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ABSTRACT 

Recently, weed seed bank studies became a milestone and a crucial component of weed 

management in agro-ecosystems in the world. Uptill now, there are a few studies about weed seed 

bank in Egypt. For this reason, establishing weed seed bank studies isneeded for weed management in 

Egypt.The present study was carried out during 2018 and 2019 winter seasons toevaluatethe 

magnitude of the non-dormant weed seed bank of winter annual weeds in five different basins at Giza 

Research Station.Weed seed germination was kept under observation for a period of six weeks andthe 

germinated seeds were counted weekly and removed after that.The results indicated that most of weed 

seeds were concentrated in the above 0-5cm layer followed by 5-10cm layer, and the lowest ones were 

found in 10-15cm layerfrom soil surface.Most of weed seeds were germinated in the 1
st
and 2

nd
 weeks, 

and decreased gradually in the next weeks, where about 95% of weed seeds in soil profile were 

germinated in the first five weeks. The existed weed flora contained 18 species which differedin their 

densities from one basin to another.The highest number of germinated weed seeds were recorded in 

basin 20 (375.5 and 456.88 seedlings/kg of soil) in 1
st
 and 2

nd
 seasons, respectively, while the east 

number of germinated weed seeds was found in basins 19 and 6 (65.56 and 87.69 seedlings/kg of soil) 

in 1
st
 and 2

nd
 seasons, respectively. By using ANOVA statistical analysis experimental error decreased 

by taking 3-4 soil samples, to give adequate accuracy for soil seed bank determination than taking one 

soil sample.In conclusion weed seed bank determination in soil is a key for sustainable agriculture in 

Egypt. The present study throws the light on vertical or horizontal distributions in soil profile in seed 

bank as a good tool for improving weed management in cropping system in Egypt.  
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1. INTRODUCTION 
Weeds have always been a problem in 

cropping systems. High weed densities reduce 

crop yield and quality. Understanding weed 

seedbank dynamics will improve the efficiency 

of weed managementby understanding how long 

seeds remain viable in the seedbank and how 

those seeds are related to the aboveground weed 

community. A producer could tailor weed 

management programs to increase efficiency. 

Khan et al. (2012) found thatthemajority of 

weed seeds germinated in the soil samples 

collected from the above 5 cm of the soil 

surface. However, most of the weed seeds 

germinated in the first two weeks of the 

experiment. 

Sampling field soils for determining seed 

bank are confined to the surface and upper 30 

cm of soil. The horizontal distribution of seeds 

across soils, in part, how many soil samples need 

to be taken.Weed seeds typically are not 

distributed randomly across a field. Weed seed 

bank is always highly aggregated in agriculture 

fields (Wiles and Schwezer, 1999;Chauvelet al. 

1989).This basically means that many soil 

samples representative of seed bank for any 

particular species will have no seeds. For 

instance, Jones (1998), found thatat least half 

sample cores were devoid of the seeds when 

seed densities were less than 750 seeds m
-2

. It 

was found that the most common species had the 

highest value of seeds m
-2

and the 

lowestCV.Forcellaet al. (1993) mentioned that 

species with very low densities (< 100 seeds m
-2

) 

would require so many soil cores to precisely 

determine seed bank is not practical. 

Gholashan and Yasari (2012) found that in a 

comparison of sampling methods for estimating 
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Map (1): Map of the Agricultural Research Center, Giza, Egypt. 

seed bank, the variance of error was stabilized 

and no more reduction of error was observed. 

They also found that 5 samples were almost the 

same as those from 30 samples and reliable to a 

large extent and at the same time very desirable 

as far as the required time and money are 

concerned. Distribution of the weed seed bank 

vertically in the soil profile depends on the type 

of tillage and is the main factor in determining 

the vertical distribution of weed seeds within the 

soil profile (Hossain and Begum 2015) and 

according to Forcella et al (2003). The present 

work depends on the use of germination method 

technique for enumerating seed in the soil seeds 

bank. Thus, the objective of the present study 

was to map the magnitude of winter seed bank 

horizontally in the studied basins and vertically 

in the soil profile in each basin and the suitable 

number of soil samples to determine a soil seed 

bank precisely in Giza research station. 

