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Abstract 
 

The floristic composition and species diversity of Brassica nigra communities were investigated in 

Beni Suef Governorate, Egypt. In 46 stands, a total of 49 species belonging to 42 genera and 18 

families were recorded. Vegetation classification and ordination distinguished seven groups: two in 

reclaimed land only, three groups in old cultivated land only, and two that occurred in both types of 

land. The species that dominated these groups were Brassica nigra, Sonchus oleraceus, Beta vulgaris, 

Cichorium endivia, Euphorbia helioscopia and Anagallis arvensis. The highest species diversity was 

mainly in groups from reclaimed land, and in wheat compared to other crops. Edaphic factors, 

especially soil texture, CaCO3 and organic carbon, contributed significantly to explaining the 

distribution of some weed species, but not with that of B. nigra. The allelopathic potential of Brassica 

nigra reported in previous studies did not seem to play a role in community composition. 
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Introduction 
 

Weeds have been defined as plants that are objectionable or interfere with the activities or 

welfare of man (Weed Science Society of America 1994). They are nuisance to agriculture 

mainly because of their adverse effect on crop yields (Aldrich 1984). Weeds are one of the 

important components in the agroecosystems. In Egypt, many studies have suggested that weed 

assemblages constitute the majority of the flora in farmland (El-Bakry 1982; Mahgoub 1985; 

Shaltout & El Fahar 1991; El-Demerdash et al. 1997). The occurrence of many weed species 

may be related to specific farming systems maintaining suitable habitat conditions including 

various environmental conditions as well as agro-technical treatments such as herbicides, soil 

tillage, fertilizers and irrigation (Tasseva 2001, 2005). Likewise, weed diversity patterns are 

related to soil, climatic conditions (Sang 2009) and habitat type (Hegazy et al. 2004): crop type 

also has an effect on weed vegetation and weed diversity (Hegazy et al. 2004; Shaltout & El 

Fahar 1991). 

 In a plant community, soil chemistry can be affected through allelochemicals released 

from the dominant species, which thus can influence community structure and dynamics 

through their allelopathic potential (Souto et al. 1995; Djurdjevic et al. 2004). Allelochemicals 

may therefore play important roles in plant diversity and dominance in agroecosystems (Chou 

1999). However, it is difficult to separate the action of allelopathy on crop systems from other 

stress conditions such as herbivorous insects, diseases, nutrients, water resources, herbicide 

action, etc. (Einhellig 1996). Brassica nigra (L.) Koch (Brassicaceae) is a widespread weed in 

winter crops in Egypt (Hegazy et al. 2004). The allelopathic effects of Brassica nigra have 

been documented in previous studies (e.g. Turk & Tawaha 2002; Turk et al. 2005). Recently, 

Hassan (2011) studied the allelopathic potential of Brassica nigra on the two weed species 

Phalaris paradoxa and Sisymbrium irio growing in Beni Suef Governorate (the study area of 
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the present work). He pointed out that water extracts of Brassica nigra tissues significantly 

inhibited germination and seedling growth of both weed species in the laboratory. 

 Phytosociological studies can provide weed biologists with the quantitative information 

required to develop comprehensive strategies for managing weed communities (Frick & 

Thomas 1992). Little is known about the composition and diversity of Brassica nigra 

communities. Thus the main goal of this study is to demonstrate the floristic composition and 

species diversity of Brassica nigra communities in relation to edaphic factors and crop type, 

and to assess the role of allelopathy. 

 

 
 

 

 

 

Materials & Methods 
 

The study area is Beni Suef Governorate, one of the most important agricultural centres in 

Egypt; much of its economy is due to agriculture and various industries. The River Nile is the 

main source of water used for irrigation. Cultivated land here can be separated into old 

cultivated land, which has been cultivated since ancient times, and reclaimed land, which has 

been farmed from only about 30 years ago. Located between latitudes 28° 36' to 29° 26' N and 

longitudes 30° 36' to 31° 21' E, with elevation ~ 32 m a.s.l., about 120 km south of Cairo, it is 

bounded by the Eastern and Western Deserts, and Giza (to the north) and Minya (south) 

(Fig.1). The total annual rainfall is 7.8 mm with the rainy season stretching from November to 

April. The mean monthly air temperature ranges between 12.2 ºC (January) and 29.1 ºC (July). 

Mean relative humidity varies between 35% (May) and 57% (December).  

