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ABSTRACT 

 
 

The investigation was carried out in Dera Ghazi Khan and Multan districts which 

are located along the Indus river system. Presence/ absence data were collected  from 160 

crop fields of wheat and cotton  during 2005. We used classification as well as ordination 

methods to analyze the data structure. The main emphasis was on classification, 

ordination being used in part to check whether the classification results reflect in an 

adequate way the main floristical gradients in the data set, and also to detect relations 

between some environmental factors and the composition and structure of weed 

vegetation. The major axes brought by the ordination were related to soil characteristics 

and anthropogenic factors. The application of multivariate statistics {detrended 

correspondence analysis (DCA) and cluster analysis} allowed an interpretation of weed 

species spatial distribution and assemblage. From the results of classification (cluster 

analysis) samples from wheat and cotton fields could be divided in to distinct groups 

(plant associations) based on floristic composition. We have shown that there is a clear 

relationship between physical and chemical features of the substrate and the association 

defined by numerical analysis which surely shows that these groupings of weed species 

are not arbitrary assemblage. In this respect, soil moisture and texture seems particularly 

important in shaping the weed communities. Again, the scatters of the ordination 

diagrams demonstrate the lack of boundaries between weed vegetation types and species 

distribution: some species were restricted, but the majority had very wide ranges across 

the associations. Although, the difficulty of describing vegetation boundaries may be 

general one for weed vegetation yet these series of associations make good sense and 

may be the most useful of any land-use application. However, weed ecologists must 

continue to attempt the difficult definition of hazy boundaries of weed vegetation.  



                                                                                                        Contents 
 

 i 
 

Sr.No. TITLES PAGE NO.
 

1 Aknowlegements 
 

I 

2 Abstract III 
 

3 Chapter No. 1. Introduction 
 
Main objectives of present study 
 

1 
 
7 

4 Chapter No. 2.  Materials and Methods 
 
2.1. Study area 
 
2.1.1. Topography/ Land forms 
 
2.1.2. Climate 
 
2.2. Collection of weed vrgrtation and seed bank data 
 
2.3. Soil Properties 
 
2.4. Seed Bank 
 
2.5. Data analysis 
 
2.5.1. Weed vegetation 
 
2.5.2. Classification 
 
2.5.3. Ordination 
 
2.5.4. Species Richness and Diversity 
 
2.6. Analysis of Variance and Correlation 
 
2.7. Life History Traits 

8 
 
8 
 
8 
 
9 
 
9 
 
10 
 
11 
 
12 
 
12 
 
13 
 
13 
 
14 
 
14 
 
14 

5 Chapter No. 3.  Results 
 
3.1. Survey of wheat fields 
 
3.1.1. Spatial Distribution of Weed Vegetation 
 
3.1.1.1. Classification 
 

16 
 
16 
 
16 
 
16 
 
 



                                                                                                        Contents 
 

 ii 
 

3.1.1.2. Ordination 
 
3.1.1.2.1. Association A 
 
3.1.1.2.2. Association B 
 
3.1.1.2.3. Association C 
 
3.1.1.2.4. Association D 
 
3.1.1.2.5. Association E 
 
3.1.1.3. Correlates of Ecological Attributes 
 
3.1.1.4. Species Richness and Diversity 
 
3.1.1.5. Species Distribution 
 
3.1.1.6. Soil Conditions 
 
3.1.1.7. Agronomic Practices in Wheat and Cotton Crop fields 
 
3.2. Survey of Cotton Fields 
 
3.2.1. Spatial Distribution of Weed Vegetation 
 
3.2.1.1. Classification 
 
3.2.1.1.1. Association A 
 
3.2.1.1.2. Association B 
 
3.2.1.1.3. Association C 
 
3.2.1.1.4. Association D 
 
3.2.1.2. Ordination 
 
3.2.1.3. Species Richness and Diversity 
 
3.3. Life History Traits 
 
3.3.1. Soil Seed Bank Density (m-2) 
 
3.3.2. Plant Height (cm) 
 

19 
 
19 
 
19 
 
20 
 
20 
 
20 
 
25 
 
28 
 
30 
 
36 
 
36 
 
39 
 
39 
 
39 
 
41 
 
41 
 
42 
 
42 
 
42 
 
55 
 
58 
 
58 
 
66 
 



                                                                                                        Contents 
 

 iii 
 

3.3.3. Seed Number/ Plant species 
 
3.3.4. Seed Size (mm) 
 
3.3.5. Seed Weight (100 grain wt/gm 
 
3.3.6. Incidence (Occurrence) of species/ field 
 
3.3.7. Dispersal Mode 
 

67 
 
68 
 
69 
 
69 
 
70 

6 Chapter No. 4.  Discussion 
 
4.1. Correlates of the Ordination axes 
 
4.2. Plant Assemblage 
 
4.3. Seed Bank 
 
4.4. Season of Sowing 
 
4.5. Life History Traits 
 
Conclusion 

76 
 
76 
 
77 
 
79 
 
81 
 
82 
 
84 

7 Chapter No. 5.  References 
 

86 

8 Appendix 1    Weed Flora 
 

109 

9 Appendix 2     Famer’s Questionaire 
 

169 

10  Reasearch Publication  (Four in numbers) copy attached at 
the end of the thesis 

 

 



                                                                                                        Contents 
 

 i 
 

LIST OF TABLES PAGE NO.
 

CHAPTER NO. 3 
 
Table 3.1. Relative frequency of species groups (I-V) identified in 
wheat fields by Normal Cluster Analysis 
 
Table 3.2. Eigenvalues of stand score (sampling sites) and Cumulative 
percentage of DCA axes 1-4 of wheat weeds diversity 
 
Table 3.3. Pearson’s correlation coefficient between DCA 1 & 2 axes of 
stand scores, environmental variables and agronomic factors 
 
Table 3.4.  Mean values plus standard deviation and significances are 
from one-way ANOVA of different variables measured during the 
survey of wheat crop fields 
 
Table 3.5. Eigenvalues of 61 species and Cumulative percentage of 
DCA axes 1-4 of wheat weeds diversity 
 
 
Table 3.6. Loading of the four DCA axes of 61 weed species, in wheat 
fields of Dera Ghazi Khan and Multan region 
 
Table 3.7. Mean values and Standard deviation of environmental 
variables for the five groups derived from Cluster Analysis 
 
Table 3.8. Relative frequency of species groups (I-IV) identified in 
cotton fields by Normal Cluster Analysis 
 
Table 3.9. Mean values and Standard deviation of environmental 
variables for the four groups derived from Cluster Analysis 
 
Table 3.10. Eigenvalues of stand score (sampling sites) and Cumulative 
percentage of DCA axes 1-4 of cotton weeds diversity 
 
Table 3.11. Pearson’s correlation coefficient between DCA 1 & 2 axes 
of stand scores, environmental variables and agronomic factors 
 
 
Table 3.12. Eigenvalues of 49 species and Cumulative percentage of 
DCA axes 1-4 of cotton weeds diversity 
 
Table 3.13. Loading of the four DCA axes of 49 weed species, in cotton 
fields of Dera Ghazi Khan and Multan region 
 

 
 
21 
 
 
26 
 
 
27 
 
 
29 
 
 
 
31 
 
 
 
32 
 
 
37 
 
 
46 
 
 
48 
 
 
49 
 
 
50 
 
 
 
51 
 
 
51 
 
 



                                                                                                        Contents 
 

 ii 
 

Table 3.14. Mean values plus standard deviation and significances are 
from one-way ANOVA of different variables measured during the 
survey of cotton crop fields 
 
Table 3.15. Soil seed bank densities of species (m-2) in wheat field crop 
 
Table 3.16. Soil seed bank densities of species (m-2) in cotton field crop 
 
Table 3.17. Growth form spectrum for the soil seed bank and above-
ground weed vegetation in (%) of winter sowing (wheat) and summer 
sowing (cotton) crops 
  
Table 3.18. Weed species in wheat and cotton. Mean values with 
standard deviation of Plant height, seed number, seed size, seed weight 
and soil seed bank  
 
Table 3.19. Pearson’s correlation among the life history traits of 110 
species of weeds recorded from wheat and cotton fields 

56 
 
 
 
60 
 
63 
 
65 
 
 
 
70 
 
 
 
75 

 



                                                                                                        Contents 
 

 
 

LIST OF FIGURES PAGE NO.
 

CHAPTER NO. 2 
 
 Figure 2.1.  Map  showing study area 
 

 
 
15 

CHAPTER NO. 3 
 
Figure 3.1. Hierarchy of classification of 80 wheat crop fields surveyed 
in the study area. The number of fields in each association are given in 
boxes 
 
Figure 3.2. Dendrogram of Normal Cluster Analysis of data set of 
wheat fields 
 
Figure 3.3. The DECORANA (Axis 1& Axis 2) plot of the 80 samples 

(wheat fields). The circle indicates the boundaries of five groups 

segregated through Normal Culster Analysis. 

Figure 3.4. Floristic composition of families in wheat fields (%) found in the 

study area 

Figure 3.5. The DCA (Axis-1 and Axis- 2) plot of the 61 species of weeds 
in wheat fields of study area 

Figure 3.6. The hierarchy of classification of 80 sampling (crop fields) 

obtained from the study area. The numbers of samples (Cotton crop 

fields) association are given in boxes 

Figure 3.7. Dendrogram of Normal Cluster Analysis of cotton fields 

weed data set. 

Figure 3.8. The DCA (Axis 1& Axis 2) plot of the 80 samples (sites) in 

cotton fields. The circle indicates the boundaries of four groups 

segregated through Normal Culster Analysis. 

Figure 3.9. The DCA (Axis 1& Axis 2) plot of the 49 species in cotton 

crop fields 

Figure 3.10. Floristic composition of families in cotton fields (%) found 

in the study area 

 
 
17 
 
 
 
18 
 
 
24 
 
 
 
 
30 
 
 
 
35 
 
 
39 
 
 
 
40 
 
 
45 
 
 
 
54 
 
 
 
57 

 



Chapter No. 1 
 

 1 
 

 

  INTRODUCTION 

 

One of the most common problems encountered by farmers throughout the world is the 

control of unwanted, pernicious and harmful plants which interfere with agricultural operations, 

increase labor and reduce yield of crops. Such plants are known as weeds. Weeds have been very 

serious problems in horticultural and field crop production. They are nourished by the same food 

that would nourish useful plants, and therefore when allowed to grow along with them, must rob 

part of their food (Muzik, 1970). Weeds, establishing themselves on disturbed environments, are 

generally the pioneers in any of the abandoned or cultivated lands. Cultivated plants may also be 

classified as weeds provided they grow against the will of man. Besides competing with crops 

the weeds provide habitats for other harmful organism and might act as alternate host for 

pathogens. Many weeds like Lolium (Naqvi and Muller, 1975), Datura and Euphorbia (Hussain 

et al., 1979; Hussain, 1980), Setaria (Hussain et al., 1984) produce germination inhibitors and 

exert deleterious influence on seed germination and seedling growth of susceptible crop species 

and thus reduce the yield (Chaudry et al., 1978; Marwat and Haq, 1979; Hussain et al., 1985). 

Weeds are the major constraints on crop production system and thus cause enormous losses in 

crop yield in Pakistan (Crammer, 1967). The ecological information regarding the cause and 

consequences of weed distribution and assemblage in arable fields important to formulate any 

weed eradication program.  

 

The composition of weed communities on arable land is determined by large number of 

factors that are partially inter-related. Three groups of factors,  soil physical variables affecting 

water availability, soil chemistry and anthropogenic disturbances are considered important in 

shaping the weed communities across the landscape (Razaei, 2003; Jafari et al., 2004;  Debelis et 

al., 2005; Enright et al., 2005; He et al., 2007; Xua et al., 2008; Tavili and Jafari, 2009). Among 

these factors soil properties has a particular large influence on the composition and structure of 

weed communities (Aweto, 1981; Ukpong, 1994; John et al., 2007; Udoh et al., 2007; Medinski, 

2007; Cannone et al., 2008; Fried et al., 2008; Andreasen and Skovgaard, 2009; Pinke et al., 
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2010; Zhang et al., 2010). Zare et al., (2011) reported a relatively high correlation between 

vegetation and soil factors such as soil texture, available nitrogen, potassium, organic matter and 

soil moisture. Gomma (2012) observed significant correlations between species richness and soil 

electrical conductivity, organic matter and soil texture and concluded that soil characteristics 

played significant role in weed community structure and diversity. Similarly, Soil moisture is 

one of the crucial factor regarding the establishment and distribution of weed flora (Rahman and 

Rutter, 1980; Shankarnaryan and Dabadaghao, 1970; Rahman and Rutter, 1980; Archer and 

Tieszen, 1986). Milijic, (1987) had studied the distribution of weed species along the moisture 

gradient and concluded that the composition of weed communities along the gradient vary 

continuously. Soil pH is another factor which influences the species distribution and community 

composition in natural and agro-ecosystem. In natural ecosystem plant communities in acidic 

soils are significantly different from those of alkaline soils. In crop fields soil pH affects the 

availability of nutrients such as phosphorus, potassium, and other micronutrients and thus alters 

the weed flora (Baar and Roelofs, 2002). These soil factors have spatial heterogeneity that affects 

the weed species abundance and distribution across the agriculture fields (Andreasen et al., 1992; 

Dale et al. 1992; Qiang and Hu 1999; Weibull et al., 2003; Reschewitz et al., 2005; Boutin et al., 

2008). Several authors observed relationships between the patchy distribution of weed species 

and soil spatial heterogeneity. Chauvel et al., 1989) suggested that patchy distribution of weeds 

in a field is the result of mutual relationship between the biology of the weeds and edaphic 

conditions. Soil organic content, soil texture, and nutrient status can affect weed occurrence 

(Gaston et al., 2001; Walter et al., 2002; Nordmeyer and Hausler, 2004; Long et al., 2009). 

Abrupt discontinuities in these edaphic conditions are considered to dictate the species 

distribution and community composition (Tabacchi et al., 1990; Valencia et al., 2004; Fine et al., 

2005; Sabo et al., 2005; Scalley et al., 2009). Such discontinuities are common in study area two 

well-known examples are seasonal flooded sites adjacent to up-land areas, and sandy soil of 

piedmont to adjacent high clay soil of alluvial plains. These discontinuities in edaphic condition 

play a key role in determining the species diversity, richness (Kerr and Packer, 1997; Guegan et 

al., 1998; Rahbek and Graves, 2001; Hurlbert, 2004) and community composition (Freestone and 

Inouye, 2006). With this background the present investigation was carried to determine the 

degree of association between soil properties and weed species assemblage and the extent to 

which a particular soil property can influence the composition and distribution of weed flora 
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along the edaphic gradient as it is highly essential for any integrated weed management program. 

The results obtained from this preliminary research could act as a guide to the land managers.  

 

Beside the edaphic factors, intensive farming and management practices such as tillage, 

fertilization, pesticide use and herbicide application are considered major determinant of weed 

species composition in agro-ecosystem ((Hume, 1982; Aldrich, 1984;  Altieri and Liebman, 

1988; Schweitzer et al., 1988; Thomas and Frick, 1993; Ghersa et al., 1996; Suarez, 1998; 

Ghersa and Leon, 1999; de la Fuente et al., 1999; Ewald and Aebischer, 1999; Ewald and 

Aebischer, 2000; Mennan and Isik, 2003; Maiksteniene and Arlauskiene, 2006; 

Mohammaddoust Chamanabad et al., 2009; Dornelas et al., 2009). In recent decades the 

introduction of fertilizers, pesticides, herbicides and powerful agriculture machinery had 

significantly altered weed flora (Saric et al., 2011).  Recent studies of tillage effects on weed had 

reported different conclusions. From these reports, it can be deduced that minimum and no 

tillage increase weed density and occurrence, which in turn can be reduced by ploughing (Froud-

Williams et al., 1981; Pollard and Cussans, 1981; Derksen et al., 1993; Arshad et al., 1994). 

Other researchers had showed that changes in weed communities were influenced more by site 

and year than the tillage system (Derksen et al., 1993). Most of the species showed inconsistent 

response to tillage and ploughing except some dicotyledonous species (Pollard and Cussan, 

1981). 

 

 The spatial distribution of weed can also be altered by herbicide application, whereas 

weed assemblage can increase if herbicide use is reduced (Kleijn, 1997; Kleijn and Verbeek, 

2000). Herbicides are considered a powerful tool that affect changes in weed flora, life form, 

species abundance and composition of weed associations (Saric et al., 2011). Essentially these 

changes are adjustment of weed associations to environmental conditions and anthropogenic 

activities. Sinzar et al., (1998) observed decreases and increases in weed species in maize fields 

in response to the application of herbicides and concluded that susceptible weed species were 

replaced by less susceptible to herbicide activities i.e. adaptability of weeds. 
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The effects of positive and negative fertilizers application on weeds community has been 

recorded by several workers (Lehoczky, 1995; Dusky et al., 1996; Jornsgard et al., 1996; 

Anderson et al., 1998; Dhima and Eleftherohorinos, 2001; Blackshaw et al., 2002; Blackshaw et 

al., 2004; Mohammaddoust Chamanabad et al., 2006) across the globe.  

 

The importance of soil seed banks in determining the above ground vegetation in agri-

ecosystem has been reported by Young et al., 1987; Garwood, 1989; Forcella et al., 1992; Warr 

et al., 1993; Adams et al., 2005; Tang et al., 2006; Davis et al., 2005; Chee-Sanford et al., 2006.  

 

 

Seed bank composition and density play a crucial role in vegetation dynamics 

aboveground (Luzuriaga et al., 2005). There is usually a marked dissimilarity between the above 

ground species composition and seed bank (Chippindale and Milton, 1934; Champness and 

Morris, 1948; Major and Pyott, 1966; Thompson and Grime, 1979). This lack of correspondence 

is mainly attributable to differences between the species in seed bank persistence (Esmeralda et 

al., 2011). Fenner and Thompson (2005) observed that species composition of seed banks and 

above-ground communities does not always resemble each other closely. Several workers (Pierce 

and Cowling, 1991; Chang et al., 2001; Caballero et al., 2003; Caballero et al., 2008) observed a 

close relationship between the two components but coupled to different habitat, recruitment,  

disturbance regime and colonization success. For instance, the similarity between above-ground 

and seed bank components is low in temperate grasslands dominated by perennial species 

(Milberg 1995; Bakker et al., 1996), but high in communities dominated by annuals, in 

Mediterranean grasslands (Peco et al., 1998; Ferrandis et al., 2001) and semi-arid habitat 

(Caballero et al., 2008). Similarly anthropogenic disturbances lead to reduction in spatial 

aggregation of seed bank and loss of structural association between the seed bank and above 

ground composition. For example, Fertilizer applications alter the relationship between above 

ground vegetation and below ground seed bank (Thompson and Grime, 1979; Grime et al., 1988; 

Hodgson et al., 1995; Mountford et al., 1993a, b; Kirkham et al., 1996, Kirkham and Kent, 

1997). 

 



Chapter No. 1 
 

 5 
 

 
Spatial distribution of vegetation and seed bank influence one another (Navarra and 

Quintana-Ascencio, 2012). The highest similarity in species composition between vegetation and 

soil seed bank is reported by several workers (Milberg 1995; Bakker et al., 1996; Peco et al., 

1998; Ferrandis et al., 2001; Figueroa et al., 2004; Caballero et al., 2005; Caballero et al., 2008; 

Martinez-Duro et al., 2010). On the other hand Fenner and Thompson (2005) observed that 

species composition of seed banks and above-ground communities does not always resemble 

each other closely. Lack of correlation between seed bank and surface plant distribution at a 

single point in time and space is also reported by Kemp (1989). Morin and Payette (1988) 

observed a strong correlation between vegetation and seed bank in one habitat but not in other 

habitat. Similar correlations were found by many other worker in different habitats: Deserts 

(Cabin et al., 2000), alpine habitats (Whipple, 1978; Diemer and Prock; 1993; Ingersoll and 

Wilson, 1993; Stanifforth et al., 1998), Wetlands (Leck and Graveline, 1979; Parker and Leck, 

1985; Leck and Simpson, 1987) Salt pans (Ungar and Riehl, 1980).  

