in the second experiment. The seedling 
that survived of A. trifida was transplanted to 
the pot under wire house conditions to complete 
the cycle stage until flowering (Fig. 1). After 
140 days from sowing, the plant height was 
1.16m, root length 15.5cm and numbers of fruit 
branches were 45 branches/plant. 

Fig.1 Ambrosia trifida

Secondly, for the other six germination 
experiments which were conducted by using 
Gibberellin acid, Potassium nitrate and Thiourea 
solutions, the obtained results showed that there 
was no germination percentage completely under 
all microwave heating treatments and untreated 
control due to increasing the temperature more 
than 30°C under Egypt conditions during sowing 
date in May 2020 which, may not be suitable for 
germination of Ambrosia spp. and may have caused 
the secondary dormancy of achenes, or the seeds 
were exposed to pre-export treatments that affected 
the viability of the seeds, especially the seeds of 
broad-leaved plants.

Thirdly, direct sowing of Ambrosia spp. achene 
in the soil, the results reported that the germination 
percentages were 60% in the first experiment 
and 55% in the second experiment in untreated 
control, but under all microwave treatments, the 
germination percentage was 0%. 

These results may be due to the complicated 
seed biology of Ambrosia spp. which has different 
types of dormancy and need stratification about 
four weeks at 0°C temperature, after that if the 
conditions are not suitable to germination, seeds 
can enter secondary dormancy (Baskin & Baskin, 
1980, 1998). Moreover, the dormancy loss in the 
natural environment is due to cold-moist conditions 
(Schutte et al., 2007).

Tetrazolium salt as a Seed Germination Indicator 
Because of the very low germination percentage 

in the previous eight experiments, TTC solution 
was used to test vitality of Ambrosia spp. seeds.
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In the TTC-test it notices that the percentage of 
stained seeds was recorded 55% under untreated 
control, but under microwave power treatments, 
the percentages were 20, 15 and 0.0% at 30, 50 
and 80% microwave powers, respectively, in the 
two Ambrosia spp. seeds. 

The percentage of unstained seeds was 45% 
under untreated control, but under microwave 
treatments, the percentage increased by increasing 
the microwave power and the period of exposure, 
so its mortality percentage increased from 55 to 
100% when the power increased from 30% for 
10min to 80% for 15min. 

Table 3 showed that for microwave oven-
heated treatments, the percentages of dead 
seeds increased compared to untreated control. 
Moreover, all seeds of Ambrosia spp. were dead 
(class 0) by exposure to microwave power 80% 
10min.

Exposure of Ambrosia spp. seeds to unsuitable 
temperature may lead to their entry into secondary 
dormancy (Baskin & Baskin, 1980, 1998), so, 
seeds treated by different microwave powers 
didn’t germinate.

Ambrosia spp. seeds were classified as three 
classes stained (class 1), dead (class 0), and the 
seeds had a little cells colored by TTC solution 
that means this seeds had intermediate viability 
(class 0.5; only parts of the embryo stained) 
according to Starfinger et al. (2012) (Fig. 2).

Figure 3 presented that the microwave power 
80% and the period 15min. gave 100% mortality 
for all weed spp. except field bind weed.  

The emergence percentage of giant ragweed, 
white bursage, dodder and field bind weed 
about 40 to 60%, due to some of its species 

have different types of seed dormancy. Giant 
ragweed and white bursage were affected greatly 
by microwave treatments due to exposing their 
species to unsuitable condition which lead to 
their entry into secondary dormancy and did not 
emerge. 

Microwave power 50% was enough to 
complete mortality of dodder seeds. Grassy weeds 
as wild oats and darnel have the highest emergence 
percentage and the microwave treatments at 
lower power than 30% power and less exposure 
time resulted in improvement of the germination 
percentage, so the mortality degree began with 
microwave power more than 50% and exposure 
time 10 and 15 minute. These results suggested 
that the viability of grassy weeds is more than that 
of broad leaved weeds as dodder, field bind weed, 
Giant ragweed and white bursage.

Oil percentage of soybean seeds and protein 
contents of wheat grains which were exposed to 
microwave power 

Table 4 showed that the microwave power 
for devitalize quarantine weed seeds produced 
significantly increase in oil percent of soybean 
and in protein of wheat grains, however increasing 
quantity of sample more than 1.5kg resulted in 
increasing oil percentage in soybean seeds and 
protein content in wheat grains than those without 
microwave treatment (control). These results were 
due to the decrease in moisture and increasing 
oil or nitrogen percentage/sample, but in case of 
the samples less than one kilogram, most seeds 
were burned thus resulted in decreasing the oil 
or nitrogen percentage. These results are in agree 
with those obtained by Walde et al. (2002), which 
found that, drying wheat samples by microwave 
did not change the total protein content moreover 
microwave drying helps to reduce power 
consumption in wheat grinding process.