 In winter 2008, a total of 46 stands were selected to represent the winter crops of old 

fields and reclaimed land where Brassica nigra grows. The area of each stand was 20×20 m, 

and in each, a floristic list and plant counts were taken from 10 randomly sampled quadrats 

(1×1 m each). From these, the mean relative density and relative frequency (Hegazy et al 1998, 

2004) were calculated, as follows: 
density = number of individuals / area sampled 

relative density = [density of a species / total densities of all species] × 100  

frequency = number of quadrats where a species occurs / total number of quadrats sampled 

relative frequency = [frequency of a species / total frequency values of all species] × 100 

Figure 1:  Map of the study area showing the location 

of the study sites 

Figure 2:  TWINSPAN dendrogram of 46 stands as based on the 

importance values of species. Indicator species names 

are abbreviated to the first three letters of both genus 

and species names. For complete names, see Table 1 
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Relative densities and relative frequencies were summed up for each species to give the 

Importance Value (out of 200) in each stand. Species identification and nomenclature followed 

Boulos (1999, 2000, 2002 & 2005). 

 Three indices namely species richness (S), the Shannon-Wiener index (H') and the 

Evenness index (E) were used for measuring species diversity (Zhang 1995) in each stand, as 

follows: 

 
species richness         S 

 
          s 
Shannon-Wiener index     H' = ∑ - (pi ln pi) 
        i=1 
     
         s 
Evenness index E = ∑ - (pi ln pi)/ ln S 
        i=1 

 

where S is the number of species present, N is the total number of individuals of all species 

present, N i number of individuals of species i, and pi =N i / N 

 In each stand, three soil samples were taken from 0-30 cm depth, pooled together to 

give one composite sample per stand. These samples were air-dried, sieved through a 2-mm 

sieve and stored in paper bags until analysis. For soil texture analysis, the sieve-pipette method 

was followed as described by Gee & Bauder (1986), using 4% sodium hexametaphosphate and 

1% sodium carbonate as a dispersing agent. Soil-water extracts of 1:5 were prepared to 

determine the electrical conductivity, soil pH and bicarbonate content (HCO3
-
). A conductivity 

meter and a glass-electrode pH meter were used for determination of electrical conductivity 

and soil pH, respectively. Following Jackson (1962), bicarbonates were determined by titration 

with 0.1 N HCl using methyl orange as an indicator, and CaCO3 % was estimated by titration 

against 1 N HCl. Oxidizable organic carbon was determined by using the Walkely & Black 

rapid titration method (Black 1979). 

 TWINSPAN, Two Way Indicator Species Analysis (Hill 1979), was used to classify the 

vegetation into groups, and Detrended Correspondence Analysis (ter Braak 1987) was used to 

ordinate stands in two-dimensional space, both using the importance values. Soil data and 

diversity indices of the TWINSPAN groups were compared by one-way ANOVA followed by 

Duncan’s post hoc test. Linear correlation between soil parameters and the importance value of 

the most common and dominant species in the study area was carried out to relate the 

distribution of plant species to soil parameters. Linear correlation between the importance 

value of Brassica nigra and the importance values of the two species Phalaris paradoxa and 

Sisymbrium irio tested how the allelopathic potential of Brassica nigra might affect the 

abundance of these species, and thereby affect community composition. The one-way ANOVA 

and correlation analyses were conducted using SPSS 11 for Windows. 

 

 

Results 

 
A total of 49 species belonging to 42 genera and 18 families were recorded. Members of 

Poaceae had the highest contribution to the total flora (8 species), followed by members of 

Cruciferae and Compositae (6 species each) (Table 1). 

 The vegetation in 46 stands was classified by TWINSPAN into seven vegetation groups 

(A-G, Fig. 2, Table 1). Each group comprises a set of stands that are similar in their vegetation, 

characterized by indicator species: 
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Species 
TWINSPAN group 

A B C D E F G 

        
Amaranthus graecizans L. (Amaranthaceae) 8.5 - - - - - - 

Amaranthus hybridus L. (Amaranthaceae) - 3.8 - - - - - 

Amaranthus lividus L. (Amaranthaceae) - 1.4 - 3.0 3.1 - - 
Ammi majus L. (Apiaceae) - - - - - 4.6 - 

Anagallis arvensis L. (Primulaceae) - 0.2 - 1.17 - 22.7 8.1 

Artemisia herba-alba Asso (Asteraceae) - 0.8 - - - - - 
Aster squamatous (Spreng.) Hieron. (Asteraceae) - - - 0.3 - - - 

Avena fatua L. (Poaceae) 5.7 2.1 4.7 12.9 - 5.1 - 

Beta vulgaris L. (Chenopodiaceae) 24.7 30.2 21.6 8.7 3.7 10.4 13.9 
Brassica nigra (L.) Koch (Brassicaceae) 49.3 25.1 21.6 49.2 38.1 19.0 27.9 

Brassica tournefortii Gouan (Brassicaceae) - - - - - - 2.0 

Capsella bursa - pastoris (L.) Medik. (Brassicaceae) - - - - 18.4 1.8 2.1 
Chenopodium album L. (Chenopodiaceae) 30.9 11.1 - 6.4 10.3 10.1 17.2 