  

2. MATERIALS AND METHODS 

A study was designed to investigate the 

presence of the magnitude of winter weed seeds 

at different soil depths at different locations of 

the Agricultural Research Center farm, Giza 

Research Station during winter seasons of 2018 

and 2019 at three depths (5, 10, 15 and cm) from 

soil surface at five scattered locations viz., 

centre, north, south, east and west, which were 

the studied basins namely; 5, 6, 12, 19 and 20 as 

shown in map (1). 

 

Soil samples were taken in September. 

Number of the studied samples in each basin 

was 12 samples. Four soil samples were taken 

randomly for each depth  (0-5, 5-10 and 10-15 

cm by auger 5 cm diameter and four sub soil 

samples as one kg from each basin. Soil samples 

were put into plastic pots in October at the Weed 

Research Central Laboratory, in clay loamy soil 

texture as shown in Table (1), and were watered 

regularly as needed. The recorded data were the 

number of germinated seedlings from weed 

seeds in each pot weekly for six weeks period. 

All the data for each basin were exposed to the 

proper statistical analysis according to the 

procedures outlined by Steel and Torrie, (1980), 

using Genstat 18
th
 edition to determine ANOVA 

table for one, two, three and four samples from 

each basin to determine L.S.D., (Last 

Significance Deference), CV (Coefficient of 

Variation) EE (Experiment Error) and SE 

(Sampling error) to compare the variance under 

each number of samples to determine the 

suitable samples number. 
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3. RESULTS AND DISCUSSION 

3.1. Weed species composition 

Eighteen different weed species were found 

in the studied basins, namely Ammi majus L., 

Annagallis arvensis L., Avena spp, Bidens 

bipinnata L., Capesella bursa pastoris L., 

Chenopodium album L., chenopodium 

ambrosioides L., Cichorium pamilum Jacq. V. 

Endivia, Convolvulus arvensis L., Coronopus 

didymus (L.) Sm., Cynodon dactylon (L.) Pers., 

Cyperus rotundus L., Malva parviflora L., 

Medicago polymorpha L. (M. hispida Gaerth), 

Melilotus indica L. All., Rumex dentatus L., 

Sonchus oleraceus L., and Urtica urens L.  

3.2. Biodervsity in the soil seed bank in 

vertical and horizontal distribution 

Table (2) and Fig. (1) show large  variation in 

weed seed bank size in vertical soil profile or 

horizontal distribution in studied basins in both 

studied winter seasons. The number of 

germinated seeds/kg of soil through 15 cm soil 

profile sections varied greatly from one basin to 

another. These differences may be attributed to 

the differences in crop sequences and tillage 

systems which followed in these basins. In all 

basins, most of the weed seeds were 

concentrated in 0-5 cm soil layer followed by 5-

10 cm soil layer and the lowest once were found 

in 10-15cm soil layer. These results were 

statistically true and in agreement with those 

obtained by Prabhu et al. (2015) who mentioned 

that smaller size of seed bank at 15-30 cm than 

0-15 cm soil depth. Khan et al. (2012), 

mentioned that the majority of the weed seed 

germinated from the soil samples were collected 

from the above 5 cm soil surface. 

On the other hand, horizontal seed bank 

distribution between various studied basins 

showed that the total seed bank in 0-15 cm depth 

varied largely in the number of seeds/kg soil, 

which can be ranked from the highest seed bank 

to the lowest basin in the following order 375.5, 

299.63, 256.26, 139.95 and 65.56 seeds/kg soil 

with basins No. 20, 12, 5, 6 and 19, respectively 

in the first season. The same trend was found in 

the second season with 456.88, 295.94, 188.69, 

89.34 and 87.69 seeds/kg soil for basins No. 20, 

12, 5, 19 and 6, respectively. Douglas et al. 