 

 

The contradictions in various studies are partially attributed to the methods used to 

determine the similarity between species composition of standing vegetation and seeds buried in 

the soil. These include qualitative assessment based on the presence and absence of species 

(Morin and Payette, 1988), percentage similarity (Ingersoll and Wilson, 1993; Unger and 

Woodell, 1996), comparison of frequencies (Leck and Simpson, 1987; Diemer and Prock, 1993; 

Leck and Simpson, 1995), Sorensen similarity index (van der Valk and Davis, 1976; Grandin 

and Rydin, 1998; Staniforth et al., 1998; Kendall’s rank correlation coefficient in Pierce and 

Cowling, 1991; community coefficient in Pierce and Cowling, 1991). More recently, 

multivariate statistics have been used to summarize and assess the relationship (Bray and Curtis 

ordination, Jutila 1998; (detrended) correspondence analysis, Pierce and Cowling, 1991; Looney 

and Gibson, 1995; Rydgren and Hestmark, 1997; Grandin and Rydin, 1998; Unweighted pair 

group mean cluster analysis, Unger and Woodell, 1996). 
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The emergence of modern direct gradient analysis techniques such as DCA (Hill and 

Gauch, 1980; terBraak, 1986) makes it easy for ecologists to test hypothesis regarding the 

distribution of communities along the environmental gradients. Ordination techniques have been 

used for decade to explore complicated data sets such as those are plant community composition. 

The aim has been to find pattern in species composition and distribution and to interpret these in 

relation to known or presumed gradients in the environment. By using multivariate analysis 

researcher have investigated that floristic composition and a relative abundance, the impact of 

soil properties (Hallgren et al., 1999) and agronomic practices. However, a large proportion of 

these studies focused on multivariate analyses of simple relationships between the weed 

composition of the community and agronomic practices, such as crop rotation, tillage, and 

herbicide and fertilizer application in time sequences (Pysek and Leps, 1991; Ball 1992; Derksen 

et al., 1993, 1995; Barberi et al., 1997, 1998; Legere and Samson,  1999; Dieleman et al., 2000a; 

Leeson et al., 1999, 2000). Few studies have focused on a quantitative description of weed 

vegetation by using multivariate analysis. The relationship between distributions of weed 

communities and environmental factors, such as soil water content, soil type, and soil pH, 

flooding, irrigation, altitude, and tillage has been studied by several workers (Qiang and Li,  

1990; Andreasen et al., 1992; Dale et al., 1992; Qiang et al., 1994;  Qiang and Liu, 1996; Qiang 

and Hu,  1999).  

 

 

The main objectives of present study were: 

 

1. To quantitatively and systematically describe and examine the weed vegetation of 

wheat and cotton crop fields of Dera Ghazi khan and Multan districts 

2. To ecologically interpret the relationship between the structure and distribution of 

weed communities and soil properties and the extent to which a particular soil 

property can influence the weed species distribution and assemblage 

3. To explore how does the agronomic practices play a role in species distribution along 

the spatial gradient and which anthropogenic factors had a particularly large influence 

on shaping the weed communities in crop fields 
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4. To know the relationship between seed bank and the distribution of above-ground 

vegetation along the moisture gradient 

5. To quantify the relationship between life history traits and to assess the generality of 

previous findings common in literature. 
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MATERIALS AND METHODS 

 
 

 2.1. Study Area 

 

2.1.1. Topography /Land forms 

 

 The study was conducted in arable fields of Dera Ghazi Khan (28.200 and 31.150 

north latitude and 69.350 and 70.590 east longitude) and Multan Districts (30.120 and 

30.200 north latitude and 71.250 and 71.410 east longitude respectively) of Punjab 

Province Pakistan. The area occupies broad alluvial plains which extended over the 

greater part of the Punjab province. The River Indus and its tributaries dissected these 

alluvial plains into large fragments of land with diverse edaphic conditions ranging from 

sandy loam to loam and clay plains. These fragments are running parallel along the river 

banks considered best agriculture corridors designated as western and eastern alluvial 

plains corresponding to the respective river bank.  The area occupied by these plains is 

characterized by having many interfluves spread over a comparatively smaller area over 

which the rivers flood at a particular period of time. In these areas every year new layer 

of silt and clay is deposited. Interfluves often remain inundated for several months during 

summer and thereafter are cultivated.  

 

The alluvial plains were flanked by low foothills of Suleiman Range on the west. 

Relief ranges from level terrain along the alluvial plains to hilly terrain, varying from 

undulating hills to steep dissected slopes, becoming increasingly rugged at higher 

altitude. The foot hills zone lacks perennial rivers but many hill torrents originate from 

the hilly regions and flow from west to east through narrow gorges. These torrents server 

as source of irrigation of crop fields located in plain patches of land scattered here and 

there in the valley and eventually terminate in the River Indus.  
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2.1.2. Climate 

 

 Climate of the study area is sub-tropical arid, with average annual precipitation of 

C. 83 mm (average over 44 years: 78-500 mm; Champion et al., 1965).  Rain fall mainly 

occurs during June to August and receive light showers in September to November. 

Generally the study area lies out of the reach of monsoon currents and the rainfall is 

irregular and scanty. The average annual rainfall seems to exhibit cyclic fluctuations with 

2-3 years of much reduced precipitation followed by several years of more generous 

rainfall. Annual precipitation in the research year was 153mm (Metrological Department 

Punjab, 2005) and average daily temperature ranges from 12 oC to 30 oC in the winter. In 

summer the hot winds with often high velocity and dust storms make the life miserable 

for human beings. The mean temperature of the hottest months ranges from 30 oC to 45 
oC, occasionally exceeding as high as 50 oC.   

 

2.2. Collection of Weed Vegetation and Seed Bank Data 

 

Weed vegetation survey of wheat and cotton fields was conducted during 2005. A 

total of 160 crop fields were surveyed, including 80 wheat fields and 80 cotton fields. 

The sampling crop fields were selected in four topographically different zones (Figure 

2.1): upper piedmont, lower piedmont, western and eastern alluvial plains and interfluves. 

These sites were selected to encompass a wide range of topo-edaphic conditions 

corresponding to different landscapes.  In upper piedmont zone run-on arable fields are 

cultivated after seasonal rains. The crop fields here receive occasional showers after 

sowing the crops.  In all other zones crop fields are irrigated with canal water originating 

from the Indus River system. In this region there was a high degree of similarity in weed 

species and life form.  Sampling fields were present at various distances from the river 

banks and thus varied in moisture from dry (upper piedmont) and never inundated (lower 

piedmont) to mesic (alluvial plains) and occasionally flooded (interfluves). Within each 

region, 13 -23 crop fields comprising wheat and an adjacent cotton field were surveyed 

except in upper piedmont region where only wheat is cultivated in run-on fields. The 
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surveyed fields were selected randomly by walking across the area in different directions, 

but avoiding closely located samples.  The spatial positioning of the surveyed plots is 

given in Figure 2.1. All fields were in conventional agricultural use (tilled and sprayed 

with pesticides, herbicides) in the sampling year. Crop fields > 50 x 50 m (0.1h) were 

surveyed. The weed vegetation was sampled to determine the individual species 

frequency and overall plant richness. In each crop field, the composition of weed 

vegetation was recorded in ten 1.0 m2 quadrates. Nomenclature of weed taxa follows Ali 

and Nasir (1972). The vouchers were matched with named botanical specimens in M. H. 

Bokhari Harbarium, B. Z. University Multan. The composition of wheat and cotton crop 

fields was surveyed in April and October respectively, just before the harvest. The period 

of sampling weeds was kept shorter. If the sampling period was extended, the 

compatibility of the data became critical, because the weed flora change rapidly during 

the growing season. If the period of recording is too long, it can be expected that the 

probability or recording those species which ripen and finish their life cycle early in the 

season in dense crop is greater in fields surveyed at the beginning of the period than at 

the end. It can also be expected that late germinating species will occur at higher 

frequency late in the growing season (Andreasen et al., 1996). 

 

To determine the relationship between weed spatial distribution and soil 

properties we measured soil physical and chemical analysis.  Soils were sampled from 

various depths: 0-5cm, 5-10cm, 10-15cm from center of each field. Four sub-samples 

were taken and mixed up into one composite sample. Aggregated samples were sieved 

through a 4-mm screen to remove stones and large pieces of organic material. Following 

sieving, a portion of each aggregated sample was processed for soil physical and 

chemical properties. The remaining sample was used for seed bank assessment at various 

soil depths. 

 

2.3. Soil Properties 

 

 Soil texture was determined by using Hydrometer method (Black et al., 1965) 

with sodium oxalate as a dispersant. Clay and silt fraction were measured (% dry weight), 
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and sand calculated from the difference with the total samples dry weight. The chemical 

analyses were done by the Soil and Water Testing Laboratory Unit at Dera Ghazi Khan, 

Punjab. Soil pH was measured in a 1:5 soil: water suspension. Exchangeable bases were 

extracted with 1-N Ammonium acetate at pH 7 and Sodium and Potassium were 

measured by flame emission spectrophotometery, Magnesium and Calcium by atomic 

absorption spectrophotometery; EC was assessed by CM-30ET digital conductivity 

meter. Available Phosphorus (P) was measured by extraction with 30-mN ammonium 

fluoride and 0.5-N HCl and estimated calorimetrically. Total N was measured by Kjedahl 

Method and Organic carbon by Walkley and Black Method (Walkley and Black, 1934). 

Carbonates and Bicarbonates were assessed by titration method (Richard, 1954). For 

Chloride content Chloride meter was used (company). Sodium adsorption ratio (SAR) 

was estimated by using the following equation.  

 

 

                                           

2.4. Seed Bank 

  

Soil samples for seed bank assessment were treated according to the seed bank 

sampling method of Ter Heerdt et al., (1996) and Bekker et al., (2000). Seeds were 

concentrated by washing  the soil over a fine sieve (mesh width 0.212mm) before being 

spread out in a very thin layer  (less than 3mm) on trays filled with sterile potting soil 

topped with a thin layer  of sterilized white sand and allowed to germinate in a glasshouse 

for 8 weeks. The germination regime consisted of a 12-h photoperiod with night and day 

temperatures 24/30 0C and daily watering. When there was no further emergence and all 

seedlings had been identified, counted and removed, the samples were recollected from 

the trays, dried and stored at room temperature and dark until sorted for the remaining 

seeds. 
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Overall germination was a very effective method for assessing viable seed 

numbers in the soil: due to their negligible number, seeds found by sorting were excluded 

from subsequent analyses. Beside soil seed bank the life history traits: Plant height (cm), 

Flowering phase (time of flowering), flower colour, Life span (annual/ perennial),  Seed 

number/ plant, Seed size (mm), Seed weight (100grain wt/mg), seed shape and dispersal 

mode (by animal, water and wind) were also noted for each weed species present in the 

same site followed by (Frank and Klotz, 1990; Klotz et al., 2002; Kubat et al., (2002) and 

Lososova et al., (2008). 

 

During field survey information about crop management, agricultural practices 

(fertilizer use, irrigation system, weeding, herbicides, ploughing etc) and proximity of 

fields from river bank was also interrogated by using questionnaire and asking questions 

from the land owners. For these parameters ordination scale (1-4) was used to quantify 

the information for numerical analysis.  

 

2.5. Data Analysis 

 

2.5.1 Weed Vegetation 

  

 In this study we used classification as well as ordination methods to analyze the 

data structure. The main emphasis was on classification ordination being used in part to 

check whether the classification results reflect in an adequate way the main floristical 

gradient in the data set, and also to detect relation between some environmental factors 

and the composition and structure of weed vegetation. Species and sites data were 

arranged in to a matrix. The matrix data were used to analyze the species diversity, 

cluster analysis and ordination by using the statistical computing program MVSP 

(version 3.2). Ecological data of weeds obtained from wheat and cotton crops were 

analyzed separately. 
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2.5.2. Classification 

 

We used Information Statistic method of data classification. This technique is 

based on the method of divisive species and was used as a quick and efficient way to 

obtained an initial clustering of samples (Figures 3 .3 and 3.8) from wheat fields (n = 80) 

and cotton fields (n = 80) Information Statistic method is a hierarchical rather than 

chronological clustering method Information Statistic method. Chronological clustering 

has a spatial constraint, which means that only adjacent sampling subunits can be 

grouped. The clustering analysis was performed with using the default option “farthest 

neighbor” with incorporating Pearson coefficient. Presence-absence data was used for 

this analysis.  

 

2.5.3. Ordination 

 

  Indirect gradient analysis was performed separately for wheat and cotton fields 

using the program detrended correspondence Analysis (DCA) (ter Braak, 1987). Rare 

species (those with relative frequency lesser than 1% were omitted from the analysis and 

default options were used. Eigenvalues for the first two axes of the ordination (measure 

of their importance) are given in Tables 3.3 and 3.12. Eigenvalues > 0.5 were obtained 

for axis 1; axis 2, with eigenvalues < 0.4, was less important. As DCA axes 1 and 2 

explained most of the variation in the data sets, only these axes were considered for 

further analysis. In both the data sets, samples and species were regularly spread along 

the axes of the ordination diagrams. Scatters of classification groups obtained from 

cluster analysis were plotted on overlays of ordination to assess the compatibility of two 

methods of data simplification (Dargie and Demerdash, 1991). The relationship between 

sample/species scores and environmental variables were determined using Pearson 

correlation. DCA was calculated with computer software program MVSP version 3.2. 
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2.5.4. Species Richness and Diversity 

 

Weed species richness (S = total number of species) and diversity (Shannon-

Wiener index: H =∑ - pi x ln (pi), where pi is the potential abundance of species i) were 

calculated for each quadrate before the harvest of wheat. Mean richness (mean number of 

species for ten quadrates at a wheat field) and mean diversity was calculated. Possible 

values of H ranges between 1 to 5. Where high values indicate high diversity.  Evenness 

(J) was estimated by J = H / ln S (Pianka, 1975). The possible values range between 0 

and 1.0 with high values indicating high evenness. 

  

2.6. Analysis of Variance and Correlation 

 

 Differences in soil parameters between the plant associations were estimated by 

using the analysis of variance (ANOVA). Appropriate graphs were drawn to illustrate the 

difference between the plant associations delineated by the cluster analysis. The 

relationships between soil characters and DCA axes 1 and 2 were determined using 

Pearson correlation. The calculations were made with the help of MINITAB present 

version 15.0- statistical computer software. 

 

2.7. Life History Traits 

  

 The life history attributes included, plant height (cm), seed number/ plant, seed 

size (mm), seed weight/ 100grain wt/gm, life span (annual/perennial), dispersal mode (by 

animal, wind and water), seed bank/m-2 and incidence (occurrence of species/ stand). The 

inter-relationship among life history traits was analyzed by Pearson’s correlation. The 

data obtaining from the species from winter and summer sowing crops was analyzed 

collectively. The differences between the life history traits were analyzed by using one –

way analysis of variance.   
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Figure 2.1. Map Showing Study Sites 
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 RESULTS 

 
     

3.1. Survey of Wheat Fields  
 

3.1.1. Spatial Distribution of Weed Vegetation 

 

3.1.1.1. Classification 

 

Five plant groups (associations) were recognized by the normal cluster analysis 

(Figure 3.1). These plants groups were delineated at three levels of division of 

hierarchical diagram (Figures 3.1 and 3.2). Most noticeable feature indicated by the 

cluster analysis was the separation of all the piedmont fields/sites (groups I and II) from 

the fields belonging to alluvial complex (groups III and IV) at first level of division. In 

the piedmont region the samples from upper piedmont rain-fed fields (group I) were 

separated from those of the lower piedmont canal-fed fields (group II) at level two by 

Rhazia stricta. In the canal-fed alluvial region the samples belonging to Interfluves 

(group V) were separated from the rest by Typha elephantina at level two. At level three 

the samples belonging to western alluvial fields (group III) were separated from that of 

eastern alluvial fields (group IV) by Rumex dentatus and Galium aparine. Thus at third 

division, five groups of distinctively different habitats emerged. 
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Figure 3.1. The hierarchy of classification of 80 wheat crop fields surveyed in the 

study area. The numbers of fields in each association (group) are given in boxes 

Group –I     Upper piedmont rain-fed fields (association A) 

Group –II    Lower Piedmont canal-fed fields (association B) 

Group –III   Western alluvial fields (association C) 

Group –IV   Eastern alluvial fields (association D) 

Group –V     Interfluves fields (association E) 
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Farthest neighbour 

 

 

Figure 3.2.  Dendrogram of Normal Cluster Analysis of data set of wheat fields 

 

 



Chapter No. 3 
 

 19 
 

 

3.1.1.2. Ordination  

DCA supported the results obtained from classification. The results of the DCA 

ordination are used to plot the scatters of classificatory results. Figure 3.3 shows the 

distribution of five major regions derived from the hierarchical cluster analysis. Although 

some species were common and found in all the habitats, the plant groups identified by 

multivariate analysis were structurally and floristically distinct from each other. Table 3.1 

shows the floristic composition of these groups. A description of the five groups 

/associations identified by classification and ordination will now be presented. The weed 

vegetation types are named after dominant species which are quite evident in among the 

groups. If several co-dominant species occur, the one most restricted to vegetation type is 

chosen. Dominance in terms of relative frequency is listed in table 3.1.  

3.1.1.2.1. Association A: Fagonia indica, and Rhazya stricta association 

This association included 15 crop fields (1-15). All these fields showed the lowest 

score along the DCA axis 1 (Figure 3.3). This association was characterized by having 

xerophilous perennial weeds such as Fagonia indica, Peganum harmala and Rhazya 

stricta and salt tolerant Chenopodium album, Kochia indica, Salsola baryosma and 

Suaeda fructicosa (Table 3.1). The soil of this group was slightly saline with pH ranges 

from 7.5 – 8.4 (Table 3.7). 

3.1.1.2.2. Association B: Aerua persica and Chenopodium murale association 

 Association B consisted of 13 crop fields: 16, 17, 18, 20, 24, 26, 28, 30, 31, 32, 

36, 37, and 38. The texture of the soil in these fields was sandy clay and soil pH ranges 

from 7 to 8 (Table 3.7). Among the weed species Chenopodium murale and Melilotus 

albus showed the maximum frequency, Aerua persica, Asphodelus tenuifolius, Cenchrus 

ciliaris, Cressa cretica and Partulaca oleracea were the important component species of 

this association (Table 3.1). However these xerophilous weed species showed relatively 
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higher frequency in upper piedmont rain-fid crops fields (group I) than the fields included 

in this association.     

3.1.1.2.3. Association C: Gallium aparine, Lathyrus aphaca association 

This association consisted of 21 crop fields: 19, 21, 22, 23, 25, 27, 29, 33, 34, 35, 

39, 40, 43, 44, 47, 51, 53, 54, 55, 56 and 57.  All these fields are located in the middle of 

DCA plane showing the intermediate score (Figure 3.3).  This association was rich in 

annual mesophilous weed species. Lathyrus aphaca, Galium aparine and Medicago 

denticulata along with Cyprus rotundus and Echinochloa crus-galli were more frequent 

here but occasionally present in most of the other associations recognized in the study 

area. The soil type in these fields was sandy loam with pH ranges from 7.5 to 7.9 (Table 

3.7).  