Chenopodium murale L. (Chenopodiaceae) 5.0 6.2 12.7 17.7 17.8 10.4 16.6 

Cichorium endivia L. (Asteraceae) - 28.3 4.5 21.7 - 3.5 - 
Convolvulus arvensis L. (Convolvulaceae) - 2.4 14.2 1.2 2.3 5.2 4.8 

Corchorus olitorius L. (Tiliaceae)   1.3 2.5 - - - - - 

Coronopus niloticus (Delile) spreng. (Brassicaceae) - - - 1.8 8.2 6.7 1.6 
Cynodon dactylon (L.) Pers. (Poaceae) - - - 1.8 - - - 

Cyperus rotundus L. (Cyperaceae) - 3.3 0.9 1.5 - - - 

Dactyloctenium aegyptium (L.) Willd. (Poaceae)   5.6 - - - - - - 
Dinebra retroflexa (Vahl) Panz. (Poaceae)   4.6 - - - - - - 

Echinochloa colona (L.) (Poaceae) 29.1 24.5 6.0 0.5 - - - 

Emex spinosa (L.) Cmpd. (Euphorbiaceae) - 0.3 0.5 1.6 22.2 0.3 8.7 
Euphorbia peplus L. (Euphorbiaceae) - 0.7 - - - 4.1 9.0 

Euphorbia helioscopia L. (Euphorbiaceae) 1.1 15.1 25.0 5.3 16.4 23.4 0.6 

Euphorbia heterophylla L. (Euphorbiaceae) - 0.8 - 4.5 - - - 
Ganaphalium luteo - album L. (Asteraceae) - - - - - 0.4 - 

Hibiscus trionum L. (Malvaceae) 3.7 - 2.6 0.8 - 0 - 

Lamium amplexicaule L. (Lamiaceae) - - - - - 0.3 5.0 
Lolium temulentum L. (Poaceae) - - - - - 2.2 - 

Malva parviflora L. (Malvaceae) 5.9 8.9 3.2 9.7 30.6 1.6 4.8 

Medicago intertexta (L.) Mill. (Fabaceae) - - - - - 1.0 - 
Medicago polymorpha L. (Fabaceae) - - 4.1 - - 1.5 2.7 

Melilotus indicus (L.) All. (Fabaceae) 5.7 - 3.8 6.1 3.1 12.6 15.5 

Oxalis corniculata L. (Oxalidaceae) - - - - - 0.2 0.8 
Phalaris paradoxa L. (Poaceae) - - - - - 7.4 - 

Poa annua L. (Poaceae) - - - - - 2.5 18.8 
Portulaca oleracea L. (Portulacaceae) 5.1 3.8 1.1 - 2.3 0.1 - 

Rumex dentatus L. (Euphorbiaceae) - 1.7 5.5 4.6 - 16.7 2.3 

Silene rubella L. (Caryophyllaceae) - - - - - 0.3 - 
Silybum marinum (L.) Gaertn. (Asteraceae) - 0.9 - 1.9 8.9 - - 

Sinapis alba L.(Brassicaceae) - - 3.8 3.1 - - - 

Sisymbrium irio L. (Brassicaceae) - - - - - - 13.9 
Solanum nigrum L. (Solanaceae) - 2.3 3.1 - - 0.6 - 

Sonchus oleraceus L. (Asteraceae) 13.9 23.4 61.2 35.1 14.7 24.0 20.3 

Spergularia marina (L.) Griseb. (Caryophyllaceae) - - - - - - 1.0 
Stellaria pallida (Dumort.) Piré (Caryophyllaceae) - - - - - 0.8 3.1 

Trifolium resupinatum L. (Fabaceae) - - - - - 0.7 - 

 
Table 1:  A list of the species recorded in the study area with their families and importance values 

in the seven vegetation groups resulted from TWINSPAN technique. 

 

 

Group A comprises two stands found in reclaimed land cultivated with wheat. Brassica 

nigra was the dominant species, while Chenopodium album and Bata vulgaris were 

common associates. Amaranthus graecizans was the indicator species of this group. 

Group B includes 11 stands, ten of them cultivated with Egyptian clover and the remaining 

one with wheat. Nine of these stands were found in old fields, while two were in 

reclaimed land. This group was dominated by Beta vulgaris and Cichorium endivia 

while Brassica nigra, Echinochloa colona and Euphorbia helioscopia were the 

common associated species. No indicator species were recorded for this group. 
Group C represents four stands in old fields. Three of them were cultivated with Egyptian 

clover and the remaining one with wheat. Sonchus oleraceus was the dominant 
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species, while the associated species were Euphorbia helioscopia, Brassica nigra and 

Beta vulgaris. The indicator species characterizing this group were Euphorbia 

helioscopia and Convolvulus arvensis. 