(2001) also found concentrated weed seed in the 

upper 10 cm of the soil profile due to different 

cultural practices. Our findings are in conformity 

with those of Mirsky et al. (2010) and Khan et 

al. (2012) who also reported that when the soil 

disturbance was deep, the maximum seed go 

deep into the soil and increased the soil seed 

bank. 

3.3. Determination of suitable number of 

germination cycle 

Results in Table (3) and Fig. (2) show that 5-

6 weekly cycles for weed germination are 

needed to determine germinated winter weed 

seeds kg
-1

 soil through winter season, where 

most of weed seeds germinated in the 1
st
 & 2

nd
 

weeks and decreased gradually in the 5
th 

& 6
th
 

weeks. The germinated weed seeds in the 6
th
 

week represent less than 5 percent from the total 

germinated weed seeds. These results were 

observed in both studied seasons. These results 

are in harmony with this obtained by Khan et al. 

(2012). 

3.4. Number of samples, experimental error 

and coefficient of variance (CV%) and 

their relations to seed bank 
Table (4) and Fig. (3) show that the number 

of germinated seeds per kilogram of soil from 

soil surface until 15 cm depth, that CV% values 

generally tend to decrease with increasing weed 

seed bank density in one side and the 

experimental error decreased with increasing the 

number of soil samples from 2-4 samples than 

Table (1): Mechanical and chemical soil analysis of the experimental site. 

Mechanical analysis % Chemical analysis Anions Eqm/L Cations Eqm/L  

Basin 

number 
Sand Silt Clay Texture SP. 

PH        

(1: 2.5) 

E.C  

ds/m 
HCO3

- Cl SO4
= Ca++ Mg++ Na+ K+ 

5 24.9 38.1 37 
Clay 

loamy 
48 8 6.27 1.2 8.5 1.8 3.8 1.81 5.7 0.19 

6 22.6 39.8 37.6 
Clay 

loamy 
45 8.09 1.98 1.9 13.3 2.7 5.2 3.48 9 0.22 

12 23.4 39.4 37.2 
Clay 

loamy 
57 8.22 1.79 1.7 11.2 2.9 4.9 2.75 8 0.15 

19 21.3 39.9 38.8 
Clay 

loamy 
67 8.3 2.08 1.2 14.9 2.8 5.7 3.75 8.7 0.75 

20 24.2 38.5 37.3 
Clay 

loamy 
48 8.11 2.55 2.5 18.8 3.2 7.1 4.03 12.5 0.87 

Soil analysis had been done in Soil and Water Institute, Agricultural Research Center, Egypt. 
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Table (2): Vertical and horizontal distributions of germinated weed seeds in soil profile in studied 

basins in Giza research station during 2018 and 2019 winter seasons. 

Basin number 
Soil depths 

(cm) 

2018 winter season 2019 winter season 

No. of seedling kg
-1 

Seedling % No. of seedling kg
-1

 Seedling % 

5 0 - 5 123.13 48.05 76.63 40.61 

5 - 10 87.44 34.12 67.38 35.71 

10 - 15 45.69 17.83 44.69 23.68 

L.S.D. 0.05 0.885  0.797  

Total 256.26 100.00 188.69 100.00 

6 0 - 5 58.88 42.07 38.69 44.12 

5 - 10 52.19 37.29 29.94 34.14 

10 - 15 28.88 20.63 19.06 21.74 

L.S.D. 0.05 0.905  0.517  

Total 139.95 100.00 87.69 100.00 

12 0 - 5 130.56 43.58 137.63 46.50 

5 - 10 100.25 33.46 94.81 32.04 

10 - 15 68.81 22.97 63.50 21.46 

L.S.D. 0.05 0.696  0.703  

Total 299.63 100.00 295.94 100.00 

19 0 - 5 31.44 47.95 43.56 48.76 

5 - 10 24.94 38.04 33.83 37.87 

10 - 15 9.19 14.01 11.95 13.38 

L.S.D. 0.05 0.262  0.319  

Total 65.56 100.00 89.34 100.00 

20 0 - 5 111.38 29.66 139.07 30.44 

5 - 10 123.44 32.87 155.31 33.99 

10 - 15 140.69 37.47 162.50 35.57 

L.S.D. 0.05 1.141  1.179  

Total 375.50 100.00 456.88 100.00 

 