3.1.1.2.4. Association D: Abutilon indicum, Alhagi maurorum association 

Association D consisted of 14 crop fields: 41, 42, 45, 46, 48, 49, 50, 52, 58, 59, 

60, 61, 62 and 64. All these sites were scattered in alluvial plains created by the 

deposition sediments by rivers in prehistoric period. Soil is clay loam with circum neutral 

pH ranges 7-7.5 (Table 3.7) and considered best for agriculture. Table 3.1 exhibited that 

.Abutilon indicum; Alhagi maurorum, Carthamus oxycantha, Desmostachya bipinnata, 

Medicago denticulata and Xanthium strumarium are most frequent. These weed species 

are considered obnoxious and difficult to eradicate from the crop fields.   

3.1.1.2.5. Association E: Malvastrum coromendelianum and Sisymbrium irio association 

This association consisted of 17 crop fields: 63, 65, 66, 67, 68, 69, 70, 71, 72, 73, 

74, 75, 76, 77, 78, 79 and 80. Soil type in these fields was silt loam with acidic to circum 

neutral ranges of pH 6.5-7.5 (Table 3.7). Wheat and rape are grown frequently in these 

field crops (sampling sites). Moisture availability is relatively high in this group than the 

rest. Weeds such as Typha elephantina, Ranunculus muricatus, Cyperus rotundus, 

Echinochloa curs-galli, Euphorbia helioscopia, Ranunculus scleratus, and Trifolium sp. 

Were most frequent in this group (Table 3.1). Xerophilous perennial weeds such as 
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Fagonia indica, Peganum harmala and Rhazya stricta were altogether absent in such a 

moist habitat. 

Table 3.1. Relative Frequency of Species Groups (I-V) identified in wheat fields by 

Normal   Cluster Analysis. Species are arranged according to score (high-low) of 

DCA axis-I 

S.No. Species Groups 

I II III IV V 

1 Typha elephantina - - 0.32 - 0.42 

2 Verbena officinalis - - 0.24 0.55 0.55 

3 Veronica anagallis - - 0.47 0.39 0.47 

4 Xanthium strumarium - 0.09 0.36 - 1.08 

5 Sisymbrium irio - - - - 0.31 

6 Ranunculus scleratus - - 0.39 0.39 0.39 

7 Ranunculus muricatus - - 0.24 0.31 0.39 

8 Hypecoum pendulum - 0.08 0.55 0.16 0.47 

9 Trifolium alaxandrianum - - 0.78 0.78 0.71 

10 Polygonum plebejum - 0.08 - 0.39 0.47 

11 Portulaca oleracea - 0.24 0.31 0.31 0.47 

12 Rumex obustifolius - - - 0.08 - 

13 Trigonella corniculata 0.08 0.16 0.71 0.39 0.39 

14 Conyza bonariensis - 0.54 0.63 1.26 - 

15 Panicum turgidum - 0.16 0.24 0.24 0.39 

16 Malcolmia africana - 0.08 0.31 0.16 0.24 

17 Vicia sativa 0.39 0.16 0.86 1.10 0.63 

18 Rumex dentatus 0.16 0.31 0.39 0.71 0.63 

19 Galium aparine - 0.47 1.26 0.55 0.71 

20 Tribulus terrestris 0.47 0.16 0.39 0.24 0.94 

21 Echinochloa crus-galli - 0.24 0.55 0.08 0.47 

22 Fumaria indica 0.24 0.71 0.39 0.47 0.78 
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23 Euphorbia helioscopia 0.16 0.39 0.86 0.47 0.71 

24 Trifolium resupinatum - 0.08 0.31 0.31 0.24 

25 Digera muricata 0.08 0.55 0.71 0.24 0.31 

26 Malvastrum coromendelianum - - - - 0.08 

27 Melilotus albus 0.16 0.94 0.63 0.39 0.71 

28 Oxalis corniculata - 0.39 0.47 0.16 0.47 

29 Moricandia sinacia - 0.55 0.47 - 0.55 

30 Melilotus indicus 0.16 0.86 0.71 0.63 0.55 

31 Lathyrus aphaca 0.47 0.71 1.26 0.86 0.71 

32 Phalaris minor 0.47 0.55 0.71 0.71 0.86 

33 Cyperus niveus - 0.31 0.63 0.24 0.31 

34 Rhynchosia minima - 0.23 - 0.42 - 

35 Medicago denticulata 0.86 0.47 1.34 1.26 0.47 

36 Malva neglecta 0.31 0.47 0.78 0.63 0.47 

37 Anethum graveolens - 0.63 0.39 - 0.08 

38 Coronopus didymus 0.08 0.55 0.39 - 0.16 

39 Chenopodium murale 0.78 0.94 0.94 0.63 - 

40 Anagallis arvensis 0.08 0.47 0.55 - - 

41 Atriplex crassifolia 0.39 0.39 0.24 0.08 - 

42 Cressa cretica 0.86 0.39 0.47 0.55 - 

43 Carthamus oxycantha 0.16 0.08 0.63 0.78 0.71 

44 Cenchrus ciliaris 0.86 0.63 0.39 0.08 0.24 

45 Salsola baryosma 0.55 0.08 0.71 0.63 0.55 

46 Avena fatua 0.63 0.71 0.55 - - 

47 Desmostachya bipinnata - 0.53 0.99 1.17 - 

48 Lolium temulentum - 0.08 0.63 0.39 0.31 

49 Capsella bursa-pastoris 0.55 0.16 0.24 0.08 0.08 

50 Asphodelus tenuifolius 0.63 0.31 0.39 0.08 - 

51 Chenopodium album 0.94 - 0.16 - 0.16 

52 Abutilon indicum - 0.09 0.09 1.80 - 
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53 Stellaria media - 0.08 0.24 0.16 0.31 

54 Alhagi maurorum - 0.27 0.54 1.71 - 

55 Fagonia indica 1.02 - - - - 

56 Aerua persica 0.86 0.78 0.31 - - 

57 Kochia indica 0.63 - - - - 

58 Suaeda fruticosa 0.63 0.16 - - - 

59 Phlomis stewartii 0.86 - - - - 

60 Phlomis spectabilis 0.86 - - - - 

61 Rhazya stricta 0.71 - - - - 

62 Peganum hermala 0.55 - - - - 

 

                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter No. 3 
 

 24 
 

 

 

 

 

 

Figure 3.3.  The DECORANA (Axis 1& Axis 2) plot of the 80 samples (wheat fields). 

The circle indicates the boundaries of five groups segregated through Normal 

Culster Analysis. 

 

                         Moisture gradient
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3.1.1.3. Correlates of Ecological Attributes 

 

    The results (Table 3.3) clearly demonstrated the relationship between the 

distribution of weed species and the environmental factors. The eigenvalues of DCA axis 

1 and 2 were very large in comparison with lower order axes, and latter were ignored 

(Table 3.2).  

 

When the five plant groups produced by the cluster analysis are plotted on the 

first two axes as a scatter diagram, the DCA revealed considerable differences in habitat 

preferences of the weed species studied. Figure 3.3 shows the location of vegetation 

groups of the sites on the DCA axes.  The sampling sites occupied by Fagonia indica, 

Kochia indica, Peganum hermala and Rhazya stricta (group I) are found on the extreme 

right hand side of the ordination diagram and the samples from flooded region dominated 

with Typha elephantina on the left hand side of the diagram (Figure 3.3). The alluvial 

plains dominate with Abutilon indicum, Alhagi maurorum and Desmostachya bipinnata 

occupied almost middle of the ordination diagram suggested that weed flora of winter 

sowing crop (wheat) vary by region.  

 

The first DCA axis scores were strongly correlated with soil variables controlling 

the distribution of weed species. The first axis was positively correlated with organic 

matter, available nitrogen content and silt and clay content texture of  soil and negatively 

correlated with  proximity (fields distance from river bank)/ moisture content, 

exchangeable sodium, sandy texture, pH and electrical conductivity (Table 3.3). Soil 

factors suggested that the influence of soil type on the distribution and plant assemblage 

in the study area.   

 

Besides these soil factors the first axis is closely related to soil seed bank (r = 

0.383***). The seed bank is significantly related with DCA axis-I. The positive 

relationship suggested that seed bank increases with increase DCA score. The species 

Conyza bonariensis, Fumaria indica, Galium aparine, Portulaca oleracea, Ranunculus 
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scleratus, Tribulus terrestris, Trifolium alaxandrianum, Trifolium resupinatum, 

Trigonella cornicultata, Veronica anagallis and Vicia sativa  (Table 3.4) on the left hand 

side of the diagram (3.5) showed high values for seed bank compared to the   weed 

species such as Abutilon indicum, Aerua persica, Alhagi maurorum, Fagonia indica, 

Peganum harmala, Rhazya stricta and Suaeda fruticosa located on the right hand side of 

the  ordination diagram. The left hand side of the diagram was included all the annual 

species, while on the right hand side was perennial. These results suggested that annual 

plants contribute more to the soil seed bank than the perennial ones (Table 3.4). 

 

 The species richness followed the same trends (Table 3.4) suggesting that the 

composition and abundance of seed bank influence the floristic composition of plant 

associations. The results depicted in (Table 3.4) showed higher significance (P> 0.000) 

relation between species abundance (frequency) and Occurrence (incidence). DCA axis-I 

is also closely related to common agricultural practices such as fertilizer use, number of 

ploughing number of weeding and herbicides use (Table 3.3). Among these factors 

proximity (distance from river), organic matter and agronomic practices, exchangeable 

sodium and soil texture had overriding importance in the distribution of species and can 

be ranked in the order of proximity> organic matter> agronomic practices> exchangeable 

sodium> soil texture.  

Table 3.2. Eigenvalues of stand score (sampling sites) and cumulative percentage of  

                 DCA axes 1-4 of wheat weeds diversity 

 

Axes                  Eigenvalues          Percent of total         Cumulative percent 
   

 

  1                         0.479                        17.154                          17.154                  

       2                         0.141                         5.055                           22.209 

       3                         0.121                         4.319                           26.528 

       4                         0.086                         3.085                          29.613 
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Table 3.3. Pearson’s correlation coefficient between DCA first and second axes of   

 stand scores, environmental variables and agronomic factors. The parameters are 

arranged accordingly to their importance (P-values) P>0.001***, P>0.01**, P>0.05* 

NS= not significant 

 Axis1 Axis2 
 

Proximity (km) 
 

0-747*** 0.082NS 

O.M. % 0.568*** 
 

-0.122 NS 
 

Herbicides use  
( 500ml ha-1) 

0.478*** 
 

-0.160NS 
 

Number of Weeding 0.476*** 
 

0.046NS 
 

Ex. Na+ 

(meql-1) 
-0.446*** 
 

0.161NS 
 

Sand   (%) -0.423*** 
 

0.158NS 
 

pH -0.412***

 
-0.033 NS 

 
N (meql-1) 0.410*** 

 
0.049NS 
 

Soil seed Bank (m-2) 0.383*** 
 

0.047NS 
 

Fertilizer Use  
(50kg ha-1) 

0.373*** 
 

-0.105 NS 
 

Silt (%) 
 

0.328*** 0.285NS 

Number of Ploughing 0.308*** 
 

-0.187NS 
 

EC (µs cm-1) -0.295** 
 

0.122 NS 
 

Rain Fall (mm) 0.251** 
 

0.029NS 
 

Clay (%) 
 

0.243** 0.234* 

CO3
-(meq 100g-1) 0.203NS 

 
0.127NS 
 

Cl-(meql-1) 0.160NS 
 

-0.251NS 
 

Ca+++ Mg++  
(meq 100g-1) 

0.147 NS 
 

-0.132 NS 
 

K (meql-1) 0.134 NS 
 

-0.092NS 
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HCO3
-(meq 100g-1) -0.099 NS 

 
-0.185 NS 
 

SAR 0.087NS 
 

0.160 NS 
 

Axis2 0.067 NS 
            

 

P (meql-1) 0.025 NS 
 

-0.031 NS 
 

 

 
3.1.1.4. Species Richness and Diversity 
 

A total of sixty one species belonging to 57 genera and 28 families were recorded 

from 80 wheat fields. Among the monocotyledons families, Poaceae was dominant with 7 

species.  Among the dicotyledons families, Fabaceae (9 species), Chenopodiaceae (6 

species) and Brassicaceae (6 species) were the dominant families.  Asteraceae, 

Malvaceae and Polygonaceae were shared with 3, 3 species respectively   (Figure 3.4). 

Annual herbs contributed 65% of the weed flora followed by perennials (24%). Grasses 

like Cenchrus ciliaris, Desmostachya bipinnata and Panicum turgidum contributed little 

(11%).  Sedges were not conspicuous.  

 

Life form abundance varied markedly among the plant associations delineated by 

the cluster analysis (Table 3.4). Overall, annual weeds were more abundant in canal-fed 

crop fields (association B-E) than in rain-fed upper piedmont fields (belonging to 

association A) which were rich in perennial weeds. Perennial weeds progressively 

decreased from piedmont to interfluves where the annual weeds were most common.  

Dicot weeds were the dominant life form in all crop fields comprised 80.41 – 87.65 % of 

the weed flora. Weed species richness ranges from 10.50-19.24 species per crop field. 

Maximum richness was recorded in crop fields surveyed located in interfluves while 

minimum value was observed in crop fields (samples) of Eastern alluvial plains.  At 

association level, the canal-fed associations (B–E) had greater number of species than 

rain-fed association (A). The family richness followed the same pattern as species 

richness per association. The number of families reached a maximum of 25 in interfluves 

while minimum value of 15 families was found in upper piedmont rain-fed association. 
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Diversity as a measured by Shannon-Wiener index showed the same trend as did the 

species richness. Overall, weed diversity was significantly greater in interfluves than the 

rest of the associations and the difference in mean diversity was significant (Table 3.4). 

 

Table 3.4. Mean values plus Standared deviation and significances are from one –

way ANOVA of different variables measured during the survey of wheat crop fields 

(Significances levels at P>0.001***, P>0.01**, P>0.05*) 

 

 Variables Wheat fields groups/ associations (Mean values±SD) 

I II III IV V P-Value 

No. of crop fields 15 13 21 14 17 - 

No. of species/ 

association  

33 
±1.14 

46 
±0.84 

50 
±0.83 

44 
±0.84 

42 
±0.83 

0.000*** 

Abundance of species 

(Occurrence/fields) 

15.16 
±0.54 

17.14 
±0.53 

16.22 
±0.52 

10.50 
±0.51 

19.24 
±0.55 

0.000*** 

Diversity(mean) 2.48 
±0.36 

2.74 
±0.19 

2.70 
±0.18 

2.32 
±0.41 

2.84 
±0.15 

0.050* 

No. of Families  15 
±0.83 

22 
±0.83 

25 
±0.84 

23 
±0.84 

21 
±0.83 

0.000*** 

Species/ Family 2.28 
±0.14 

2.08 
±0.02 

2.04 
±0.27 

1.89 
±0.08 

2.04 
±0.27 

0.233 

No. of annuals 20.36 
±0.47 

29.38 
±0.44 

36.40 
±0.42 

32.40 
±0.42 

35.47 
±0.37 

0.000*** 

No. of perennials 12.50 
±0.31 

11.52 
±0.29 

10.48 
±0.36 

9.54 
±0.27 

5.54 
±0.27 

0.000*** 

 No. of Dicot species  87.65 
±0.41 

80.41 
±0.37 

79.80 
±0.84 

81.75 
±0.20 

85.60 
±0.37 

0.000*** 

No. of monocot species 12.24 
±0.42 

19.50 
±0.36 

19.80 
±0.83 

18.07 
±0.71 

14.36 
±0.38 

0.000*** 

Seed bank (m-2)/groups 507 
±0.84 

854 
±1.14 

993 
±0.84 

919 
±1.34 

1063 
±1.14 

0.000*** 

Source of irrigation Rain-
fed 

Canal-fed Canal-fed Canal-fed Canal- fed - 
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Figure  3.4. Floristic composition of families in wheat fields (%) found in the study area 
 

3.1.1.5. Species Distribution  

              Table 3.6 gives the loading of four DCA axes, eigenvalues for 61 (Table 3.5) 

weed species found in the wheat fields under investigation. The highest loadings of the 

first DCA axis were Typha elephantana (4.120), Verbena officinalis (4.024), Veronica 

anagalis (4.015) and Xanthium strumarium (4.015), whereas the lowest score were 

Peganum hermala (0.020), Rhazya stricta (0.287), Phlomis spectabilis (0.459), Phlomis 

stewartii (0.509), Suaeda fructicosa (0.519), Fagonia indica (0.625), Alhagi maurorum 

(0.781) and Abutilon indicum (0.918). Figure 3.5 shows the two dimensional plot of the 

DCA ordination for 61 species. On the axis-1 Kochia indica, Peganum hermala, Rhazya 
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stricta and Suaeda fructicosa which are xerophilous perennials, are located at the far 

right, where as hydrophilous or mesophilous species Typha elephantana (4.120), Verbena 

officinalis (4.024), Veronica anagallis (4.015) and Xanthium strumarium are situated on 

the far left of the diagram. Therefore, the first axis represents the aridity gradient from 

more arid rain-fed region to alluvial mesic one moving from right to the left (low to high 

score).  

     

       The highest loading of the second DCA axis were for Rhynchosia minima (1.989), 

Alhagi maurorum (1.984), Xanthium strumarium (1.876), Verbena officinalis (1.860), 

Veronica anagallis (1.842) and Trifolim resupinatum (1.820) located on the upper part of 

the diagram. Where as the lowest loading for Anethum graveolens (0.02), Coronopus 

didymus (0.062), Malcolmia Africana (0.431), Atriplex crassifolia (0.605) and Conyza 

bonariensis (0.614) are distributed on the lower side of the diagram (Figure 3.5).  