Group D represents eight stands (two in wheat and six in clover) and all stands were found 

in old fields. Brassica nigra was the dominant species while Cichorium endivia, 

Sonchus oleraceus and Chenopodium murale were common associated species. No 

indicator species were recorded for this group. 

Group E comprises two stands, one in reclaimed land cultivated with wheat and the other in 

the old fields with clover. Brassica nigra was the dominant species, whereas Malva 

parviflora and Emex spinosa were the common associates. No indicator species were 

recorded for this group. 

Group F includes 14 stands representing various crops as follows: nine in wheat, three in 

barley, one in beet and one in clover. All of these stands were found in old fields. 

Sonchus oleraceus, Euphorbia helioscopia and Anagallis arvensis were recorded as 

dominant species in this group, whereas Brassica nigra, Rumex dentatus, Melilotus 

indicus and Chenopodium murale were the common associated species.  

Group G comprises five stands. All were recorded in reclaimed land cultivated with wheat. 

This group is dominated by Brassica nigra, while Beta vulgaris is the indicator 

species. Sonchus oleraceus, Poa annua, Chenopodium murale, C. album and Melilotus 

indicus were the common species.  

 

Ordination of the 46 stands given by DCA indicated that the vegetation groups produced by the 

TWINSPAN classification were distinguishable and showed a clear pattern of segregation on 

the ordination plane, but some groups overlapped. The TWINSPAN groups were distributed 

clearly along the axis 1 from left to right in the following order: B, D, A, C, E, G and F (Fig. 3). 

 

 
Figure 3:  Ordination of 46 stands with the TWINSPAN groups superimposed. 

 

 

 Generally, the highest species diversity as measured by Shannon-Wiener index, species 

richness and evenness was recognized in group A followed by group G and group F: the lowest 

diversity was recorded in group E (Table 2).  There were significant differences in most of the 
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measured soil parameters among the vegetational groups (Table 3). Group G, B and E attained 

the highest organic carbon percentages, while group A showed the lowest value. The highest 

CaCO3 percentage was recorded in groups E and A. Soil pH varied from 8.7 in group A to 8.2 

in group G. There were no significant differences in the values of HCO3
-
 and electric 

conductivity among the different TWNSPAN groups, but there were for soil texture. Group A 

and G had the highest sand percentages, and the lowest silt values. The maximum silt 

percentage was in group E, while group B had the maximum clay percentage. 

 

Species diversity 
vegetation group 

A B C D E F G 

Shannon index(H')   2.1 b ± 0.5   1.8 ab ± 0.3   1.8 ab ± 0.2   1.8 ab ± 0.2 1.6 a ± 0.15   2.0 ab ±  0.2  2.1 b ± 0.3 

Species richness (S) 14.0 c ± 2.8 10.9 ab ± 1.8 10.5 ab ± 1.0 10.5 ab ± 1.3 10.0 a ± 1.4 12.6 abc ± 1.7 13.0 bc ± 2.0 

Evenness index (E)   0.8 a ± 0.1    0.8 a ± 0.2  0.8 a  ± 0.1   0.8 a  ± 0.1   0.7 a ± 0.03 0.8 a ± 0.1   0.8 a ± 0.1 

 
Table 2:  Means ± SD of species diversity indices for the different vegetation groups. Values in a 

row sharing the same letter are not significantly different at the 0.05 level. 

 

 

Soil parameter 
vegetation group 

A B C D E F G 

pH 8.6 b ± 0.05 8.3 ab ± 0.32  8.4 ab ± 0.09 8.3 ab ± 0.09 8.5 ab ± 0.11 8.4 ab ± 0.3 8.2 a ± 0.32 

Electric conductivity (mS/cm) 0.2 a ±  0.07 0.3 a  ± 0.1 0.2 a ± 0.06 0.3 a ± 0.12 0.3 a ±  0.06 0.5 a ± 0.73 0.7 a ± 0.25 

HCO3 - (%) 0.07 a ± 0.02 0.09 a ± 0.04 0.11 a ± 0.04 0.07 a ± 0.02 0.08 a ± 0.01 0.09 a ± 0.03 0.07 a ± 0.03 

Organic carbon  (%) 0.49 a ± 0.01 1.54 ab ± 0.4 1.43 ab ± 0.5 1.38 ab ± 0.4 1.48 ab ± 0.3 1.39 ab ± 0.4 2.06 b ± 1.9 

Ca CO3 (%) 7.6 bc ± 0.5 4.8 ab ± 2.6 3.2 a ± 0.5 4.2 ab ± 2.5 9.6 c ± 9.3 3.9 ab ± 1.1 3.9 ab ± 1.2  

Sand (%) 78.3 b ± 1.8 54.8 a ± 4.3  54.5 a ± 2.4 59.8 a ± 9.5 57.0 a ± 6.2  55.5 a ± 6.7 77.0 b ± 10.4 

Silt (%) 1.7 a ± 0.6 22.9 b ± 7.6  24.7 b ± 2.06 22.7 b ± 5.8 25.2 b ± 2.07  22.8 b ± 6.5  7.2 a ± 8.8 

Clay (%) 20.0 ab ± 2.4 22.3 b ± 4  20.8 ab ± 2.5 17.5 ab ± 4.4 17.8 ab ± 8.3 21.8 ab ±  3.3 15.8 a ± 2.1 

 
Table 3:  Soil characteristics of the vegetation groups. Values in a row sharing the same letter are 

not significantly different at the 0.05 level. 