 

Fig. (1): Variation in weed seed bank size in vertical soil profile in one side and horizontal 

distribution in studied basins in both studied winter seasons 2018 & 2019. 
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Table (3): Number of germinated weed seeds weekly during six weeks of irrigation in 2018 and 

2019 winter seasons. 

Basin 

number 

 Weeks after 

irrigation 

Winter 2018 Winter 2019 

No. of seedlings Seedlings % No. of seedlings Seedlings % 

5 

First  90.06 35.15 98.25 52.07 

Second  71.13 27.76 48.75 25.84 

Third  37.81 14.76 19.13 10.14 

Fourth  36.19 14.12 14.31 7.59 

Fifth  18.75 7.32 5.81 3.08 

Sixth  2.31 0.90 2.44 1.29 

Total 256.26 100.00 188.69 100.00 

L.S.D. 0.05 1.252  1.127  

6 

First  89.44 63.91 24.75 28.23 

Second  27.94 19.96 37.88 43.19 

Third  9.13 6.52 12.25 13.97 

Fourth  6.13 4.38 6.00 6.84 

Fifth  5.94 4.25 3.88 4.42 

Sixth  1.38 0.98 2.94 3.35 

Total 139.95 100.00 87.69 100.00 

L.S.D. 0.05 1.279  0.732  

12 

First  99.06 33.06 105.13 35.52 

Second  71.13 23.74 71.75 24.24 

Third  51.94 17.33 48.44 16.37 

Fourth  37.81 12.62 33.00 11.15 

Fifth  24.50 8.18 24.31 8.22 

Sixth  15.19 5.07 13.31 4.50 

Total 299.63 100.00 295.94 100.00 

L.S.D. 0.05 0.985  0.994  

19 

First  23.06 35.18 37.76 42.27 

Second  16.81 25.64 35.62 39.87 

Third  12.69 19.35 6.13 6.86 

Fourth  6.50 9.91 4.88 5.46 

Fifth  4.38 6.67 3.63 4.06 

Sixth  2.13 3.24 1.32 1.48 

Total 65.56 100.00 89.34 100.00 

L.S.D. 0.05 0.371  0.452  

20 

First  102.88 27.40 104.63 22.90 

Second  92.25 24.57 125.38 27.44 

Third  59.88 15.95 99.69 21.82 

Fourth  53.94 14.36 65.81 14.40 

Fifth  44.69 11.90 44.13 9.66 

Sixth  21.88 5.83 17.25 3.78 

Total 375.50 100.00 456.88 100.00 

L.S.D. 0.05 1.614  1.667  
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Fig. (3): The relationship between the number of the studied soil samples and experimental error during 2018 & 2019 

seasons. 

   

 

 
Fig. (2): Number of germinated seeds weekly in each kg soil during 2018 and 2019 winter seasons. 
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one soil sample. In general four samples were 

more adequate than 2-3 samples, whereas one 

sample was not accurate in seed bank 

determination at all which had high experimental 

error. Some researchers as Gholashan and Yasari 

(2012) found that five samples were almost the 

same as 30 samples and it is highly desirable to 

save time and money to estimate seed bank. 
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 مزرعت بحىث الجيزة، في  القابل للإنباثأوليت على مخزون بذور الحشائش الشتىيت  تدراس

 مزكز البحىث الزراعيت، الجيزة، مصز

 

 محمذ عيذ يحسعيذ ضا -إيناس محمذ كامل  - مها فهيم العناني 

 