 

       The position of the species along DCA axis II is rather complex to explain. We could 

not find any obvious interpretation of second DCA axis 

 

Table 3.5.  Eigenvalues of 61 species and cumulative percentage of DCA axes 1-4 of   

             wheat weeds diversity 

Axes                  Eigenvalues          Percent of total         Cumulative percent 
   

 

  1                         0.396                        15.797                           15.797                 

       2                         0.127                         5.071                            20.868 

       3                         0.109                         4.364                            25.232 

       4                         0.095                         3.789                            29.030 
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Table 3.6. Loading of the four DCA axes of 61 weed species, in wheat fields of Dera 

Ghazi Khan and Multan region. Species are arranged according to score (high-low) 

along the DCA axis-I 

 

S.No 

 

Weed species 

 

Loading of four DCA axes 

Axis 1 Axis 2 Axis 3 Axis 4 

1 Typha elephantina 4.120 0.916 0.941 1.867 

2 Verbena officinalis 4.024 1.860 1.280 1.360 

3 Veronica anagallis 4.015 1.842 2.661 1.431 

4 Xanthium strumarium 4.015 1.876 1.572 1.245 

5 Sisymbrium irio 3.985 1.317 2.092 1.802 

6 Ranunculus scleratus 3.933 1.684 0.862 1.575 

7 Ranunculus muricatus 3.864 1.906 0.491 1.628 

8 Hypecoum pendulum 3.622 1.025 1.922 1.358 

9 Trifolium alaxandrianum 3.611 1.725 1.880 1.472 

10 Polygonum plebejum 3.556 1.142 0.021 2.167 

11 Portulaca oleracea 3.517 0.854 1.473 1.594 

12 Rumex obustifolius 3.506 1.527 1.730 1.725 

13 Trigonella corniculata 3.480 1.698 2.307 1.187 

14 Conyza bonariensis 3.479 0.610 2.029 1.808 

15 Panicum turgidum 3.440 0.821 1.628 2.713 

16 Malcolmia africana 3.390 0.431 1.626 1.368 

17 Vicia sativa 3.309 0.874 1.870 1.820 

18 Rumex dentatus 3.285 1.681 1.231 1.451 

19 Galium aparine 3.257 1.143 1.505 0.920 

20 Tribulus terrestris 3.187 1.268 1.965 1.605 

21 Echinochloa crus-galli 3.181 0.732 1.179 1.558 

22 Fumaria indica 3.172 0.908 1.224 1.519 

23 Euphorbia helioscopia 3.132 1.033 1.753 1.576 
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24 Trifolium resupinatum 3.130 1.820 1.156 0.062 

25 Digera muricata 3.096 0.801 2.105 1.507 

26 Malvastrum coromandelianum 3.066 0.158 1.957 1.606 

27 Melilotus albus 3.063 0.914 2.074 1.054 

28 Oxalis corniculata 3.036 0.550 2.062 1.627 

29 Moricandia sinacia 3.003 0.708 1.535 0.627 

30 Melilotus indicus 2.965 0.998 1.712 0.955 

31 Lathyrus aphaca 2.931 1.136 1.650 1.340 

32 Phalaris minor 2.913 1.097 1.457 1.579 

33 Rhynchosia minima 2.781 1.989 0.491 1.628 

34 Medicago denticulata 2.749 1.626 1.683 1.660 

35 Malva neglecta 2.732 1.578 1.612 1.462 

36 Anethum graveolens 2.522 0.020 1.273 1.291 

37 Coronopus didymus 2.386 0.062 1.473 0.969 

38 Chenopodium murale 2.298 1.442 1.553 1.642 

39 Anagallis arvensis 2.262 1.224 1.721 0.658 

40 Atriplex crassifolia 1.921 0.605 1.692 1.342 

41 Cressa cretica 1.873 1.698 1.645 1.230 

42 Carthamus oxycantha 1.801 0.953 1.527 1.234 

43 Cenchrus ciliaris 1.769 0.774 1.645 1.230 

44 Salsola baryosma 1.712 1.490 1.313 2.304 

45 Avena fatua 1.707 0.760 1.607 1.198 

46 Desmostachya bipinnata 1.706 1.613 2.073 0.751 

47 Lolium temulentum 1.706 1.613 1.313 0.956 

48 Capsella bursa-pastoris 1.679 1.049 2.029 1.808 

49 Asphodelus tenuifolius 1.615 1.442 1.666 1.405 

50 Chenopodium album 1.138 1.372 1.652 1.865 

51 Abutilon indicum 0.918 1.437 1.271 0.950 

52 Stellaria media 0.918 1.437 1.992 1.298 

53 Alhagi maurorum 0.781 1.984 1.253 0.862 
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54 Fagonia indica 0.625 1.614 1.713 1.876 

55 Aerua persica 0.544 0.586 1.762 1.503 

56 Kochia indica 0.534 1.764 1.648 2.215 

57 Suaeda fruticosa 0.519 1.658 1.355 1.511 

58 Phlomis stewartii 0.509 1.712 1.481 1.739 

59 Phlomis spectabilis 0.459 1.582 1.818 1.769 

60 Rhazya stricta 0.287 1.754 1.366 2.329 

61 Peganum hermala 0.020 1.389 1.474 1.838 
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Figure 3.5.  The DCA (Axis-1 and Axis- 2) plot of the 61 species of weeds in wheat  

                fields of study area 

 

 

                             Moisture gradient 
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3.1.1.6. Soil Conditions 

 

The mean values of physical and chemical data for the five groups derived from 

the multivariate analysis are shown in Table 3.7. These groups exhibited significant 

differences for most of the soil parameters. Soil texture, pH, exchangeable sodium, 

organic matter, electrical conductivity and available nitrogen showed highly significant 

difference among these groups. There was a general increase in soil pH and sand content 

in the sequence Interfluves fields in between the Chenab and Indus River to piedmont 

region.  The soils of Aerua persica, Fagonia indica, Kochia indica, Peganum hermala 

and Rhazya stricta dominated sites (piedmont communities, group I and II) sites had 

significantly higher values of sand (sandy) and pH than the other communities (groups). 

Among the alluvial complex communities (group III and IV) the soils of Galium aparine 

Lathyrus aphaca and Medicago denticulata dominated sites (Western alluvial fields, 

group III) had significantly lower clay content than Typha elephantana, sites (Interfluves 

fields in between the Indus and Chenab river, group V). When data for total soluble salts 

and carbonates are considered, it can be seen that the soils of group five had significantly 

higher Na+ content than the other groups). The soils of Alhagi maurorum, Abutilon 

indicum and Desmostachya bipinnata (Eastern alluvial plains, group IV) had significantly 

higher available nitrogen and cations Potassium and Phosphorus than rest of the groups. 

These differences in the substrate suggested that the plant groups delineated by 

classification and confirmed by ordination (DCA) are not arbitrary assemblage but are 

rather dictated by the substrate. 

 

3.1.1.7. Agronomic practices in wheat  and cotton crop fields 

 The changes of composition of weed flora in an area were also affected by 

agronomic practices. Usually during the survey it was acquired from the farmers that 

agronomic practices such as fertilizer use, application of herbicides, and numbers of 

ploughing and weeding practices were more adopted in summer sowing crops (cotton) 

than winter sowing crops (wheat) tables (3.7 and 3.9). The application of agronomic 
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practices in upper piedmont valley (rain-fed areas) was less than that of alluvial plains of 

canal-fed areas as well as Interfluves. In reference to crop the application of agronomic 

practices was more common in cotton fields than wheat crop fields to obtain the good 

quality and quantity of fiber crop than grain crop. Thus due to more application of 

agronomic practices in summer sowing crop (cotton) the composition of weed flora in the 

study area was affected than that of winter sowing crop (Wheat). The annual weeds were 

more frequent in wheat crop fields than summer sowing crop (cotton), where perennial 

life forms was exhibited. The presence of more perennial species than annual in cotton 

crop was represented the more application of herbicides as well as other agronomic 

practices.   

 

Table 3.7. Mean values and standard deviation (SD) of environmental variables for 

the five groups derived from cluster analysis. Factors are arranged according to 

their importance (high F-value) P>0.001***, P>0.01**, P> 0.05* NS= Not significant 

 

 Environmental 

Variables 

 Plant Groups 

Mean 

±S.D 

I II III IV V F-Value 

Sand (%) Mean 

±S.D 

57.13 

±4.57 

52.23 

±3.42 

49.62 

±2.56 

38.26 

3.51± 

36.08 

±0.90 

621.92*** 

Silt (%) Mean 

±S.D 

10.40 
±4.26 

12.53 
±6.27 

41.05 
±2.84 

60.23 
±1.95 

63.42 
±10.11 

432.56*** 

Clay (%) Mean 

±S.D 

28.58 
±1.73 

32.21 
±3.52 

36.48 
±3.33 

40.69 
±5.81 

42.80 
±5.03 

343.18*** 

 pH   Mean 

±S.D 

8.44 

± 0.62 

8.21 

± 0.32 

7.98 

± 0.36 

7.69 

± 0.41 

7.05 

± 0.42 

19.48*** 

Ex.-Sodium(Na+) 

(meql-1) 

Mean 

S.D. 

7.64 

± 2.62 

7.52 

± 3.06 

6.67 

± 2.57 

5.04 

± 2.00 

1.70 

± 0.89 

18.36*** 

Organic Matter 

(O.M.) % 

Mean 

S.D. 

0.55 

± 0.18 

0.60 

± 0.22 

0.74 

± 0.14 

0.91 

± 0.19 

0.93 

± 0.11 

15.60*** 
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 EC (µs cm-1)  Mean 

S.D. 

2.26 

± 0.23 

1.88 

± 0.95 

1.18 

± 1.00 

1.12 

± 0.39 

0.50 

± 1.04 

8.89*** 

Nitrogen (N) 

(meql-1)  

Mean 

S.D. 

0.54 

± 0.22 

0.60 

± 0.18 

0.75 

± 0.23 

0.80 

± 0.22 

0.92 

± 0.18 

8.80*** 

Carbonates 

(CO3
--) meq 100g-1) 

Mean 

SD 

0.36 

± 0.49 

0.34 

± 0.06 

0.38 

± 0.64 

0.28 

± 0.32 

0.20 
± 0.01 

2.88NS 

Ca++ +Mg++  

(meq 100g-1) 

Mean 

SD 

15.08 

± 1.55 

13.99 

± 2.42 

12.27 

± 5.24 

10.97 
± 5.68 

8.67 

± 3.60 

2.37NS 

SAR  Mean 

SD 

1.99 

±1.64  

2.00 

±1.10 

2.41 
± 1.49 

3.55 

± 1.35 

3.69 

± 0.48 

2.08NS 

Bicarbonates 

(HCO3
-) meq 100g-1) 

Mean 

SD 

12.23 

± 2.07 

11.90 

± 2.42 

10.12 

± 4.78 

9.60 

± 4.68 

12.34 
± 2.21 

1.96NS 

 Phosphorus (P) 

(meql-1) 

Mean 

S.D. 

5.80 

± 4.22 

5.30 

± 4.60 

5.14 

± 2.70 

7.36 

± 1.53 

6.25 

± 2.09 

1.48 NS 

Chloride (Cl-) 

(meql-1) 

Mean 

SD 

7.87 

± 1.90 

7.19 

± 2.59 

7.13 

± 3.05 

6.17 

± 2.58 

6.91 
± 2.68 

0.91NS 

Potassium (K+) 

(meql-1) 

Mean 

S.D. 

254.1 

± 123.4 

241.9 

± 178.7 

256.3 

± 87.3 

263.2 

± 62.7 

263.7 

± 39.5 

0.71 NS 

Agronomic practices (how many times agronomic practices apply in wheat fields) 

Fertilizer use 50 kg /hectare 1 1 2 3 3 - 

Herbicides use 500ml /hectare 1 1 1 2 2 - 

Number of ploughing  1 1 1 2 3 - 

Number of weeding  1 1 1 2 2 - 
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3.2. Survey of Cotton Fields  
 

3.2.1. Spatial Distribution of Weed Vegetation 

3.2.1.1. Classification 

Species presence/absence data from 80 cotton fields were used for multivariate 

cluster analysis. Four groups of distinctly different habitats emerged at second level of 

hierarchical division (Figures 3.6 and 3.7). 

Group I:  Lower Piedmont fields (association A) 

Group II: Western alluvial fields (association B) 

Group III: Eastern alluvial fields (association C)  

Group IV: Interfluves (strip of land between two the rivers) (association D) 

 

 

Figure 3.6. The hierarchy of classification of 80 sampling (crop fields) obtained from 

the study area. The numbers of samples (Cotton crop fields) association are given in 

boxes 
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Figure 3.7. Dendrogram of Normal Cluster Analysis of cotton fields weed data set 
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The composition and relative abundance of each group is given in table (3.8). 

Description of each group was presented now. The weed vegetation types are named after 

dominant species which are quite evident in moist groups. If several co-dominant species 

occur, the one most restricted to vegetation type is chosen. 

 

3.2.1.1.1. Association A:  Withania coagulens- Argemone mexicana association 

This association was included 23 sampling sites. Sites: 1-15, 17, 20, 22, 26, 27, 

31, 34 and 36.  These sites were almost all sampled from lowland piedmont tract recently 

developed for cropping. These sites showed low score along the DCA axis I (Figure 3.8). 

Here Withania coagulens and Argemone mexicana showed the maximum frequency 

followed by Alternanthera sessilis, Alternanthera pungens, Achyranthes aspera and 

Carthamus oxycantha (Table 3.8).  This association/group was characterized by having 

comparatively low species richness, low diversity and high proportion of perennials. The 

species like Achyranthes aspera, Alternanthera pungens and Alternanthera sessilis were 

found in all the habitats but their frequency gradually decreased from piedmont to 

interfluves. Similarly Physalis pubescens, Gnephalium luteo-album, Diplachne fusca and 

Cucumis trigonus species showed the highest frequency in interfluves crop fields that 

decreased as one move from interfluves to piedmont. This pattern of species distribution 

suggests habitat preference of the weed species.  

3.2.1.1.2. Association B: Convolvulus arvensis-Eclipta prostrata association 

 

 Association B was consisted of 18 sampling sites. Sites: 16, 18, 24, 25, 28, 29, 

30, 32, 33, 35, 37, 38, 40, 41, 43, 45, 47 and 48.  All these sites were located in the 

middle of DCA plane showing the intermittent score (Figure 3.8). The dominant weed 

species of this association were Convolvulus arvensis, Eclipta prostrata, Euphorbia 

prostrata, Cyperus rotundus and Cynodon dactylon. Cyperus rotundus was the common 

species of wet land all over the area. 
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3.2.1.1.3. Association C:  Sorgham halepense-Euphorbia prostrata association 

 

Association C was consisted of 17 sampling sites. Sites: 19, 21, 23, 39, 42, 44, 46, 

48, 49, 50, 51, 52, 53, 54, 55, 60 and 64. All these sites were scattered in alluvial plains 

created by the deposition sediments by Chenab Rivers in prehistoric period. Weed 

species such as Cynodon dactylon, Euphorbia prostrata, Sorgham halepense, Boerhaavia 

coccinea and Phyllanthus niruri showed the maximum frequency in this habitat. 

 

3.2.1.1.4. Association D: Cyperus rotundus-Trianthema portulacastrum association 

This association consisted of 22 sampling sites. Sites: 56, 57, 59, 61, 62, 63, 65-

80. These sites showed the highest score along the DCA axis-1 (Figure 3.8).  

Mesophillous grasses and herbs such as Cynodon dactylon, Cyperus rotundus, Physalis 

pubescens and the notorious Trianthema portulacastrum were the most frequent species 

in this association. This species are considered difficult to eradicate manually or by 

herbicide use.  

3.2.1.2. Ordination 

 

The first and second axes accounted for 19.6 and 5.3 respectively of the total 

variability in species composition, where as third and fourth axes, accounted for only 3.9 

and 3.4 respectively (Table 3.10). This shows that the first two axes taken together can be 

regarded as reasonably good characterization of species spatial distribution. 

 

          The same four clear groups were evident, when the four clusters produced by the 

multivariate analysis were plotted on the first two axes as scattered diagram (Figure 3.8). 

The results depicted in figure 3.8 reveal the gradual change in community composition 

with partially overlapping fashion along the spatial gradient from upland piedmont fields 

to the fields’ spreaded near river bank with gradually increases soil moisture. This pattern 

of distribution suggested considerable differences in habitat with piedmont dry plains and 
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wet interfluves being the most distinct habitats. The overlapping group although share of 

several species but still sufficiently differ in species composition and thus soil conditions. 

These plant association/groups are not arbitrary assemblage but seemed to be rather 

dictated by the substrate and hydrological features. 

 

The physical and chemical soil data for the four groups are shown in table 3.9. 

Most of the environmental variables including in the present study showed significant 

difference among these groups. Components of soil texture (sand, silt and clay), 

exchangeable sodium, organic matter, conductivity and pH appeared to be the most 

important parameters in determining the differences in substrate of the plant groups and  

showed higher F-values than calcium plus magnesium, bicarbonates, available nitrogen 

and carbonates. Soil potassium, phosphorus and chloride content did not differ between 

four groups. 

 

 The relationship between environmental variables and vegetation composition 

may be assessed by examining their correlation with DCA axes of the vegetation 

ordination. Table 3.11 examines the correlation between individual environmental 

variables and site score along the DCA axes 1 and 2. The results suggested that the 

composition of weed flora is determined by large number of soil variables. However their 

relative importance is difficult to elucidate. In the present study, axis-I in this analysis 

represented a moisture gradient (based on the distance from the rivers) there was a clear 

gradient, the samples from  dry coarser soils with Withania coagulens, Aregemone 

mexicana, Alternanthera sp, Carthamus oxycantha and Achyranthes asper are located at 

right hand side (low score), while the samples from at the left hand side of the ordination 

diagram (high score) to moisture rich clay soils with Trianthema portulacastrum, 

Physalis pubescens, Cyperus rotundus and Cynodon dactylon (Figure 3.9). Beside the 

soil texture, organic matter showed the strongest relationship with DCA axis 1, followed 

by measures of soil nitrogen and electrical conductivity. This implies that land form and 

its soil type were the major determinant of plant distribution within the data set. 

However, the importance of anthropogenic (agronomic practices) factors in shaping the 
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plant communities cannot be ignored. The uses of fertilizers, herbicides, showed a 

significant relationship with DCA axis I (Tables 3.11 and 3.9).  

 

Table 3.13 gives the loading of two DCA axes, eigenvalues for 49 weed species 

found in the cotton fields under investigation at two first two axes was 22.29 and 5.5 

respectively (Table 3.12). The highest loadings of the first DCA axis were Hyocyamus 

niger (4.407), Phyllanthus maderaspatensis (3.975), Spergula arvensis (3.782) and 

Withania somnifera (3.777) and Pulicaria crispa (3.675), whereas the lowest score were 

Ipomoea hederacea (0.020), Withania coagulans (0.023) Heliotropium strigosum 

(0.675), Achyranthes aspera (0.795), Leptadenia pyrotechnica (0.795) and Alternanthera 

pungens (0.829). 

 

 

Figure 3.9 shows the two dimensional plot of the DCA ordination for 49 species. 

On the axis- desert perennials like Heliotropium strigosum, Achyranthes aspera, 

Alternanthera pungens, Withania coagulans are located at the far right, where as 

mesophilous species such as Hyocyamus niger (4.407), Phyllanthus maderaspatensis 

(3.975), Spergula arvensis (3.782), Euphorbia prostrata (2.436) are situated on the far 

left of the diagram (Figure 3.9). Low scoring species belongs to piedmont fields which 

are located far away from the river, while the high scoring species belongs to interfluves 

which are located nearest to the river. Therefore first DCA axis   may be interpreted as 

soil moisture gradient.  
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Figure 3.8. The DCA (Axis 1& Axis 2) plot of the 80 samples (sites) in cotton fields. 