 

 Some of the correlations of the importance values of the dominant and the most 

common species with the soil characters (Table 4) were significant. Sand is negatively 

correlated with Euphorbia helioscopia and Sonchus oleraceus and positively correlated with 

Chenopodium album. By contrast, silt is negatively correlated with Chenopodium album and 

positively correlated with Euphorbia helioscopia and Sonchus oleraceus. Chenopodium album 

is positively correlated with organic carbon while Sonchus oleraceus is negatively correlated 

with CaCO3. Brassica nigra did not show any significant correlation with the measured soil 

properties. 

 No significant correlations were observed between the importance values of Brassica 

nigra and those of the two weed species, Phalaris paradoxa (r = -0.18, p>0.05) and 

Sisymbrium irio (r = -0.02, p>0.05). 
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Species 

Soil parameter 

pH E C HCO3 
- 

Organic 

carbon 
Ca CO3 Sand Silt Clay 

Anagallis arvensis -0.078 0.216 -0.019 0.05 -0.100 -0.048 0.027 0.059 

Beta vulgaris  0.110 0.114 0.179 -0.09 -0.035 0.129 -0.15 -0.003 

Brassica nigra   0.150 -0.250 -0.260 -0.080 0.116 0.164 -0.110 -0.175 

Chenopodium album  -0.040 0.045 -0.250 0.302* 0.219 0.299* -0.400** 0.121 

Cichorium endivia  0.029 -0.130 0.023 -0.08 0.096 -0.017 0.071 -0.108 

Chenopodium murale -0.382** 0.638** -0.130 0.110 -0.010 0.247 -0.250 -0.074 

Emex spinosa -0.070 0.200 -0.130 0.070 0.634** 0.260 -0.110 -0.414** 

Euphorbia helioscopia  0.052 -0.150 0.213 -0.090 -0.077 -0.400** 0.333* 0.269 

Malva parviflora -0.060 -0.020 0.029 0.059 0.137 -0.082 0.140 -0.092 

Sonchus oleraceus  0.137 -0.240 0.106 0.14 -0.340* -0.30* 0.304* 0.105 

*P< 0.05, **P< 0.01 (no correction for multiple testing) 

 
Table 4:  Linear correlation coefficients (r) between the soil parameters and the importance value 

of the most common species in the study area. 

 

 

Discussion 
 

Vegetation of Brassica nigra communities in Beni Suef Governorate was classified into seven 

groups, two (A, G) in reclaimed land, three (C, D, F) in old cultivated land, and two (B, E) in 

both types of land. The species that dominate these groups were Brassica nigra, Sonchus 

oleraceus, Beta vulgaris, Cichorium endivia, Euphorbia helioscopia and Anagallis arvensis. 

These species have been reported to dominate or co-dominate weed communities in various 

regions of Egypt (El-Bakry 1982; Shaltout et al. 1992; El-Demerdash et al. 1997; Hegazy et al. 

2004).  

 Brassica nigra is a dominant species in groups A, D, E and G, and is one of the 

common associated species in groups B, C and F. The ability of B. nigra to dominate weed 

communities may be attributed to: (1) the deeply buried seeds that remain viable for about 50 

years under field conditions (DiTomaso & Healy 2007); (2) the seed testa that is relatively hard 

and can protect the seed from external conditions; (3) the sticky nature of the seeds when 

becoming wet that enables them to disperse by attachment to equipment, vehicles or working 

farmers (Brooks 2004); and (4) the allelopathic potential of B. nigra. Bell & Muller (1973) 

attributed the dominance of B. nigra in annual grasslands of Southern California to allelopathy. 

Generally, Chou (1999) reported that dominance of a certain species may be attributed to 

allelopathy. However, the non-significant correlations between the importance value of B. 

nigra and those of Phalaris paradoxa and Sisymbrium irio indicate that the inhibitory 

allelopathic effect of Brassica on these two species (proved in the laboratory by Hassan, 2011) 

did not seem to affect their abundance, and hence did not seem to play a role in community 

composition. This could be attributed to (1) the higher densities of crop plants that effectively 

reduce the dose of allelochemicals produced from Brassica roots to species in the field (El-

Khatib 2000; Weidenhamer 2006); and (2) other factors such as crop type, crop and weed 

management practices and soil characters may interfere with the role of allelopathy and 

contribute also to weed community structure and composition. Some allelopathic studies 

showed that allelopathy has no significant role under field conditions, and laboratory bioassays 

may have no ecological meaning for many communities (Stowe 1979; Heisey & Delwiche 

1985). 