TABLE 3. Viability classification of the two Ambrosia spp. seeds according to TTC_test

Power %
Percentage of seeds in different classes

Stained= Class 1 Unstained= Class 0 Intermediate= Class 0.5

Control 55 45 0

30% 10min 24°C 20 55 25

30% 15min 45°C 20 65 25

50% 10min 64°C 15 65 20

50% 15min 74°C 15 75 10

80% 10min 130°C 0 100 0
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Stained Stained Stained Stained Stained Unstained 

Unstained Unstained Unstained Unstained Unstained Unstained 

Intermediate Intermediate Intermediate Intermediate Intermediate Unstained 

Control 30% 10 
minute 

30% 15 
minute 

50% 10 
minute 

50% 15 
minute 

80% 10 
minute 

Fig. 2. Photos of Ambrosia spp. [Seeds were checked for viability with the TTC-test and classified into different classes]
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Fig. 3. The relationship between microwave power treatments and mortality percentage of six weed species under 
studies

TABLE 4. Effect of sample weight on oil percent of soybean seeds and protein content of grain wheat under 50% 
for 15min, 74°C and 80% for 15min, 150°C, respectively 

Sample weight Oil Percentage of soybean Protein Percentage of grain wheat 
0.5kg 20.55 a 15.78 a

1kg 21.45 a 16.40 ab

1.5kg 23.7 b 18.21 b

2kg 24.45 b 19.05 b 

Untreated control 23.7 b 15.73 a 

L.S.D. at 5 % 1.34 2.25

CV% 3.2 4.8
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Conclusion

Microwave power 80% for 15min prevented the 
germination of wild oats and darnel completely 
and reduced germination percentage of field 
bindweed to 10%. The microwave power 50%, 
15min was enough to prevent germination of 
dooder seeds completely. Whereas, Giant ragweed 
and white bursage did not germinate under all 
microwave power treatments. Microwave powers 
50% for 10min and 80% for 15min had no effect 
on the oil percentage extracted from soybean seeds 
and protein content of wheat grains, respectively. 
It can be concluded that microwave power can 
completely devitalize quarantine weed seeds, 
which contaminated in the imported soybean and 
wheat without affecting oil percentage of soybean 
or the protein content of wheat grains. More 
researches in this field are required to investigate 
the possibility to include more weed seed species 
and crops.   
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تأثير التسخين بفرن الميكروويف على إنبات بذور الحشائش في الشحنات المستوردة
إيناس محمد كامل محمد برين

المعمل المركزي لبحوث الحشائش – مركز البحوث الزراعية – الجيزة - مصر.

لبحث  الزراعية، مصر  البحوث  مركز  الحشائش،  لبحوث  المركزي  المعمل  بمعمل وصوبة  التجارب  أجريت 
أن تضعف  يمكن  للتطبيق  قابلة  معاملة  وايجاد  الحشائش  بذور  إنبات  لمنع  الميكروويف  استخدام طاقة  إمكانية 
حجر بذور الحشائش. قيم هذا العمل تأثير الميكروويف على إنبات ستة أنواع من الحشائش: الزمير، والصامة، 
والأمبروسيا بنوعيها، والعليق، والحامول، وتحسين بعض صفات محصولين مستوردين: فول الصويا والقمح 
(نسبة الزيت في بذور الفول الصويا ومحتوى البروتين في حبوب القمح)، الملوثين بهذه الأنواع من الحشائش. 
اختلفت قوة الميكروويف والوقت اللازمين لمنع الإنبات بإختلاف الأنواع المدروسة. طاقة الميكروويف %80 
لمدة 15 دقيقة منعت إنبات الزمير والصامة وخفضت نسبة إنبات العليق إلى 10%. كانت قوة الميكروويف %50 
لمدة 15 دقيقة كافية لمنع إنبات البذور تمامًا وإضعاف الحجر للحامول. أما بالنسبة لحشيشة الأمبروسيا بنوعيها، 
في ظل جميع معالجات قوة الميكروويف، لم يكن هناك إنبات لهذه الحشائش. لم يكن لقوة الميكروويف 50% لمدة 
10 دقائق و80% لمدة 15 دقيقة أي تأثير على نسبة الزيت في بذور فول الصويا ومحتوى البروتين في حبوب 
القمح على التوالي. وبالتالي، تشير النتائج الحالية بوضوح إلى أن التعرض للميكروويف يمكن أن يضعف حجر 
بذور الحشائش في فول الصويا والقمح المستوردين، دون الإضرار بنسبة الزيت في بذور الفول الصويا ومحتوى 

البروتين في حبوب القمح .