The circle indicates the boundaries of four groups segregated through Normal 

Culster Analysis 

                                 Moisture gradient 
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Table 3.8. Relative Frequency of Species groups (I-IV) identified in cotton fields by 
Normal  Cluster Analysis. Species are arranged according to score (high-low) along 
the  DCA axis-I    

S.No.  Species Plant Groups 

I II III IV 

1 Hyocyamus niger - - - 0.09 

2 Phyllanthus niruri - 0.18 0.81 0.18 

3 Spergula arvensis 0.09 0.18 0.72 0.54 

4 Withania somnifera - - 0.45 0.18 

5 Pulicaria crispa - 0.08 0.24 0.24 

6 Solanum nigrum - 0.36 0.72 1.08 

7 Sporobolus arabicus - 0.23 0.78 0.56 

8 Oxalis acetosella - 0.39 0.31 - 

9 Trianthema portulacastrum - 0.27 1.08 1.35 

10 Spergularia rubra - 0.18 0.45 0.63 

11 Solanum surrattense 0.18 0.27 0.54 0.45 

12 Sorgham halepense 0.09 0.45 1.80 1.08 

13 Physalis pubescens 0.09 0.18 0.27 1.26 

14 Phyla nodiflora - 0.27 0.36 0.90 

15 Phyllanthus fraternus - 0.27 0.27 0.81 

16 Launaea procumbens 0.09 0.72 0.36 0.90 

17 Sonchus asper - - 0.39 0.47 

18 Gnaphalium luteo-album 0.09 0.45 0.54 0.90 

19 Euphorbia prostrata 0.36 1.06 1.44 1.08 

20 Eleusine verticillata 0.90 0.27 0.81 1.08 

21 Cucumis trigonus 0.63 0.72 0.72 0.81 

22 Cynodon dactylon 0.81 1.08 1.26 1.12 

23 Eclipta prostrata 0.45 1.10 0.99 0.54 

24 Diplachne fusca 0.09 0.27 0.36 0.38 

25 Dactyloctenium scindicum 0.45 0.18 0.54 0.45 
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26 Croton sparsiflorus 0.18 0.27 0.54 0.18 

27 Convolvulus arvensis 0.45 1.17 1.06 0.72 

28 Cyperus rotundus 0.99 1.02 0.72 1.38 

29 Ipomoea eriocarpa 0.18 0.09 0.18 - 

30 Chrozophora tinctoria 0.27 0.54 0.27 0.09 

31 Calotropis procera 0.90 0.81 0.45 0.54 

32 Citrullus lanatus 0.08 0.28 0.18 - 

33 Amaranthus viridis 0.63 0.72 0.50 0.08 

34 Brachiaria ramosa 0.09 0.54 1.08 0.54 

35 Boerhaavia coccinea 0.45 0.63 1.26 0.54 

36 Argemone mexicana 1.26 0.45 0.27 0.36 

37 Citrullus colocynthis 0.90 0.45 0.27 - 

38 Carthamus oxycantha 1.17 0.54 0.27 0.45 

39 Zygophylum atriplicoides 0.36 0.27 - - 

40 Alternanthera sessilis 1.20 0.72 0.18 0.09 

41 Datura stramonium 0.36 0.18 - - 

42 Datura metel 0.90 0.27 0.09 - 

43 Alternanthera pungens 1.17 0.36 0.27 0.09 

44 Leptadenia pyrotechnica 0.78 0.16 - - 

45 Sophora mollis 0.55 0.08 0.08 - 

46 Achyranthes aspera 1.08 0.63 0.09 0.09 

47 Heliotropium strigosum 0.72 0.18 0.09 - 

48 Withania coagulans 1.44  - - 

49 Ipomoea hederacea 0.09 - - - 
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Table  3.9. Mean values and standard deviation (SD) of environmental variables for 

the four groups derived from cluster analysis. Factors arranged according to their 

importance (high F-value) 

                     

 

Environmental 

Variables 

                            Plant Groups 

                   I II III IV F-Value 

Silt (%) Mean 

SD 

28.43 

±5.74 

32.28 

±3.05 

38.28 

±7.23 

46.77 

±3.60 

352.83*** 
 

Sand (%) Mean 

SD 

52.83 

±3.27 

49.22 

±3.77 

40.88 

±6.87 

38.27 

±7.81 

272.01*** 
 

Clay (%) Mean 

SD 

14.77 

±2.39 

32.12 

±4.15 

36.72 

±6.95 

41.78 

±5.56 

121.19*** 
 

Ex.-Sodium(Na+) 

(meql-1) 

Mean 

S.D. 

8.23 

± 2.75 

5.17 

± 3.08 

2.77 

± 1.75 

2.64 

± 1.84 

25.64*** 

Organic Matter 

(O.M.) % 

Mean 

S.D. 

0.54 

± 0.22 

0.67 

± 0.14 

0.79 

± 0.17 

0.93 

± 0.11 

21.58*** 

 EC (µs cm-1) Mean 

S.D. 

2.28 

± 0.66 

1.23 

± 0.80 

1.04 

± 0.90 

0.88 

± 1.02 

11.50*** 

 pH.   Mean 

S.D. 

8.29 

± 0.29 

8.06 

± 0.28 

8.01 

± 0.35 

7.69 

± 0.45 

10.70*** 

Ca++ +Mg++ 

(meq 100g-1) 

Mean 

SD 

9.91 

± 4.57 

10.58 

± 5.85 

13.75 

± 3.95 

13.90 

± 2.80 

4.61** 

Bicarbonates 

(HCO3
-) (meq 100g-1) 

Mean 

SD 

8.83 

± 5.23 

10.07 

± 3.62 

12.06 

± 3.25 

12.35 

± 2.14 

4.17** 

Nitrogen (N) 

(meql-1) 

Mean 

S.D. 

0.15 

± 0.01 

0.22 

± 0.03 

0.35 

± 0.06 

0.39 

± 0.05 

3.64** 

Carbonates 

(CO3
-) (meq 100g-1) 

Mean 

SD 

0.50 

± 0.41 

0.47 

± 0.46 

0.48 

± 0.56 

0.14 

± 0.40 

3.07* 
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SAR Mean 

SD 

3.31 

± 1.50 

2.69 

± 1.31 

2.38 

± 0.94 

2.04 

± 1.50 

0.98 NS 

Potassium (K+) 

(meql-1) 

Mean 

S.D. 

279.3 

± 123.4 

273.8 

± 155.3 

231.5 

± 60.8 

271.2 

± 42.7 

0.78NS 

 Phosphorus (P) 

(meql-1) 

Mean 

S.D. 

5.47 

± 3.97 

5.44 

± 3.95 

6.58 

± 2.39 

6.50 

± 1.84 

0.76 NS 

Chloride (Cl-) 

(meql-1) 

Mean 

SD 

7.63 

± 2.36 

6.99 

± 2.70 

6.63 

± 3.06 

6.71 

± 2.52 

0.64 NS 

Agronomic practices (how many times agronomic practices apply in cotton fields) 

Fertilizer use 50 kg /hectare 2 2 2 3 - 

Herbicide use 500ml / hectare 2 2 3 3 - 

Number of ploughing  2 2 2 3 - 

Number of weeding  2 3 3 3 - 

 

 

Table  3.10.  Eigenvalues of stand score (sampling sites) and cumulative percentage 

of DCA axes 1-4 of cotton weeds diversity 

 

Axis                  Eigenvalues          Percent of total          Cumulative percent 
   

 

  1                         0.472                        19.636                       19.636                   

       2                         0.127                         5.293                        24.930 

       3                         0.094                         3.931                        28.860 

       4                         0.082                         3.424                        32.284 
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Table  3.11.  Pearson correlation coefficient between DCA first and second axes of 

stand scores, environmental variables and agronomic factors. The parameters 

arrange accordingly to their importance (P-values) P>0.001***, P> 0.01**, P> 0.05* 

NS=not significant 

Variables Axis1 Axis2 
 

Sand (%) -0.657*** 0.199* 
 

Clay (%) 0.593*** 
 

0.069NS 

Proximity (km) 
 

-0.560*** -0.017NS 

O.M. % 0.523*** 
 

0.080 NS 
 

Ex. Na+ 

(meql-1) 
-0.421*** 
 

0.089 NS 
 

N (meql-1) 0.392** 
 

0.204 NS 
 

pH -0.371** 
 

0.025 NS 
 

Silt (%) 0.353*** 0.107NS 
 

Soil seed Bank (m-2) 
 

0.350*** 
 

0.044NS 
 

Herbicides use  
( 500ml ha-1) 

0.345*** 
 

0.155NS 
  

EC (µs cm-1) -0.328** 
 

-0.012 NS 
 

Number of Weeding 0.307*** 0.010NS 
 

Fertilizer use (50kgm/ hectare) 
 

0.278*** 0.189 NS 
 

Cl-(meql-1) 0.251 NS 
 

-0.041 NS 
 

Rain Fall (mm) 0.245** 
 

0.181NS 
 

Number of Ploughing 0.243*** 
 

-0.239*** 

HCO3
-(meq 100g-1) 0.228 ** 

 
-0.028 NS 
 

Ca+++Mg++ 

(meq 100g-1) 
0.225 ** 
 

-0.020 NS 
 

CO3
-(meq 100g-1) 0.121 NS 

 
-0.013 NS 
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K (meql-1) -0.200 NS 
 

-0.119 NS 
 

P (meql-1) 0.057 NS 
 

-0.006 NS 
 

Axis2 -0.032NS 
 

 

SAR 0.013 NS 
 

0.112 NS 
 

 
 

 
Table  3.12.  Eigenvalues of 49 species and cumulative percentage of DCA axes 1-4 

of cotton weed diversity 

 

Axis                  Eigenvalues          Percent of total          Cumulative percent 
   

 

  1                         0.450                        22.289                        22.287                   

       2                         0.112                         5.538                         27.825 

       3                         0.086                         4.277                         32.102 

       4                         0.076                         3.761                         35.863 

 

 

Table 3.13. Loading of the four DCA axes of 49 weed species, in cotton fields of Dera 

Ghazi Khan and Multan region. Species are arranged according to score (high-low) 

along the DCA axis-I 

 

S.No. Weed  species Loading of four DCA axes 
 

Axis 1  Axis 2 Axis 3 Axis 4 

1 Hyocyamus niger 4.407 1.916 0.842 0.002 

2 Phyllanthus ninuri 3.975 0.954 1.939 1.263 

3 Spergula arvensis 3.782 0.788 1.339 1.126 

4 Withania somnifera 3.777 0.020 2.073 0.886 

5 Pulicaria crispa 3.675 1.423 0.381 1.917 
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6 Solanum nigrum 3.623 0.803 1.639 0.950 

7 Sporobolus arabicus 3.596 1.468 1.339 1.126 

8 Oxalis acetosella 3.363 1.262 1.957 1.606 

9 Trianthema portulacastrum 3.264 1.211 1.854 1.059 

10 Spergularia rubra 3.262 2.645 1.463 1.039 

11 Solanum surrattense 3.076 1.742 0.857 1.705 

12 Sorgham halepense 3.007 1.538 1.523 0.903 

13 Physalis pubescens 2.922 1.734 0.732 0.978 

14 Phyla nodiflora 2.919 0.929 1.054 0.982 

15 Phyllanthus fraternus 2.917 2.447 1.568 0.958 

16 Launaea procumbens 2.856 1.980 1.121 0.916 

17 Sonchus asper 2.842 0.645 1.339 1.126 

18 Gnaphalium luteo-album 2.617 0.796 1.981 1.060 

19 Euphorbia prostrata 2.436 1.359 1.374 1.123 

20 Eleusine verticillata 2.341 1.728 1.742 0.928 

21 Cucumis trigonus 2.281 1.274 1.695 1.529 

22 Cynodon dactylon 2.256 1.450 1.324 1.024 

23 Eclipta prostrata 2.220 1.624 1.035 0.995 

24 Diplachne fusca 2.043 0.623 1.500 1.190 

25 Dactyloctenium scindicum 2.035 2.356 1.773 0.864 

26 Croton sparsiflorus 1.774 1.765 1.164 0.619 

27 Convolvulus arvensis 1.761 1.543 1.761 1.543 

28 Cyperus rotundus 1.756 1.327 1.258 1.109 

29 Ipomoea eriocarpa 1.648 2.644 3.346 0.991 

30 Chrozophora tinctoria 1.554 1.165 0.002 1.361 

31 Calotropis procera 1.449 1.623 1.691 1.326 

32 Citrullus lanatus 1.373 1.556 1.540 0.955 

33 Amaranthus viridis 1.252 0.981 0.806 0.965 

34 Brachiaria ramosa 1.180 1.073 0.872 0.991 

35 Boerhaavia coccinea 1.156 1.264 1.304 0.813 
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36 Argemone mexicana 1.155 1.663 1.902 0.883 

37 Citrullus colocynthis 1.140 1.897 1.938 1.827 

38 Carthamus oxycantha 1.053 1.575 1.295 1.153 

39 Zygophylum atriplicoides 1.048 2.919 1.173 0.793 

40 Alternanthera sessilis 1.026 1.359 1.228 1.083 

41 Datura stramonium 0.975 1.707 2.035 2.356 

42 Datura metel 0.969 1.601 0.969 1.601 

43 Alternanthera pungens 0.829 1.475 1.363 1.169 

44 Leptadenia pyrotechnica 0.795 1.385 1.121 0.916 

45 Sophora mollis 0.726 0.845 1.992 1.298 

46 Achyranthes aspera 0.705 0.706 1.693 0.852 

47 Heliotropium strigosum 0.675 2.023 1.676 1.362 

48 Withania coagulans 0.023 2.190 1.174 1.013 

49 Ipomoea hederacea 0.020 2.686 1.915 1.821 
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Figure  3.9. The DCA (Axis 1& Axis 2) plot of the 49 species in cotton crop fields 

 

 

                                 Moisture gradient 
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3.2.1.3. Species Richness and Diversity  

 

A total of forty nine species belonging to 41 genera and 18 families were recorded 

from 80 cotton fields. Among the monocotyledonous families, Poaceae was dominant 

with 7 species.  Among the dicotyledonous families, Solanaceae (7 species), Asteraceae 

(6 species), Euphorbiaceae (5 species), Amaranthaceae (4 species) and Convolvulaceae 

(3 species) were the dominant families (Figure 3.10).  

 
  

 Abundance (Occurrence) of weed species varied noticeably among the four plant 

groups/associations delineated by the cluster analysis (Figure 3.7). On the whole annual 

weed were more conspicuous in canal-fed crop fields of alluvial plains ( association B-D) 

than in newly established canal-fed lower piedmont  crop fields (association A), which 

were rich in perennial weeds. Perennial weeds gradually decreased from lower piedmont 

to interfluves, where the annual weeds were more common. Dicot weeds were the 

recurrent life form in all crop fields contained about 78-81.36 % of the weed flora. Weed 

species richness ranges from 13.03-15.27 species per crop field. Maximum richness was 

recorded in crop fields surveyed located in interfluves while minimum value was 

observed in crop fields (samples) of lower piedmont plains.  At association level, the 

canal–fed associations (B–D) tend to increase number of species than lower piedmont 

association (A). The family richness followed the same pattern as species richness per 

association. The number of families reached a maximum of 18 in interfluves while 

minimum value of 15 families was found in lower piedmont plains association. Diversity 

as a measured by Shannon-Wiener index showed the same trend as did the species 

richness. Overall, weed diversity was significantly greater in interfluves than the rest of 

the associations but the difference in mean diversity was not statistically significant 

(Table 3.14). 
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Table 3.14. Mean values plus Standared deviation and significances are from one –

wayANOVA of different variables measured during the survey of cotton crop fields 

(significances level at P>0.001***, P>0.01**, P>0.05*) 

 

 Variables Cotton fields groups/ associations (Mean values±SD) 

I II III IV P-Value 

No. of crop fields 23 18 17 22 - 

No. of species/fields 37 
±0.83 

44 
±0.84 

43 
±0.71 

37 
±0.84 

0.000*** 

Abundance (occurrence) of  

species/ fields 

13.03 
±0.71 

14.20 
±0.46 

13.84 
±0.20 

15.27 
±0.41 

0.000*** 

Diversity (Mean) 2.46 
±0.31 

2.58 
±0.29 

2.54 
±0.31 

2.70 
±0.18 

0.601 

No. of Families 15 
±0.83 

17 
±0.84 

18 
±0.83 

18 
±0.84 

0.000*** 

Species/ Family 2.49 
±0.35 

2.55 
±0.29 

2.24 
±0.22 

2.04 
±0.04 

0.021** 

Number of annuals 14.02 
±0.71 

16.84 
±0.49 

17.32 
±0.34 

17.36 
±0.41 

0.000*** 

Number of perennials 23.48 
±0.50 

26.68 
±0.64 

24.68 
±0.64 

20.28 
±0.94 

0.000*** 

Number of dicot species  81.02 
±0.71 

81.36 
±0.86 

81.35 
±0.82 

78.34 
±0.41 

0.000*** 

Number of monocot species  18.56 
±0.52 

17.87 
±0.50 

18.22 
±0.76 

21.43 
±0.43 

0.000*** 

Soil Seed bank(m-2)/ groups 255 
±1.14 

274 
±1.12 

290 
±1.52 

316 
±1.14 

0.000*** 

Source of irrigation Canal-fed Canal-fed Canal-fed Canal-fed 
 

- 
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Figure  3.10.   Floristic composition of families in cotton fields (%) found in the 

study area 
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3.3. Life Histroy Traits  
 
 3.3.1. Soil Seed Bank Density (m-2) 
 
 
 A total of 5471 seedlings belonging to 73 weed species from winter sowing 

(wheat) and summer sowing (cotton) crops, representing 60 genera and 29 families were 

recorded in the seed bank soil samples. Of these, forbs comprised the largest group, with 

just over the 69.86 percent of the total weed taxa. Woody plants were the next most 

abundant group among the emerged seedlings making up approximately 19.18 percent of 

the total species, while grasses comprised only 10.96 percent of the total richness of 

emerged seedlings (Table 3.17). The average seed density for all study sites was 608 

seeds per m2. Total seed bank densities were the largest in fields belong to interfluves 

(1063 seeds /m2) followed by Eastern and Western alluvial plains (919 seeds/m2 and 993 

seeds/m2 respectivelly). The smallest seed bank was observed in upper piedmont (507 

seeds /m2).  The seed bank densities in lower piedmont arabal fields showed the 

intermediate value (854 seeds /m2) (Tables 3.15 and 3.16). In general seed bank densities 

showed steady increases with the increase in moisture regime i.e from piedmont to 

interfluves. The similar trends of seed bank densities were found in both winter (wheat) 

and summer (cotton) crop fields (Tables 3.15 and 3.16).  However, there were clear 

differences in seed bank densities with soil depths. The seed densities were many folds 

higher in upper soil section than the lower one. This trend is true for all the assemblage 

groups identified in the present investigation (Tables 3.15 and 3.16). 

.  

The most abundant species in the seed bank were Lathyrus aphaca (572 seeds per 

m2), Medicago denticulata (328 seeds per m2), Vicia sativa (306 seeds per m2), Fumaria 

indica (280 seed per m2), Melilotus albus (258 seeds per m2) and Portulaca oleracea 

(180 seeds per m2) was the most abundant species in the seed bank (Table 3.15). These 

annual weed species made up to 35.17 percent of seeds recorded in the soil seed bank 

samples. The lowest seed densities were observed for perennial weed species: Abutilon 

indicum (72 seeds per m2), Alhagi maurorum (72 seeds per m2), Aerua persica (51 seeds 

per m2) and Achyranthes aspera (26 seeds per m2).  Only eight species of grasses such as 
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Avena fatua, Bracharia ramosa, Cenchrus ciliaris, Cynodon dactylon, Eleusine 

verticillata, Lolium temulentum, Phlaris minor and Sorgham halepense were founded in 

seed bank soil samples. Of these, Avena fatua was dominant with 101 seeds per m2 

followed by Phalaris minor (86 seeds per m2), Cenchrus ciliaris (79 seeds per m2) 

Bracharia romosa (48 seeds per m2), Eleusine verticillata (36 seeds per m2), Lolium 

temulentum (34 seeds per m2), Sorgham halepense (26 seeds per m2) and Cynodon 

dactylon (22 seeds per m2). These grasses contributed 7.91 percent of the total seed bank 

flora (Tables 3.15 and 3.16). The seeds bank of Echinochloa crus-galli, Panicum 

turgidum and Sporobolus arabicus was not found at present (Table 3.17). Of the shrubs, 

Calotropis procera was most abundant among the emerged seedlings (26 seeds per m2) 

followed by Leptadenia pyrotechnica (16 seed per m2) and Sophora mollis (15 sseds per 

m2). 

 

Generally, all the species showed largest number of seeds in upper soil strata and 

the lowest in lowest soil section. However, intra and inter specific differences were found 

in the distribution of seed bank at different soil depths (Tables 3.15 and 3.16). For 

examples, Abutilon indicum, Alhagi maurorum, Anagallis arvensis, Chenopodium album, 

Chenopodium murale, Euphorbia helioscopia, Fumaria indica, Galium aparine and 

Lathyrus aphaca showed seed bank in all the three depths while species like Achyranthes 

aspera, Calotropis procera, Leptadenia pyrotechnica Peganum hermala and Rhazya 

stricta the seed bank was found only in the upper most soil section and were altogether 

absent from the remaining depths (Tables 3.15 and 3.16).  Over all 66.36 percent were 

common in both seed bank and vegetation. A total of 33.64 percent weed species 

recorded in the vegetation was not present in the soil seed bank.  