 Sonchus oleraceus is the dominant species in group C and F, and is one of the common 

associated species in groups D and G. It is a prolific seed producer that can produce a large 
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number of seeds per plant. In addition, fruits possess fine pappi that enable them to disperse 

readily by air. The seeds possess no innate dormancy, and therefore they germinate once 

dispersed from the parent plant (Widderick et al. 2010). Beta vulgaris is the dominant species 

in group B, and it is one of the common associated species in groups A and C. This plant can 

produce seeds with a hard, rough and persistent pericarp that protects the seeds from external 

hazards and allows dispersal by animals and birds by either exozoochory or endozoochory. 

Cichorium endivia is dominant in group B, and it is one of the common associated species in 

group D. This species dominates mainly in Egyptian clover fields. Hegazy et al. (2004) 

attributed its dominance in clover fields to its discoid stem that enables this species to survive 

even after several cuttings of the crop. Euphorbia helioscopia is a dominant species in group F, 

and is one of the common species in groups B and C. Hegazy et al. (2005) showed that 

Euphorbia helioscopia produces its flower buds early in its lifespan and continuously grows, 

and produces flowers, fruits and seeds. Production of flower buds starts early in the growing 

season to ensure some seed production even if the growing season is cut. Anagallis arvensis is 

a dominant species in group F. It produces a relatively large number of flowers per plant. 

About 35 to 40 seeds per seed capsule (fruit) can be produced (Guyot et al. 1962). The seeds 

are able to remain dormant in the soil for about 10 years in arable soil (Brenchley & Warington 

1936) and seed longevity in natural soil may extend from 6 to 7 years (Guyot et al. 1962). The 

seeds can be dispersed by birds (Salisbury 1961). 

 Groups A, F and G exhibited higher species diversity compared to the other groups. 

This can be explained as follows: (1) two of these groups (A & G) represent reclaimed land, 

and (2) wheat is the common crop in these groups. Hegazy et al. (2004) attributed the higher 

species diversity in reclaimed land compared to old cultivated land to (a) addition of great 

amounts of natural manure to reclaimed land that may increase diversity (Mt. Pleasant & 

Schlater 1994) because the seeds of many species can be dispersed with manure; and (b) the 

sandy texture of reclaimed land requires more irrigation and this give a good chance for the 

germination and growth of many weed species. The high weed diversity in wheat crops may be 

caused by (a) the single harvest made for this crop at the end of the growing season, enabling 

weeds to remain alive for longer to complete their life cycles compared to other crops (e.g. 

Egyptian clover is subjected to several cuttings per season, reducing weed diversity: Hegazy et 

al. 2004); (b) El-Hadidi & Fayed (1995) also related the greater weed assemblages associated 

with wheat to the ancient cultivation of this crop (introduced to Egypt some 5 millennia ago). 

 The present study showed that soil factors especially soil texture, CaCO3 and organic 

carbon affect the distribution of some weed species. The significant role of the edaphic factors 

on the weed vegetation has been reported by several workers (e.g., El-Demerdash et al. 1997; 

Hegazy et al. 2004 & 2008).  

 

 

References 
 

Aldrich RJ (1984) Weed and crop ecology. Breton Publishers.  

Bell DT & Muller CH (1973) Dominance of California annual grasslands by Brassica nigra. American Midland 

Naturalist 90: 277–299.  

Black CA (1979) Methods of soil analysis. American Society of Agronomy, Part 2. pp 771–1572.  

Boulos L (1999) Flora of Egypt, Vol. 1. Azollaceae-Oxalidace. Al Hadara Publishing, Cairo. 

Boulos L (2000) Flora of Egypt, Vol. 2. Geraniaceae-Boraginaceae. Al Hadara Publishing, Cairo. 

Boulos L (2002) Flora of Egypt, Vol. 3. Verbenaceae-Compositae. Al Hadara Publishing, Cairo. 

Boulos L (2005) Flora of Egypt, Vol. 4. Monocotyledons: Alismataceae-Orchidaceae. Al Hadara Publishing, 

Cairo. 

Brenchley WE & Warington K (1936) The weed seed population of arable soil. III. The re-establishment of weed 

species after reduction by fallowing. Journal of Ecology 24 (2): 479-501. 

Brooks M (2004) CalEPPC Hirschfeldia incana Plant Assessment Form. [online]: http://www.calipc.org/ip/ 

inventory/PAF/Hirschfeldia%20incana.pdf. Accessed January 2. 