 يصز –يزكش انبذٕد انشراػٛت  –انًؼًم انًزكش٘ نبذٕد انذشائش 

 

 ملخص 

فٙ انُظى هذشائش ن فٙ انخزبت ْٙ دجز انشأٚت ٔأدذ يكَٕاث الإدارة انًخكايهت انبذٔرٌ أصبذج دراساث يخشٔ

 انسبب ايخشٌٔ بذٔر انذشائش فٙ يصز. نٓذ دراست ٔدخٗ اٌٜ لا حٕجذ دراساث كافٛت ػٍ ٗ يسخٕٖ انؼانى.انشراػٛت ػه

انذشائش فٙ انُظى سخزاحٛجٛاث يكافذت رسى ا اسخخذايٓا فٙ بٓذفيخشٌٔ بذٔر انذشائش  ػٍ إقايت دراساث حى انبذء فٙ

فٙ ػذد خًس أدٕاض بًذطت انبذٕد  2019، 2018أجزٚج ْذِ انذراست فٙ انًٕسى انشخٕ٘ نؼايٙ . انشراػٛت بًصز

ذ ٚخى ػذ بادراث دٛأسابٛغ  6نًذة  دٔرٚا حى يخابؼت إَباث بذٔر انذشائش .انشراػٛت بًزكش انبذٕد انشراػٛت بانجٛشة

سى  5 بؼًقانسطذٛت  اَباحٓا ٔجذث فٙ طبقت انخزبت حى أٌ يؼظى بذٔر انذشائش انخٙإنٗ أشارث انُخائج انذشائش أسبٕػٛا. 

انذشائش ٚخى  بذٔر أٔضذج انُخائج أٌ يؼظى كًا .أقهٓى ػذدا سى15سى ٔكاٌ ػًق 10ٚهٛٓا فٙ انؼذد ػًق  انخزبت سطخيٍ 

كًا أخخهفج  .ء انز٘يٍ بذ انخًس أسابٛغ الأٔنٗ فخزةفٙ  ُبجح%  95إَباحٓا فٙ الأسبٕػٍٛ الأٔل ٔانزاَٙ ٔأٌ أكزز يٍ 

انًٕجٕدة فٙ الأدٕاض انًخخهفت رًاَٛت ػشز ع افخٓا ٔػذد إَٔاػٓا يٍ دٕض ٜخز دٛذ بهغ ػذد الإَٔاانذشائش فٙ كز

بادرة/كجى( فٙ انًٕسًٍٛ الأٔل  456.88ٔ  375.5) 20َٕػا. كاٌ أػهٗ ػذد يٍ بذٔر انذشائش انُايٛت فٙ دٕض 

 .بادرة/كجى( فٙ انًٕسًٍٛ الأٔل ٔانزاَٙ 87.89ٔ  65.56) 6ٔ 19دٕضٙ فٙ انزاَٙ بًُٛا أقم ػذد يٍ انبذٔر انُايٛت ٔ

ػُٛاث حزبت يٍ كم دٕض  4-3باسخخذاو احضخ اَخفاض انخطأ انخجزٚبٙ ٔأشارث انُخائج أَّ باسخخذاو انخذهٛم الإدصائٙ 

إنٗ انُقص  (%CVكًا احجّ يؼايم الإخخلاف ) انشخٕٚت انقابهت نلاَباث.أخذ ػُٛت ٔادذة نخقذٚز يخشٌٔ انذشائش  ّ ػُذػُ

يًا ٚسخخهص يٍ ْذِ انذراست أٌ حقذٚز يخشٌٔ بذٔر انذشائش فٙ  .يغ سٚادة ػذد انبذٔر انُايٛت نكم كٛهٕ جزاو يٍ انخزبت

  ٙ يصز.ئش فإْ يفخاح أساسٙ نلإدارة انًذسُت نهذش رأسٛا ٔأفقٛا ٚؼخبز حٕسٚؼٓاانخزبت يٍ دٛذ 
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