 

  Differences in Seed bank floras between summer sowing (cotton) and winter 

sowing (wheat) crops were observed. The weed species present in wheet fields were 

altogather absent in those of cotton crop except Carthamus oxycantha. This suggested 

that much of the seed bank was not persistant but rather affiliated with season.  
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3.3.2. Plant height (cm) 

 

   Among the weed flora exhibited in the sampling fields of cotton and wheat crops 

highly significant difference in plant height (Table 3.18). Among the perennials life spans 

Calotropis procera, Rhazya stricta Abutilon indicum, Withania somnifera, Aerua persica 

and Suaeda fruticosa were the tallest plants with > 80 cm in length (Table 3.18). Among 

the annuals, erect plants such as Conyza bonariensis, Solanum nigrum, Capsella bursa-

pastoris, Alternanthera sessilis, Sisymbrium irio and Anethum graveolens were observed 

as the highest species (Table 3.18). The result showed that the procumbent species such 

as Vicia sativa, Boerhaavia coccinea Euphorbia prostrata, Citrullus lanatus, Ipomoea 

hederacea and Fumaria indica were significantly longer plants than other recorded 

plants, on the average 20% plants were considered the tallest weeds whose height ranges 

from >80cm (Table 3.18).  

 

Weeds such as Polygonum plebejum, Physalis pubescens,   Stellaria media, 

Lolium temulentum, Spergularia rubra, Lathyrus aphaca, Verbena officinalis and 

Brachiaria ramosa all are belonging to annual life span and less than 40 cm in stem 

height but Sophora mollis, Phyllanthus niruri, Cyperus rotundus, Fagonia indica,  Oxalis 

acetosella, Croton sparsiflorus, Oxalis corniculata, Tribulus terrestris, Pulicaria crispa  

Phyllanthus fraternus, Cucumis trigonus and Phyla nodiflora having intermediate in stem 

length rages >40-60 cm  (Table 3.18) exhibited height ranges between 40-80cm and were 

considered intermediates in height at the average of 63% of the total. The remaining 

species such as Spergularia rubra, Phyllanthus maderaspatensis, Spergula arvensis, 

Cyperus rotundus, Stellaria media, Sophora mollis, Hyocyamus niger, Cressa cretica, 

Brachiaria ramosa, Eclipta prostrata, Veronica anagallis, Trigonella corniculata, 

Sorghum helepense and Euphorbia helioscopia were small in stature and ranges 25cm-

40cm and their contribution in total was about 17% (Table3.18).  
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3.3.3. Seed number (seed number/plant) 

 

             Seed numbers per plant collected from mature plants showed significant inter-

specific differences (Table 3.18). The results (Table 3.18) suggested that Suaeda 

fruticosa, Datura stramonium, Withania somnifera, Withania coagulans, Typha 

elephantina, Aerua persica produced large number of seeds/ plant as compared to, 

Sonchus asper, Conyza bonariensis, Datura metel, Salsola baryosma and Abutilon 

indicum. Peganum hermala, Chenopodium murale, Calotropis procera, Spergula 

arvensis, Rumex obustifolius, Tribulus terrestris, Xanthium strumarium, Atriplex 

crassifolia, Citrullus colocynthis, Coronopus didymus, Chenopodium album, Anagallis 

arvensis, Capsella bursa-pastoris, Leptadenia pyrotechnica, Argemone mexicana, 

Solanum nigrum, Kochia indica, Rumex dentatus, Spergularia rubra, Sisymbrium irio, 

Anethum graveolens and Ranunculus scleratus were produced seeds per plant ranges 

8059±19-2049±17 respectively (Table 3.18), which intern showed many fold differences 

among themselves? 

 

       Ranunculus muricatus, Melilotus indicus, Sorgham helepense, Melilotus albus, 

Medicago denticulata, Rhazya stricta, Carthamus oxycantha, Trifolium alaxandrianum, 

Euphorbia prostrata, Trigonella corniculata, Achyranthes aspera and Portulaca oleracea 

were produced seeds per plant ranges from 1853±24-752±10. 

 

       In the production of seeds the following species were in orderly, Trifolium 

resupinatum, Cucumis trigonus, Cyprus niveus, Alternanthera sessilis, Alternanthera 

pungens, Oxalis acetocella, Moricandia sinacia, Ipomoea hederacea, Amaranthus 

viridis, Alhagi mauroum, Asphodelus tenuifolius, Trianthema portulacastrum, Lathyrus 

aphaca, Ipomoea eriocarpa, Oxalis corniculata, Cyperus rotundus, Brassica campestris, 

Phalaris minor, Euphorbia helioscopia and Brachiaria ramosa ranges from 644±9-

225±41 seeds/plant.  
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        The remaining 47 species were produced seeds per plant ranges from 187±2.41-

73±5 such as Zygophyllum atriplicoides,  Stellaria media, Malva neglecta, Fagonia 

indica, Polygonum plebejum, Vicia sativa, Verbena officinalis,  Galium aparine, Eruca 

sativa, Veronica anagallis, Sophora mollis,  Fumaria indica, Heliotropium strigosum, 

Digera muricata, etc respectively. A postive relationship was observed between seed 

number/plant and plant height (Table 3.19). This relationship was positive suggesting that 

larger plant produce high number of seeds than smaller plants. The results depicted in 

table 3.18 showed that perennial species like Calotropis procera, Rhazya stricta, Abutilon 

indicum, Withania somnifera, Typha elephantina, Xanthium strumarium, Ipomoea 

hederacea, Datura metel, Zygophylum atriplicoides and Salsola baryosma were the 

largest plants among the recorded weed species (>80cm height of weed species; Table 

3.18). These species showed the highest number of seed/ plant, while short stature annual 

plants such as Polygonum plebejum, Physalis pubescens, Stellaria media, Lolium 

temulentum, Spergularia rubra, Lathyrus aphaca, Verbena officinalis and Brachiaria 

ramosa  showed lower mean values for plant height (<40cm height of species; Table 

3.18) and thus the seed number. These results highlighted the importance plant longevity 

and canopy size in terms of seed productivity. 

   

3.3.4. Seed size (mm) 

 

         The results depicted in Table 3.18 exhibited highly significant interspecific 

differences in seed size (Table 3.18). The largest seeds were recorded in Ipomoea 

eriocarpa, Datura stramonium, Lathyrus aphaca, Datura metel, Ipomoea hederacea, 

Chrozophora tinctoria and Cyperus rotundus ranges from 3.40±0.22-3.00±0.35. While 

Ranunculus scleratus, Spergularia rubra, Capsella bursa-pastoris, Ranunculus 

muricatus, Trianthema portulacastrum and Spergula arvensis exhibited the smallest size 

of seeds ranges 0.90±0.42-0.70±0.27 among weed flora. The remaining species showed 

intermediate values for seed size (Table 3.18). Seed size was negatively correlated with 

seed number/ plant (Table 3.18 and 3.19).  The weed species with bigger seeds (in 

diameter) like Polygonum plebejum, Physalis pubescens, Stellaria media, Lolium 

temulentum, Spergularia rubra, Lathyrus aphaca, Verbena officinalis and Brachiaria 
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ramosa showed low number of seed than weed species like Datura metel, Ipomoea 

hederacea, Xanthium strumarium, Typha elephantina, Withania somnifera, Abutilon 

indicum, Rhazya stricta and Calotropis procera which produce large number of seeds of 

small size. 

  

3.3.5. Seed weight (100 grain wt. /gm) 

 

       The results presented in Table 3.18 showed significant interspecific differences in 

seed weight among the different species (Table 3.18). The largest seeded species such as 

Convolvulus arvensis, Croton sparsiflorus, Vicia sativa, Ipomoea eriocarpa, Ipomoea 

hederacea, Datura stramonium, Datura metel, Avena fatua, Citrullus lanatus and 

Lathyrus aphaca ranges from 10.74±23.06-1.03±0.03 were contained greater hundred 

grain seed weight/gm than that of Trianthema portulacastrum, Spergularia rubra, 

Ranunculus scleratus, Ranunculus muricatus, Capsella bursa-pastoris, and Spergula 

arvensis having lesser hundred grain seed weight ranges 0.154±0.03-0.032±0.02 among 

weed flora. The remaining species showed intermediate values for seed weight (Table 

3.18). A positive correlarion was found between seed number and seed weight. For 

examples Calotropis procera, Rhazya stricta, Abutilon indicum, Withania somnifera, 

Typha elephantina, Xanthium strumarium, Ipomoea hederacea, Datura metel had higher 

seed number and showed heavier seed weight. The species like Polygonum plebejum, 

Physalis pubescens, Stellaria media, Lolium temulentum, Spergularia rubra had lower 

seed number with lighter seed weight (Table 3.19). 

 

3.3.6. Incidence (occurrence) of species / fields 

 

  The weed species like Malva neglecta, Melilotus albus, Fumaria indica, Vicia 

sativa, Medicago denticulata, Lathyrus aphaca showed higher incidence and relative 

frequency. The weed species with high occurrence (incidence) values showed high seed 

bank densities and vice versa. The same trends were noted between the frequency of the 

species and seed bank densities (Table 3.19).  
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3.3.7. Dispersal mode 

 

 The lighter and seed assisted weed species like Aerua persica, Sochus asper, 

Calotropis procera, Leptadenia pyrotechnica, Desmostachya bipinnata, Cynodon 

dactylon, Cenchrus celiaris and Atriplex crassifolia were the wind dispersal  mode of 

life. But majority of the weed species such as Abutilon indicum, Achyranthes aspera, 

Alhagi maurorum, Amaranthus viridis and Anethum graveolens etc were having the 

animal mode of dispersal. A few of the weed species like Alternanthera sp, Anagallis 

arvensis, Boerhaavia coccinea and Conyza bonariensis etc dissipated and dispers through 

the water sources (Table 3.18).  

 

       Table 3.18. Weed species in wheat (W) and cotton (C) mean values with standard deviation 

of plant height (cm), seed number (plant-1), seed size (mm), seed weight (100 grain wt mg-1) 

and soil seed bank/ m-2. 

Species P.H Seed 
No 

Seed 
size 

Seed 
Wt. 

Seed 
Bank 

Incd. Freq. Life 
span 

Disp 

Mode 

Abutilon indicum 
(W) 

93.00 
±4.90 

12488
.0±12 

1.08 
±0.57 

0.60 
±0.04 

72 32 1.98 P Anim 

Achyranthes aspera 
(C) 

62.60 
+4.67 

617.0 
±47 

1.20 
 ± 0.32 

0.40 
± 0.04 

20 21 1.89 P Anim 

Aerua persica (W) 82.20 
±5.59 

18028
.0±14 

0.40 
±0.65 

0.54 
±0.03 

51 24 1.95 P Wind 

Alhagi maurorum 
(W) 

48.20 
±5.31 

317.2
0±21 

2.36 
±0.42 

0.25 
±0.03 

72 39 2.52 P Anim 

Alternanthera 
pungens (C)          

62.40 
±5.55 

416.0 
± 21 

1.70  
± 0.42 

0.36 
± 0.03 

36 21 1.89 A Water 

Alternanthera 
sessilis (C) 

73.60 
±5.73 

918.0 
±22 

2.00 
 ± 0.42 

0.44 
± 0.01 

36 28 2.19 A Water 

Amaranthus viridis 
(C) 

60.80 
+ 4.60 

349.0 
 ± 23 

1.40 
± 0.42  

0.38 
± 0.03 

60 23 1.93 
 

A Anim 

Anagallis arvensis 
(W) 

39.20 
± 4.38 

48.0 
 ±7 

1.92  
± 0.27 

0.20 
± 0.03 

39 14 1.10 A Water 

Anethum 
graveolens (W) 

63.40 
± 4.56 

426.0 
± 36 

1.80 
 ± 0.42 

0.40 
± 0.03 

18 15 1.10 
 

A Anim 

Argemone 
mexicana (C) 

64.40 
± 5.18 

606.0 
±24 

1.70  
± 0.57 

0.40 
± 0.02 

_ 27 2.34 A Anim 

Asphodelus 
tenuifolius (W) 

38.00 
± 4.47 

46.0  
± 6 

3.40  
± 0.27 

0.15 
± 0.02 

_ 18 1.41 A Anim 
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Atriplex crassifolia 
(W) 

75.20 
± 4.15 

835.0 
 ± 4 

1.40  
± 0.50 

0.47 
± 0.02 

_ 14 1.10 A Wind 

Avena fatua 
(W) 

38.40 
± 3.85 

45.0 
 ± 5 

3.20  
± 0.42 

0.40 
± 0 .14 

101 23 1.89 A Anim 

Boerhaavia 
coccinea (C) 

82.80 
± 6.10 

2229.
0 ±26 

2.00  
± 0.32 

0.52 
± 0.03 

26 31 2.88 P Water 

Brachiaria ramosa 
(C) 

37.60 
± 3.85 

50.0 
± 41 

2.16  
± 0.57 

0.14 
± 0.05 

48 25 2.25 A Anim 

Calotropis procera 
(C) 

98.80 
± 4.15 

4439.
0± 39 

0.80 
 ± 0.05 

0.64 
± 0.04 

26 30 2.70 P Wind 

Capsella bursa-
pastoris (W) 

65.60 
± 3.85 

858.0 
± 11 

1.60  
± 0.22 

0.40 
± 0.04 

_ 13 
 

1.11 
 

A Anim 

Carthamus 
oxycantha(W, C) 

72.80 
± 6.10 

1037.
0 ± 29 

1.20  
± 0.2 

0.24 
± 0.03 

_ 29 2.36 A Anim 

Cenchrus ciliaris 
(W) 

68.20 
± 2.86 

328.0 
 ± 9 

1.60 
 ± 0.3 

0.43 
± 0.03 

79 28 2.20 P Wind 

Chenopodium 
album (W) 

80.20 
± 6.87 

3642.
0± 17 

1.00  
± 0.2 

0.28 
± 0.02 

125 16 1.26 A Anim 

Chenopodium 
murale (W) 

80.80 
±2.28 

3864.
0±42 

0.90 
±0.20 

0.38 
±0.04 

176 41 3.29 A Anim 

Chrozophora 
tinctoria  (C)   

54.00 
± 4.47 

162.0 
± 5 

2.60  
± 0.42 

0.36 
± 0.05 

_ 13 1.17 A Water 

Citrullus 
colocynthis (C) 

82.00 
± 5.83 

3208.
0±12  

1.10 
 ± 0.42 

0.52 
± 0.02 

30 
 

18 
 

1.62 
 

P Anim 

Citrullus lanatus 
(C) 

68.00 
± 5.10 

980.0
0 ±14 

1.00  
± 0.42   

0.44 
± 0.05 

48 6 0.54 A Anim 

Convolvulus 
arvensis (C) 

65.00 
± 4.12 

337.0 
±3 

1.60 
 ± 0.42 

0.42 
± 0.05 

28 
 

37 
 

3.40 
 

A Anim 

Conyza bonariensis 
(W) 

74.20 
± 2.86 

1064.
0 ± 9 

1.60  
± 0.35 

0.44 
± 0.05 

18 
 

39 
 

2.43 
 

A Water 

Coronopus 
didymus (W) 

64.00 
± 5.10 

477.0 
± 7 

0.90 
 ± 0.35 

0.39 
± 0.04 

15 15 1.18 A Anim 

Cressa cretica (W) 52.00 
±3.16 

107.0 
± 8 

2.20  
± 0.27  

0.32 
± 0.01 

_ 28 2.27 P Anim 

Croton sparsiflorus 
(C) 

44.80  
± 5.76 

169.0  
± 6 

2.80  
± 0.42 

0.22 
± 0.05 

_ 13 1.17 P Anim 

Cucumis trigonus 
(C) 

46.60 
± 4.77 

440.0 
 ±  9  

2.00 
 ± 0.27 

0.24 
± 0.04 

61 32 2.88 A Anim 

Cynodon dactylon 
(C) 

50.20 
±4.15 

140.0 
± 3 

2.06  
± 0.35 

0.27 
± 0.02 

22 52 4.27 P Wind 

Cyperus rotundus 
(C) 

40.40 
±3.85 

120.0 
 ± 4 

3.60 
 ± 0.27 

0.20 
± 0.03 

26 49 4.11 P Water 

Dactyloctenium 
scindicum (C) 

85.20 
± 4.82 

2014.
0± 11 

1.30 
± 0.42 

0.40 
± 0.02 

_ 18 1.62 P Anim 

Datura metel (C) 85.80 
±3.77 

14978
.0± 7 

0.86 
 ± 0.27 

0.54 
± 0.06 

20 14 1.26 P Anim 

Datura stramonium 
(C) 

82.60 
± 7.06 

27876
.0± 6 

0.90  
± 0.27 

0.53 
± 0.04 

14 
 

6 
 

0.54 
 

P Anim 
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Desmostachya 
bipinnata (W) 

60.40 
±3.85 

205.0 
± 4 

1.80  
± 0.21 

0.38 
± 0.06 

_ 57 2.69 P Wind 

Digera muricata 
(W) 

62.40 
±4.77 

273.0 
 ± 5 

2.40  
± 0.21 

0.38 
± 0.02 

_ 24 1.89 A Water 

Diplachne fusca 
(C) 

75.00 
±4.12 

1636.
0 ± 7 

2.50  
± 0.35 

0.48 
± 0.02 

_ 12 
 

1.10 
 

P Anim 

Echinochloa crus-
galli (W) 

74.40 
±3.85 

324.0 
± 5 

2.90 
 ± 0.24 

0.46 
± 0.03 

_ 17 1.34 A Water 

Eclipta prostrata 
(C) 

53.20 
± 4.15 

284.0
± 13 

1.90 
± 0.42 

0.32 
± 0.06 

_ 31 3.08 P Anim 

Eleusine 
verticillata (C) 

66.20 
±5.12 

138.0 
±6 

2.50  
± 0.27 

0.42 
± 0.03 

36 
 

34 
 

3.06 A Anim 

Euphorbia 
helioscopia (W) 

39.20 
±4.82 

60.0 
± 11 

2.40  
± 0.42 

0.18 
± 0.04 

164 33 2.59 A Water 

Euphorbia 
prostrata (C) 

74.40 
±2.61 

1240.
0±13  

1.50 
 ± 0.35 

0.30 
± 0.05 

88 43 3.94 A Anim 

Fagonia indica (W) 40.60 
± 3.71 

128.0 
± 6 

2.60  
± 0.35 

0.18 
± 0.04 

77 
 

13 1.02 
 

P Anim 

Fumaria indica 
(W) 

62.00 
± 5.83 

678.0 
± 5 

2.70 
 ± 0.27 

0.40 
± 0.02 

280 
 

33 
 

2.59 
 

A Anim 

Galium aparine 
(W) 

73.20 
± 4.82 

832.0 
± 8 

2.00 
 ± 0.35 

0.44 
± 0.05 

120 38 2.99 A Water 

Gnaphalium luteo-
album (C) 

55.20 
±4.15 

351.0 
± 5 

1.80 
± 0.35 

0.32 
± 0.02 

20 22 1.98 P Water 

Heliotropium 
strigosum (C) 

82.40  
± 5.73 

3061.
0±42 

1.60 
 ± 0.27 

0.26 
± 0.02 

27 
 

11 
 

0.99 
 

P Anim 

Hyocyamus niger 
(C) 

51.60 
±5.18 

140.0 
 ±11 

2.60  
± 0.27 

0.28 
± 0.03 

8 
 

1 
 

0.09 
 

P Water 

Hypecoum 
pendulum (W) 

52.80 
± 4.15 

156.0 
 ± 5 

2.00 
 ± 0.35 

0.28 
± 0.04 

_ 16 1.26 A Anim 

Ipomoea eriocarpa 
(C) 

47.80 
± 4.49 

257.0 
±14 

2.40 
± 0.22 

0.24 
± 0.06 

19 5 0.45 P Anim 

Ipomoea hederacea 
(C) 