Gomaa et al:  Floristic diversity and vegetation analysis of Brassica nigra communities 

71 

 

Chou CH (1999) Roles of allelopathy in plant biodiversity and sustainable agriculture. Critical Reviews in Plant 

Sciences 18: 609-636. 

DiTomaso JM & Healy EA (2007) Weeds of California and other western States. University of California 

Agriculture & Natural Resources Communication Services, Publication 3488. Vol. 1 and 2. 

Djurdjevic L, Dinic A, Pavlovic P, Mitrovic M, Karadzic B & Tesevic V (2004) Allelopathic potential of Allium 

ursinum L. Biochemical Systematics & Ecology 32: 533-544. 

Einhellig FA (1996) Interactions involving allelopathy in cropping systems. Agronomy Journal 88: 886-839. 

El Hadidi MN & Fayed AA (1995) Materials for excursion Flora of Egypt (EFE). Taeckholmia pp 15-233. 

El-Bakry AA (1982) Studies on plant life in the Cairo-Ismailia region. M.Sc.Thesis, Cairo University. 

El-Demerdash MA, Hosni HA & Al-Ashri N (1997)  Distribution of the weed communities in the North East Nile 

Delta, Egypt. Feddes Repertorium 108: 219-232. 

El-Khatib AA (2000) The ecological significance of allelopathy in the community organization of Alhagi 

graecorum Boiss. Biologia Plantarum 43:427-431. 

Frick B & Thomas AG (1992) Weed surveys in different tillage systems in south western Ontario field crops. 

Canadian Journal of Plant Science 72:1337-1347. 

Gee GW & Bauder JW (1986) Particle size analysis. pp. 383-411 in Klute, A. (ed)  Methods of soil analysis. Part 

1, 2nd ed. American Society of Agronomy, Madison, WI. 

Guyot L, Guillemat J, Becker Y, Barralis G, Demozay D & Le Nail Fr (1962) Semences et plantules des 

principales des mauvaises herbes. Association de Coordination Technique Agricole, Paris. 

Hassan MO (2011). Ecological study on the allelopathic potential of Black Mustard. M.Sc. Faculty of Science, 

Beni-Suef University. 

Hegazy AK, El-Demerdash MA & Hosni HA (1998) Vegetation, species diversity and floristic relations along an 

altitudinal gradient in south-west Saudi Arabia. Journal of Arid Environments 38: 3-13. 

Hegazy AK, Fahmy GM, Ali MI & Gomaa NH (2005) Growth and phenology of eight common weed species.  

Journal of Arid Environments 61: 171–183. 

Hegazy AK, Mussa SAI and Farrag HF (2008) Invasive plant communities in the Nile Delta coast. Global Journal 

of Environmental Research 2: 53-61. 

Hegazy AK, Fahmy GM, Ali MI & Gomaa NH (2004) Vegetation diversity in natural and agro-ecosystems of arid 

lands. Community Ecology 5: 163-176. 

Heisey RM & Delwiche CC (1985) Allelopathic effects of Trichostema lanceolatum (Labiatae) in the California 

annual grassland. Journal of Ecology 73: 729-742. 

Hill MO (1979) TWINSPAN – A FORTRAN program for arranging multivariate data in an ordered two-way table 

by classification of the individuals and attributes. Cornell University, Ithaca, NY, US. 

Jackson ML (1962) Soil chemical analysis. Constable and Co. Ltd, London. 

Mahgoub AM (1985) Study on plant life in farmlands of the Isthmic region. M.Sc. Thesis, Cairo University. 

Mt. Pleasant J & Schlater KJ (1994) Incidence of weed seed in cow (Bos sp.) manure and its importance as a weed 

source for cropland. Weed Technology 8: 304-310.  

Salisbury EJ (1961) Weeds and aliens. New Naturalist Series, Collins, London. 

Sang W (2009) Plant diversity patterns and their relationships with soil and climatic factors along an altitudinal 

gradient in the middle Tianshan Mountain area, Xinjiang, China. Ecological Research 24: 303-314. 

Shaltout KH & El Fahar RA (1991) Diversity and phenology of weed communities in the Nile Delta region. 

Journal of Vegetation Science 2: 385-390. 

Shaltout KH, Sharaf El-Din A & El Fahar RA (1992) Weed communities of the common crops in Nile Delta 

region. Flora 187: 329–339. 

Souto XC, González L & Reigosa MJ (1995) Allelopathy in forest environment in Galicia, NW Spain. Allelopathy 

Journal 2: 67–78. 

Stowe LG (1979) Allelopathy and its influence on the distribution of plants in an Illinois old-field system. Journal 

of Ecology 67: 1065-1085. 