86.40 
± 6.99 

12014
.0±40 

0.60 
 ± 0.12 

0.56 
± 0.04 

16 1 0.09 P Anim 

Kochia indica (W) 82.80 
± 3.90 

2820.
0± 18 

0.80 
 ± 0.27 

0.38 
± 0.05 

_ 8 
 

0.63 
 

P Anim 

Lathyrus aphaca 
(W) 

35.60 
±3.85 

56.0 
 ± 7 

3.30 
 ± 0.27 

0.13 
± 0.03 

572 51 4.01 A Anim 

Launaea 
procumbens (C) 

60.80 
±4.60 

253.0 
 ± 5 

1.20 
 ± 0.27 

0.40 
± 0.03 

_ 23 2.07 
 

P Anim 

Leptadenia 
pyrotechnica (C) 

84.40 
±5.18 

2656.
0± 35 

1.70 
± 0.27  

0.46 
± 0.02 

16 12 0.94 P Wind 

Lolium temulentum 
(W) 

34.40 
± 2.79 

78.00  
±7 

3.00 
± 0.27 

0.10 
± 0.02 

34 18 1.41 A Anim 

Malcolmia africana 
(W) 

68.40 
±5.18 

327.0  
±5 

1.40  
± 0.27 

0.42 
± 0.05 

_ 10 0.79 
 

A Anim 

Malva neglecta 
(W) 

84.60 
± 3.85 

2436.
0±15 

1.20  
± 0.42 

0.28 
± 0.07 

204 34 2.66 P Anim 
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 Malvastrum 
coromandelianum(W) 

65.00 
± 4.12 

340.0 
±4 

1.60 
 ± 0.42 

0.40 
± 0.04 

_ 6 0.08 A Anim 

Medicago 
denticulata (W) 

56.00 
±5.10 

456.0 
 ±22 

2.50 
± 0.35 

0.38 
± 0.04 

328 56 4.40 A Anim 

Melilotus albus 
(W) 

72.40 
± 5.59 

1276.
0±9 

1.30 
 ± 0.27 

0.43 
± 0.03 

258 
 

36 
 

2.83 
 

A Anim 

Melilotus indicus 
(W) 

75.60 
±3.85 

1628.
0±18 

1.20 
 ± 0.27 

0.45 
± 0.04 

160 37 2.91 A Anim 

Moricandia sinacia 
(W) 

65.20 
±4.15 

362.0 
 ±12 

1.80  
± 0.27 

0.42 
± 0.04 

_ 20 1.57 A Anim 

Oxalis acetosella 
(C) 

42.40 
± 5.73 

362.0 
 ±12 

2.40  
± 0.27 

0.18 
± 0.02 

24 15 0.70 P Water 

Oxalis corniculata 
(W) 

45.20  
± 4.15 

149.0  
±16 

3.00  
± 0.27 

0.22 
± 0.04 

22 
 

19 
 

1.49 
 

P Water 

Panicum turgidum 
(W) 

64.00 
± 5.10 

246.0  
±5 

1.60 
 ± 0.27 

0.40 
± 0.04 

_ 13 
 

1.03 
 

P Water 

Peganum hermala 
(W) 

83.20 
± 4.82 

8059.
0± 19 

1.08  
± 0.27 

0.40 
± 0.03 

84 
 

6 
 

0.55 
 

P Anim 

Phalaris minor 
(W) 

64.80 
± 4.15 

243.0 
± 8 

1.80 
± 0.27 

0.42 
± 0.03 

86 42 3.30 A Anim 

Phlomis spectabilis 
(W) 

52.80 
± 4.15 

162.0 
±5 

2.00  
± 0.27 

0.30 
± 0.04 

_ 10 0.85 P Anim 

Phlomis stewartii 
(W) 

50.40 
± 3.85 

256.0  
± 8 

2.04 
 ± 0.27 

0.28 
± 0.05 

_ 10 0.86 P Anim 

Phyla nodiflora (C) 47.20 
± 4.60 

150.0 
±5 

2.70  
± 0.27 

0.22 
± 0.07 

_ 
 

17 
 

1.53 
 

P Water 

Phyllanthus 
fraternus (C) 

45.40 
±3.85 

651.0 
±33 

2.00 
 ± 0.27 

0.20 
± 0.01 

27 15 1.35 
 

P Anim 

Phyllanthus niruri 
(C) 

40.40 
±3.85 

127.0 
±9 

2.86  
± 0.27 

0.25 
± 0.05 

_ 13 1.17 P Anim 

Physalis pubescens 
(C) 

33.00 
±4.12 

49.0 
 ±10 

3.80  
± 0.35 

0.12 
± 0.04 

_ 
 

20 
 

1.80 
 

A Anim 

Polygonum 
plebejum (W) 

31.20 
± 3.63 

52.0  
±10 

3.60  
± 0.27 

0.10 
± 0.04 

_ 12 0.94 A Water 

Portulaca oleracea 
(W) 

73.00 
±4.12 

1752.
0 ±10 

1.20 
 ± 0.27 

0.44 
± 0.05 

180 
 

17 
 

1.33 
 

A Anim 

Pulicaria crispa 
(C) 

45.20 
± 4.15 

250.0 
 ±6 

3.20  
± 0.27 

0.22 
± 0.04 

17 
 

11 
 

0.56 
 

P Water 

Ranunculus 
muricatus (W) 

60.20 
± 4.15 

870.0 
±24 

1.60  
± 0.27 

0.24 
± 0.02 

40 12 0.94 A Water 

Ranunculus 
scleratus (W) 

78.40 
± 3.85 

1672.
0 ±17 

1.20  
± 0.42 

0.42 
± 0.03 

60 15 1.17 A Water 

Rhazya stricta (W) 98.40 
± 3.86 

12336
.0±19 

0.70  
± 0.27 

0.62 
± 0.04 

11 
 

8 
 

0.71 
 

P Anim 

Rhynchosia minima 
(W) 

54.00 
± 3.16 

240.0  
±5 

2.00 
 ± 0.27 

0.29 
± 0.04 

_ 12 
 

0.65 
 

P Anim 

Rumex dentatus 
(W) 

62.40 
±3.85 

256.0 
±8 

2.60  
± 0.42 

0.38 
± 0.05 

97 
 

28 
 

2.20 
 

A Anim 



Chapter No. 3 
 

 74 
 

Rumex obustifolius 
(W) 

70.60 
± 2.41 

683.0 
± 7 

2.20 
 ± 0.27 

0.46 
± 0.03 

52 2 0.08 A Anim 

Salsola baryosma 
(W)  

85.20 
± 4.15 

13133
.0±16 

0.40  
± 0.35 

0.46 
± 0.04 

_ 10 2.52 P Anim 

Sisymbrium irio 
(W) 

80.60 
± 3.58 

2233.
0± 17 

2.00 
 ± 0.35 

0.42 
± 0.02 

_ 19 0.31 A Anim 

Solanum nigrum 
(C) 

80.60 
± 5.55 

2465.
0 ±21 

1.80  
± 0.35  

0.48 
± 0.03 

64 24 2.16 A Anim 

Solanum 
surrattense (C) 

83.20 
±2.28 

24027
.0±16 

1.70  
± 0.27 

0.54 
± 0.05 

30 
 

16 
 

1.44 
 

P Anim 

Sonchus asper (C) 80.00 
± 3.16 

18016
.0±26 

0.80  
± 0.27 

0.50 
± 0.03 

12 
 

8 
 

0.86 
 

A Wind 

Sophora mollis (C) 40.00 
±5.83 

50.0  
± 3 

3.60 
 ± 0.27 

0.42 
± 0.05 

15 
 

8 0.71 
 

P Anim 

Sorgham halepense 
(C) 

54.20 
±3.90 

540 
±12 

2.40 
±0.42 

0.33 
±0.02 

26 38 3.42 P Anim 

Spergula arvensis 
(C) 

72.00 
± 3.16 

832.0 
 ± 13 

1.90 
± 0.55 

0.36 
± 0.02 

36 17 1.53 A Water 

Spergularia rubra 
(C) 

35.20 
± 3.35 

48.00  
± 7 

3.60  
± 0.27 

0.12 
± 0.04 

32 14 1.26 A Water 

Sporobolus 
arabicus (C) 

60.00 
± 3.16 

132.0 
± 4 

2.78  
± 0.35 

0.36 
± 0.02 

_ 8 
 

1.57 
 

P Anim 

Stellaria media 
(W) 

34.00 
±3.16 

82.0  
± 10 

2.80 
± 0.42 

0.14 
± 0.05 

_ 12 0.79 A Anim 

Suaeda fruticosa 
(W) 

82.00 
±3.16 

30218
.0± 1 

0.60 
 ± 0.35 

0.52 
± 0.04 

41 10 0.79 P Anim 

Trianthema 
portulacastrum(c) 

67.20 
±2.28 

662.0 
± 3 

1.40  
± 0.27 

0.42 
± 0.03 

80 30 2.70 
 

A Anim 

Tribulus terrestris 
(W) 

45.20  
± 4.15 

456.0 
± 22 

2.50  
± 0.35 

0.23 
± 0.05 

82 28 2.20 A Anim 

Trifolium 
alaxandrianum (W) 

48.80 
±4.60 

493.0 
 ± 34 

1.90 
 ± 0.27 

0.24 
± 0.03 

86 29 2.27 A Anim 

Trifolium 
resupinatum (W) 

60.80 
±2.28 

644.0 
± 9 

1.80  
± 0.27 

0.26 
± 0.04 

60 12 0.94 A Anim 

Trigonella 
corniculata (W) 

38.80 
±4.60 

80.0 
±19  

2.00  
± 0.27 

0.16 
± 0.04 

80 21 1.73 A Anim 

Typha elephantina 
(W) 

88.80 
±4.60 

18495
.0±74 

1.20 
 ± 0.27 

0.56 
± 0.01 

_ 4 0.74 P Water 

Verbena officinalis 
(W) 

35.80  
± 3.77 

59.00  
± 9 

3.00 
± 0.23 

0.10 
± 0.02 

_ 
 

17 
 

1.34 
 

A Anim 

Veronica anagallis 
(W) 

38.40 
±2.61 

86.0 
± 7 

3.00 
 ± 0.27 

0.12 
± 0.04 

80 17 1.33 A Anim 

Vicia sativa (W) 
 

65.60 
±3.85 

426.0 
± 11 

2.40 
 ± 0.27 

0.40 
± 0.13 

306 39 3.14 A Anim 

Withania 
coagulans (C) 

82.20 
±2.86 

19438
.0±29 

1.60  
± 0.27 

0.52 
± 0.01 

28 
 

19 
 

1.44 
 

P Anim 

Withania somnifera 
(C) 

92.80 
± 2.28 

22438
.0± 0 

1.10 
 ± 0.27 

0.58 
± 0.03 

13 
 

7 
 

0.63 
 

P Anim 

Xanthium 
strumarium (W) 

86.80 
±6.64 

1927.
0±83 

1.80 
±0.27 

0.54 
±0.04 

_ 28 1.53 P Anim 
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Zygophylum 
atriplicoides (C) 

85.60 
± 3.85 

3827.
0 ± 17 

1.30  
± 0.27 

0.42 
± 0.04 

_ 7 
 

0.63 
 

P Anim 

Coefficient of 
Variability (V) 

31.29 153.1
9 

32.85 40.63 14.56 8.01 9.83 - - 

 

 

Table 3.19. Pearson’s correlation among the life history attributes of 110 species of 

weeds recorded from wheat and cotton fields (sp= species, P.H= plant height (cm), 

Seed number/plant, seed size (mm), Seed wt. (100 grain wt/gm), Life span (annual, 

perennial), D.M= Dispersal mode (animal, wind and water), S.B= Seed bank/m-2 and 

Inc.(incidence/occurrence of species/fields) P.Values (P>0.001***,P>0.01** and 

P>0.05* 

 

 P.H Seed No. Seed 

Size 

Seed 

Wt. 

Life 

span 

D.M. Seed 

Bank 

Inc. 

Seed 

No. 

0.584 

0.000*** 

       

Seed 

Size 

-0.672 

0.000*** 

-0.512 

0.000*** 

      

Seed 

Wt. 

0.983 

0.000*** 

0.543 

0.000*** 

-0.655 

0.000***

     

Life 

span 

-0.008 

0.933 

-0.236 

0.013** 

-0.021 

0.826 

0.014 

0.887 

    

D.M. -0.086 

0.374 

-0.028 

0.773 

0.039 

0.685 

-0.084 

0.382 

0.107 

0.266 

   

Seed 

Bank 

0.102 

0.288 

0.145 

0.130 

-0.108 

0.262 

0.066 

0.491 

0.077 

0.425 

-0.076 

0.430 

  

Inc. -0.028 

0.771 

-0.218 

0.022** 

0.079 

0.412 

0.022 

1.000 

0.221 

0.021** 

-0.094 

0.329 

0.246 

0.009*** 

 

Freq. -0.028 

0.769 

-0.192 

0.045* 

0.081 

0.389 

-0.002 

0.979 

0.180 

0.060* 

-0.051 

0.596 

0.241 

0.011** 

0.918 

0.000***
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Table  3.15. Soil seed bank densities of species (m-2) in wheat field crop. Each sample contains 5 pooled soil cores. Samples 

were taken in to three different soil strata (0-5cm; 5-120 cm; 10-15 cm). Annual (A) Perennial (P)  

 
Species 

Winter sowing 

crop (wheat) fields 

Groups/ Associations 

I 
Upper piedmont 
(rain-fed) fields 

II 
Piedmont plains 
(canal-fed) fields 

III 
Western alluvial  
(canal-fed) fields 

IV 
Eastern alluvial 

(canal-fed) fields 

V 

Interfluves fields 

Total 

0-5       5-10     10-15 0-5      5-10      10-15 0-5      5-10      10-15 0-5      5-10      10-15 0-5      5-10    10-15 

Abutilon indicum 
(P) 

- - - - - - - - - 55.80 
±3.77 

13.20 
±1.00

3.00 
±1.00

- - - 72.0 

Aerua persica (P) 42.20 
±1.67 

8.80 
±0.84 

- - - - - - - - - - - - - 51.0 

Alhagi maurorum 
(P) 

- - - - - - - - - 52.00 
±2.05 

16.00 
±1.58

1.00 
±0.55

- - - 72.0 

Anagallis arvensis 
(A) 

- - - - - - 23.20 
±0.84

14.40 
±1.14

1.40 
±0.55 

- - - - - - 39.0 

Anethum 
graveolens (A) 

- - - 14.0 
±1.48

4.00 
±1.58

- - - - - - - - - - 18.0 

Avena fatua (A) - - - 90.0 
±1.58

11.0 
±1.92

- - - - - - - - - - 101.0 

Cenchrus ciliaris 
(P) 

29.4 
±1.67 

4.20 
±1.48 

- 18.52 
±2.05

3.36 
±1.48

- 10.64 
±1.67

2.52 
±1.48

- 5.88 
±1.67 

- - 4.23 
±0.84 

- - 79.0 

Chenopodium 
album (A) 

101.0 
±3.85 

20.80 
±2.60 

2.20 
±0.84 

- - - - - - - - - - - - 125.0 

Chenopodium 
murale (A) 

- - - 88.0 
±5.22

35.60 
±8.08

3.60 
±1.14

32.02 
±2.10

10.78 
±2.40

6.00 
±1.20 

- - - - - - 176.0 

Conyza bonariensis 
(A) 

- - - - - - - - - 14.80 
±2.28 

3.20 
±0.84

- - - - 18.0 

Coronopus 
didymus (A) 

- - - 10.0 
±1.58

5.00 
±2.61

- - - - - - - - - - 15.0 

Euphorbia 
helioscopia (A) 

12.0 
±1.24 

- - 20.72 
±2.86

6.80 
±2.25

- 51.80 
±2.86

12.00 
±6.33

2.20 
±0.55 

22.06 
±2.86 

9.6 
±6.33

3.00 
±0.55

24.00 
±2.20 

- - 164.0 
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Fagonia indica (P) 70.20 
±1.48 

6.80 
±2.28 

- - - - - - - - - - - - - 77.0 

Fumaria indica (A) - - - 60.0 
±2.80

20.0 
±2.20

8.00 
±1.60

- - - 24.00 
±2.20 

- - 124.0 
±13.84

40.0 
±8.02

4.00 
±1.05

280.0 

Galium aparine 
(A) 

- - - - - - 70.0 
±1.95

20.0 
±4.78

4.00 
±1.14 

- - - 26.00 
±2.14 

- - 120.0 

Lathyrus aphaca 
(A) 

46.0 
±2.24 

- - 52.0 
±4.25

12.0 
±2.60

2.00 
±0.55

216.0 
±23.9

56.0 
±2.28

8.0 
±1.67 

62.0 
±4.68 

12.0 
±2.62

- 80.0 
±6.8 

20.0 
±4.26

6.0 
±0.86

572.0 

Lolium temulentum 
(A) 

- - - - - - 24.0 
±1.48

10.0 
±1.48

- - - - - - - 34.0 

Malva neglecta (P) 15.0 
±2.62 

- - 20.0 
±4.26

7.00 
±2.24

2.00 
±0.56

50.0 
±1.34

30.0 
±3.16

3.00 
±0.84 

28.0 
±4.52 

16.0 
±2.48

- 20.0 
±3.62 

8.0 
±2.24

4.0 
±0.65

204.0 

Medicago 
denticulata  (A) 

- - - - - - 216.0 
±1.34

40.0 
±3.85

8.0 
±1.67 

- - - 56.0 
±8.62 

8.00 
±2.26

- 328.0 

Melilotus albus (A) - - - 130.0 
±3.49

48.0 
±3.16

- - - - - - - 80.0 
±6.68 

- - 258.0 

Melilotus indicus 
(A) 

- - - 128.0 
±2.97

32.0 
±5.11

- - - - - - - - - - 160.0 

Oxalis corniculata 
(P) 

- - - - - - - - - - - - 20.0 
±1.67 

2.0 
±0.55

- 22.0 

Peganum hermala 
(P) 

84.0 
±3.35 

- - - - - - - - - - - - - - 84.0 

Phalaris minor (A) - - - - - - - - - - - - 82.0 
±1.58 

4.00 
±2.28

- 86.0 

Portulaca oleracea 
(A) 

- - - - - - - - - 60.0 
±2.20 

24.0 
±1.86

- 80.0 
±2.65 

16.0 
±5.11

- 180.0 

Ranunculus 
muricatus (A) 

- - - - - - - - - - - - 32.0 
±1.30 

8.00 
±0.55

- 40.0 

Ranunculus 
scleratus (A) 

- - - - - - - - - - - - 50.0 
±1.95 

10.0 
±0.28

- 60.0 

Rhazya stricta (P) 11.0 
±2.20 

- - - - - - - - - - - - - - 11.0 

Rumex dentatus 
(A) 

- - - - - - 14.0 
±2.24

4.00 
±2.10

2.00 
±0.68 

32.0 
±2.24 

12.0 
±3.35

4.0 
±1.10

24.0 
±2.48 

9.0 
±2.26

- 97 

Rumex obustifolius 
(A) 

- - - - - - - - - 40.0 
±2.28 

10.0 
±1.67

2.00 
±0.71

- - - 52.0 
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Suaeda fruticosa 
(P) 

30.0 
±1.79 

7.00 
±1.00 

4.00 
±0.55 

- - - - - - - - - - - - 41.0 

Tribulus terrestris 
(A) 

8.00 
±1.67 

3.00 
±0.86 

2.00 
±0.54 

12.0 
±3.25

7.0 
±0.86

- - - - - - - 38.0 
±1.67 

10.0 
±2.61

2.0 
±0.84

82.0 

Trifolium 
alaxandrianum (A) 

- - - - - - - - - 68.0 
±2.00 

18.0 
±3.58

- - - - 86.0 

Trifolium 
resupinatum (A) 