Tasseva V (2005) Weed populations under different farming technologies of apple. Scientific Works, National 

Centre of Agricultural Science - Sofia, book 3, pp 167-171. 

Tasseva V (2001) Change in weed population by different methods of weed control in apple orchards. Scientific 

Works, Agricultural University – Plovdiv, Bulgaria, vol. XIVI, book 1,  pp 345-350. 

Ter Braak CJF (1987) CANOCO - a FORTRAN program for canonical community ordination by [partial] 

[detrended] [canonical] correspondence analysis, principal components analysis and redundancy analysis 

(ver. 2. 1). TNO Institute of Applied Computer Science, Wageningen. 

Turk MA, Lee KD & Tawaha AM (2005) Inhibitory effects of aqueous extracts of black mustard on germination 

and growth of radish. Research Journal of Agriculture & Biological Science 1: 227-231. 

Turk MA & Tawaha AM (2002) Inhibitory effects of aqueous extracts of black mustard on germination and 

growth of lentil. Pakistan Journal of Agronomy 1: 28-29. 

Weed Science Society of America (1994). Herbicide handbook. 7th ed. Champaign, IL. 



Gomaa et al:  Floristic diversity and vegetation analysis of Brassica nigra communities 

72 

 

Weidenhamer JD (2006) Distinguishing allelopathy from resource competition: the role of density. pp. 85-103 in 

Reigosa, M. J., Pedrol, N. & González, L. (eds) Allelopathy: a physiological process with ecological 

implications. Springer, Netherlands. 

Widderick MJ, Walker SR, Sindel BM & Bell KL (2010) Germination, emergence and persistence of Sonchus 

oleraceus, a major crop weed in sub-tropical Australia. Weed Biology & Management 10 (2): 102-112. 

Zhang J-T (1995) Quantitative methods in vegetation ecology. China Science & Technology Press, Beijing. 
 

 

 

 

 الملخص العربٌ

 

 

 التنوع الفلورً وتحلَل الغطاء النباتٌ لمجتمعات نبات الكبر
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احمذ كامل حجازى
۲†
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۱
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 قسم االحياء، كمية العموم و االداب، خميص، جامعة الممك عبد العزيز، المممكة العربية السعودية‡

 
ذُ دراسح . اٌرٕىع اٌحُىٌ ٌّجرّؼاخ ٔثاخ اٌىثز فً ِحافظح تٍٕ سىَف تّصزتحث اًٌ دراسح اٌرزوُة اٌفٍىرٌ وَهذف اي

ٔىػا ٔثاذُا  49ذُ ذسجًُ . ج اٌّزتؼاخقِىلؼا ِىسػح تّٕطمح اٌذراسح تاسرحذاَ غزٌ 46 فًاٌغطاء إٌثاذً ٌّجرّؼاخ اٌىثز 

اًٌ ذمسُُ اٌغطاء إٌثاذً ( TWINSPAN) و ادي اسرخذاَ اٌرحًٍُ اٌذًٌٍُ ثٕائً االذجاج. فصٍُح 18جٕس و  42َٕرّىْ ي 

ثالثح ِجّىػاخ ذّثً اػُح اٌّسرصٍحح وٌّجرّؼاخ اٌىثز اًٌ سثؼح ِجّىػاخ، هٕان ِجّىػراْ ِٕها ذّثالْ االراظٍ اٌشر

االراظٍ االراظٍ اٌّسرصٍحح و وً ٌِٓ اٌشراػُح اٌمذَّح تُّٕا ذحرىي اٌّجّىػراْ اٌثالُراْ ػًٍ ِىالغ ِٓ االراض

وذرُّش االراظٍ . ػُٓ اٌمػتىْ وائذج تّٕطمح اٌذراسح اٌىثز، اٌجؼذَذ، اٌسٍك، اٌسزَس، اٌصاوذعُ إٌثاذاخ اٌس. اٌمذَّح

. اٌّحاصًُ االخزيبارٔح قتاالراظٍ اٌمذَّح ووذٌه ِحصىي اٌمّح َ اٌشراػُح اٌّسرصٍحح ترٕىع حُىي ػاٌٍ ػٕذ ِمارٔرها

تؼط وزتىٔاخ اٌىاٌسُىَ واٌىزتىْ اٌؼعىي ٌها دورا هاِا فً ذىسَغ و لىاَ اٌرزتح  ِثًوأظهزخ اٌذراسه أْ صفاخ اٌرزتح 

اٌذراساخ اٌساتمح ال ذٍؼة دورا إٌرائج اَعا اْ اٌمذرج االٌٍُىتاثُح ٌٕثاخ اٌىثز و اٌّسجٍح فٍ  اوظحدوّا . اٌحشائشأىاع 

. اساسُا فً ذزوُة ِحرّؼاخ اٌىثز

 

 

 
 

 

 

 

 

 