- - - - - - - - - 38.0 
±2.28 

10.0 
±1.20

- 12.0 
±2.26 

- - 60.0 

Trigonella 
corniculata (A) 

- - - - - - 44.0 
±3.63

6.00 
±1.79

- 22.0 
±2.14 

8.00 
±1.26

- - - - 80.0 

Veronica anagallis 
(A) 

- - - - - - - - - 18.0 
±1.26 

7.00 
±0.56

- 44.0 
±3.03 

9.00 
±1.79

2.00 
±0.55

80.0 

Vicia sativa (A) - - - - - - - - - 152.0 
±2.65 

42.0 
±6.69

7.00 
±1.00

86.0 
±4.86 

14.0 
±2.20

5.00 
±0.86

306.0 

Total seed bank 
/m2 in soil depths  

448.0 51.0 8.00 643.0 192.0 19.0 752.0 206.0 35.0 697.0 202.0 20.0 882.0 158.0 23.0 Grand 
Total 
4336 Total Seed bank 

in plant groups 
507 854 993 919 1063 
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Table 3.16.  Soil seed bank densities (m-2) in fields of cotton crop. Each sample contains 5 pooled soil cores. Samples were 
taken in to three different soil strata (0-5 cm; 5-10 cm; 10-15cm). Annual (A) Perennial (P) 
 

Species 
Summer sowing 
crop (cotton) 
fields 

Groups/ Associations 
II 

Piedmont plains  
(canal-fed) fields 

III 
Western alluvial   
(canal-fed) fields 

IV 
Eastern alluvial  

(canal-fed) fields 

V 

Interfluves fields 

Total 

   0-5      5-10      10-15 0-5           5-10     10-15 0-5         5-10     10-15 0-5        5-10        10-15
Achyranthes aspera 
(P) 

20.0 
±0.57 

- - - - - - - - - - - 20.0 

Alternanthera 

pungens (A) 

23.0 
±0.58 

9.00 
±0.38 

4.00 
±0.27 

- - - - - - - - - 36.0 

Alternanthera 

sessilis  (A) 

20.0 
±0.54 

10.0 
±0.42 

6.00 
±0.21 

- - - - - - - - - 36.0 

Amaranthus viridis 
(A) 

6.00 
±0.08 

2.00 
±0.02 

- 44.00 
±0.24 

8.00 
±0.12 

- - - - - - - 60.00 

Boerhaavia 

coccinea (P) 

- - - - - - 26.00 
±0.58 

- - - - - 26.00 

Brachiaria ramosa 
(A) 

- - - - - - 28.00 
±0.53 

20.00 
±0.36 

- - - - 48.00 

Calotropis procera 
(P) 

- - - 26.00 
±0.32 

- - - - - - - - 26.00 

Citrullus colocynthis 
(P) 

- - - 22.00 
±0.46 

8.00 
±0.24 

- - - - - - - 30.00 

Citrullus lanatus (A) - - - 28.00 
±0.48 

12.00
±0.36 

8.00 
±0.21 

- - - - - - 48.00 

Convolvulus 
arvensis (A) 

- - - 20.00 
±0.23 

8.00 
±0.25 

- - - - - - - 28.00 

Cucumis trigonus 
(A) 

- - - - - - 16.00 
±0.22 

- - 21.00
±0.30 

16.00 
±0.26 

8.00 
±0.21 

61.00 

Cynodon dactylon 
(A) 

- - - 10.00 
±0.25 

- - 8.00 
±0.24 

- - 4.00 
±0.16 

- - 22.00 
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Cyperus rotundus 
(P) 

- - - 20.00 
±0.24 

6.00 
±0.14 

- - - - - - - 26.00 

Datura metel (P) 14.00
±0.56 

4.00 
±0.30 

2.00 
±0.12 

- - - - - - - - - 20.0 

Datura stramonium 
(P) 

8.00 
±0.49 

4.00 
±0.20 

2.00 
±0.21 

- - - - - - - - - 14.0 

Eleusine verticillata 
(A) 

- - - - - - - - - 30.00
±0.54 

6.00 
±0.21 

- 36.00 

Euphorbia prostrata 
(A) 

- - - 16.00 
±0.26 

10.00
±0.12 

4.00 
±0.08 

12.00 
±0.23 

8.00 
±0.12 

6.00 
±0.08 

20.00
±0.12 

7.00 
±0.08 

5.00 
±0.04 

88.00 

Gnaphalium luteo-
album (P) 

- - - - - - - - - 20.00
±0.54 

- - 20.00 

Heliotropium 
strigosum (P) 

16.00 
±0.48 

8.00 
±0.23 

3.00 
±0.12 

- - - - - - - - - 27.0 

Hyocyamus niger 
(P) 

- - - - - - - - - 6.00 
±0.56 

2.00 
±0.08 

- 8.00 

Ipomoea eriocarpa 
(P) 

10.00
±0.50 

6.00 
±0.32 

3.00 
±0.16 

- - - - - - - - - 19.0 

Ipomoea hederacea 
(P) 

8.00 
±0.42 

5.00 
±0.23 

3.00 
±0.14 

- - - - - - - - - 16.0 

Leptadenia 
pyrotechnica (P) 

16.00
±0.58 

- - - - - - - - - - - 16.0 

Oxalis acetosella (P) - - - 18.00 
±0.56 

6.00 
±0.26 

- - - - - - - 24.00 

Phyllanthus 
fraternus (P) 

- - - - - - - - - 18.00
±0.54 

6.00 
±0.12 

3.00 
±0.10 

27.00 

Pulicaria crispa (P) - - - - - - - - - 14.00
±0.24 

3.00 
±0.10 

- 17.00 

Solanum nigrum (A) - - - - - - 24.00 
±0.24 

8.00 
±0.12 

3.00 
±0.12 

15.00
±0.34 

6.00 
±0.12 

8.00 
±0.26 

64.00 

Solanum surrattense 
(P) 

- - - - - - 8.00 
±0.24 

- - 16.00
±0.30 

6.00 
±0.14 

- 30.00 

Sonchus asper (A) - - - - - - - - - 12.00
±0.21 

- - 12.00 

Sophora mollis (P) 10.00
±0.48 

3.00 
±0.20 

2.00 
±0.20 

- - - - - - - - - 15.0 
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Sorgham halepense 
(P) 

- - - - - - 26.00 
±0.34 

- - - - - 26.00 

Spergula arvensis 
(A) 

- - - - - - 18.00 
±0.23 

6.00 
±0.18 

2.00 
±0.12 

10.00
±0.33 

- - 36.00 

Spergularia rubra 
(A) 

- - - - - - - - - 16.00
±0.48 

10.00 
±0.24 

6.00 
±0.12 

32.00 

Trianthema 
portulacastrum (A) 

- - - - - - 36.00 
±0.32 

14.00 
±0.14 

8.00 
±0.20 

16.00
±0.20 

6.00 
±0.12 

- 80 

Withania coagulans 
(P) 

20.00
±0.54 

6.00 
±0.25 

2.00 
±0.18 

- - - - - - - - - 28.0 

Withania somnifera 
(P) 

- - - - - - 8.00 
±0.42 

5.00 
±0.08 

- - - - 13.00 

Total seed bank 
/m2 in soil depths  

171.0 57.00 27.00 204.00 58.00 12.00 210.00 61.00 19.00 218.0 68.00 30.00  Grand 
Total = 
1135.0 Total Seed bank 

in plant groups 
255.0 274.0 290.0 316.0 

 
 
Table 3.17. Growth form spectrum for the soil seed bank and above-ground weed vegetation in (% age) of winter sowing crop 

(wheat) and summer sowing crop (cotton) 

Growth form Soil seed Bank Above ground vegetation 
Number of species Percentage Number of species Percentage 

Forbs 51 69.86 77 70.00 
Grasses 8 10.96 14 12.73 
Woody species 14 19.18 19 17.27 
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DISCUSSION 

Weed species research usually focuses on the individual species to determine its 

ecological attributes and appropriate management strategies in particular area. In our 

study we collected the information regarding the distribution of weed species over a wide 

range of habitat. This approach can provide an opportunity to identify factors that should 

be subjected to more detailed management practices at various habitats. 

 

The analysis of complex ecological data required more advance tool than those 

currently available if valuable information is not to be last (Begon et al., 1996). More 

complex modeling methods, such as Canonical Correspondence Analysis (ter Braak, 

1986), Detrended Correspondence Analysis (Hill and Gauch, 1980) and Principle 

Component Analysis (ter braak, 1994; Skinner et al., 1998) can greatly asses 

interpretation by retaining more information. DCA is particularly is better able to handle 

the complex data set and was used in the present investigation for data simplification and 

correlation of the environmental variables included in the present investigation. 

  

4.1. Correlates of the ordination axes 

When the weed plant groups/ associations produced by the cluster analysis are 

plotted on the first two axes as a scattered diagram (Figures 3.7 and 3.11) the two 

procedures of data simplification can be seen to have given very similar results. We take 

these results to confirm the overlapping nature of the groups/associations of wheat and 

cotton in the space defined by ordination axes.  

The ordination axes may represent in some way the major environmental 

influences which affect the stands in these data, and we use the plant and soil 

characteristics of the groups/ associations (Figure 3.8 and 3.12) to discuss these 

overriding features of the environment. The results shown in the correlation suggest that a 
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large number of factors can influence the distribution of weed species in the study area 

(Tables, 3.3 and 3.13). 

Although spatial distribution and weed assemblage are poorly explained by life 

history traits or morphological attributes, they are strongly associated with edaphic and 

anthropogenic factors. Proximity of the agricultural fields from the river banks showed 

strong effects on the distribution of weed species and was significantly correlated to the 

DCA axis-1. The arable fields belonging to high land (away from river bank) are located 

the extreme right hand side of the diagram (low score) while the samples belonging to 

interfluves (nearest to river bank) are found on extreme left hand side (high score) along 

the DCA axis one. 

The most important factor affecting weed communities was the soil moisture 

availability (proximity from the river bank (R= -0.747 and -0.560, p=0.000). The high 

soil humidity affected the species distribution, community composition and soil seed 

bank density. These findings agree the findings of Qiang (2005). The characteristics 

species growing in arable fields of Interfluves (Fields in between the Indus and Chenab 

Rivers) were altogether absent from the samples obtained from those of xeric rain-fed 

areas. The seeds of xerophyllous weed species like Aerua persica, Fagonia indica, 

Peganum harmala, Rhazya stricta and Suaeda futicosa cannot survive through a 

dormancy period in soil that is saturated or has high humidity.   

4.2. Plant assemblage 

In the study area the weed distribution is potentially affected by soil properties 

(Huppe and Hofmeister, 1990; Pinke and Pal 2008; Pinke et al., 2010; Zare et al., 2011). 

Analysis with DCA confirms that there is a clear relationship between soil physical and 

chemical feature of the substrate and the associations defined by the numerical analysis 

(Table 3.7) which surely shows that these groupings of weed species are not arbitrary 

assemblage. The DCA results showed that soil texture, pH, organic matter, exchangeable 

sodium criteria are the most important factors for the distribution and assemblage weed 

species. Petri et al. (1991) observed the influence of organic matter, while Andreasen and 
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Streibig (1990) and Sharma (1986) observed the influence of soil texture on weed 

occurrence.  

In this respect, soil texture seems particularly important in plant community 

construction and distribution; soil texture governs the hydrological properties and soil 

moisture retention, dynamics of soil organic matter and influence the availability of 

nutrients to plants (Sperry et al., 2002) which are of overriding importance in agriculture 

fields (Udoh et al., 2007). The distribution of weed species like Fagonia indica, 

Peganum hermala, Phlomis sp and Rhazya stricta seems to be more influenced by soil 

texture. These species were confined to sandy textured soil of foot hills crop fields 

(association A) and are altogether absent in samples from soils having high silt or clay 

content. Numerical analyses confirm these findings. Beside the soil texture, soil pH 

explains a significant role in community composition and plant assemblage. Species 

belonging to association A occur only on more basic soil. However, the more general 

reasons behind community differences on soils of different pH remain to be investigated 

thoroughly 

In seasonally flooded areas, flood may cause massive die-off that contributes to 

ecotonal shifts along the moisture gradient. The establishment of Typha elephantina is 

dependent on the availability of soil moisture, and is thought to occur through infrequent 

flood events (Stefano, 2002; Roberts, 1993; Ebehard, 1999)). In these areas flooding 

regimes together with soil properties appear to be important determinants of floristic 

variations and distribution 

Finally, in alluvial plains the current agriculture practices are likely to produce 

rapid, profound and long lasting effects on community structure and composition if large 

number of individuals of dominant or key structural species is killed / removed by 

weeding practices or herbicide use. 

 The results of the cluster analysis and again the scatter of ordination diagrams 

(Figures 3.8 and 3.9) demonstrate the lack of boundaries between vegetation type and 

species distribution: some species were restricted (Tables 3.4 and 3.5), but majority had 
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very wide ranges across associations suggested the ruderal nature of weed species. None 

of the divisive protocol increased the separation. The little restriction of species and 

consequently the hazy boundaries of soil specialized weed communities suggested to take 

into account the importance and variations of the disturbance regimes in the agro-

ecosystem to resolve the difficulty of describing clearly the vegetation in terms of 

communities. 

The substrate of all these communities is found through the interaction of various 

agriculture practices and basic geo-morphological processes of surface movement 

through the action of wind and water. These factors may be contemporary or historical 

and range from sweeping changes that have taken place in the hydrological system of the 

study area, reviewed by Allchin et al. (1978), Meher-homji (1985), Gupta (1986), Dasti 

and Agnew (1994) to current agricultural activities of the local farmers. These 

anthropogenic disturbances could well give rise to the observed, apparently arbitrary, 

changes in the community composition in the long term also it has been suggested that 

certain soil properties may be related. 

For the area under study, therefore, we suggest that the flora is a residual of 

generalists capable of persisting through disturbance regimes of various time scale and 

destructiveness, and that this can explain the difficulty of describing clearly the weed 

vegetation in terms of discrete communities. Because of special nature of the study area 

with variable disturbances and episodic resources, the difficulty of describing weed 

vegetation boundaries may be general one. Lands managers, however continue to demand 

vegetation maps and descriptions, and it seems that weed ecologists must continue to 

attempt the difficult definition of hazy boundaries.  

4.3. Seed Bank 

The presence of species in the above ground vegetation does not insure that a seed 

bank will also be present for that species.  Approximately 33.64 percent of taxa found in 

the vegetation does not occur in the soil seed bank of the study area. This confirms the 

generally low similarity between above ground vegetation and persistent soil seed bank 
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flora in agri-ecosystem of the area. In that the above ground vegetation does not 

necessarily reflects the soil seed bank composition (Gibson and Looney, 1992). In fact, 

the degree of similarity between the seed bank and above ground flora is in part a matter 

of the scale of the observation (Esmailzadeh et al, 2011). At the species scale the 

composition of seed bank resembled the above ground vegetation in many respects. At 

the species scale, the composition of the seed bank resembled the above ground 

vegetation in many respects. For examples, Peganum hermala, Rhazya stricta and 

Fagonia indica exhibited germination from the upper paidmoint soil samples of wheat 

fields, and were characteristic species of xeric piedmont habitat. Ranunculus muricatus, 

Rumex obustifolius, Veronica anagallis and Xanthium strumarium (Table 3.1) are the 

common species of mesic habitat and were abundant in the seed bank from canal-fed 

vegetation. Spergularia rubra, Phyllanthus fraternus and Hyocyamus niger (Table 3.8) 

were occasionally present in arable fields of cotton belonging to interfluves and their seed 

bank was recorded of this vegetation type. In other cases, the species typical of weed 

vegetation were not representing species in the seed bank. For example, Phlomis spp, 

Kochia indica, Sophora mollis and Zygophylum atriplicoides were characteristic species 

of rain-fed piedmont crop fields that were absent from the seed bank. Malvastrum 

coromandelianum and Sisymbrium irio (Table 3.1) were also notably absent from the 

seed bank despite their high aboveground abundance in wheat fields of interfluves. 

Similarly, Citrullus lanatus, Rumex obustifolius, Ipomoea spp and to some extent 

Hyocyamus niger were rare weeds in arable fields that were abundant in the seed bank. In 

addition, several species such as Conyza bonariensis, Cynodon dactylon and Cyprus 

rotundus despite their high above ground occurrence showed low soil seed bank (Table 

3.18). These differences reflect the importance of individual species seed bank in 

determining the extent to which they become incorporated in the seed bank (Thompson, 

1987; Maun, 1994; Zhang and Maun, 1994). When considering all species present above 

ground and in the seed bank, a positive correlation between species abundance (incident 

and relative frequency) and seed bank was found (Table 3.19). These results suggested 

the importance of seed bank in determining the structure and composition of 

aboveground weed vegetation types. The strong correlation between the first ordination 

axes of aboveground vegetation and seed bank further attested the role of seed bank in 



Chapter No. 4 
 

 81 
 

spatial distribution of aboveground vegetation (Table 3.3 and Figure 3.5). This is in 

contrast to findings of Pierce and Cowling’s (1991a) in which two strata were different. 

Considering the clear differences among the above ground vegetation types, it is perhaps 

not surprising that the seed bank also reflects the differences between the vegetation 

types (Looney and Gibson, 1995). The apparent hazy boundaries between the vegetation 

types particularly in the alluvial plains are due to seed dispersal from one vegetation type 

to another. ‘Such contamination’ of seed bank of one vegetation type with species from 

another is an evident in the occurrence of similar species in canal-fed arable fields. This 

is probably due to transport of seeds of weed species from one vegetation to another by 

water currents and become incorporated in the seed bank. Consequently, at the scale of 

vegetation types, the similarity between the seed bank and above ground vegetation is 

poor. This is in accord with many other studies of vegetation types (van der Valk and 

Davis, 1978; Whipple, 1978; Roach, 1983). However, at the landscape scale the seed 

bank allows and equally clear the discrimination of vegetation types as a positive 

correlation was found between DCA axis-1 and seed bank. 

 

4.4. Season of sowing 

 

 The composition of weed flora is determined by a large number of environmental 

variables including the soil seed bank densities, and their relative importance is often 

difficult to elucidate (Saavedra et al., 1990; Dale et al., 1992; Salonen, 1993; Andersson 

and Milberg, 1998). In the present study the influence of season of sowing the crops on 

weed flora was large, even overwhelming, and for this reason we conducted most 

analysis on the data set subdivided by season. The highly rank species, i.e. those 

associated with wheat crop were winter annual (e.g. Anagallis arvensis, Anethum 

graveolens, Avena fatua, Chenopodium spp, Coronopus didymus, Euphorbia helioscopia, 

Fumaria indica. Galium aparine, Lathyrus aphaca and Lolium temulentum), whose 

germination behavior prevent them from germination in the summer and thus were 

altogether absent in the cotton, where the spectrum was strict of summer annual 

(Alternanthera spp., Amaranthus viridus, Brachiaria ramosa, Citrullus lanatus, 

Convolvulus arvensis, Cucumis trigonus, Eleusine verticillata, Euphorbia proatrata, 
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Solanum nigrum and Sonchus asper ), that germinate almost exclusively in summer. Such 

seasonal impact on weed flora had already been studied by several workers (Hakansson, 

1983, 1992; Milberg and Andersson, 1997; Baskin and Baskin, 1998).  

 

The perennial species whose occurrences should be little affected by germination 

by season, showed affiliation with cotton (summer crop). This probably reflects the 

seasonal pattern in re-growth of perennial species. This is not surprising but it is well 

known affect that the perennials often disappear during the winter and reappear after the 

summer rain fall in the study area.  

4.5. Life history traits 

 None of the life history traits species attributes included in the present 

investigation were significant correlation either abundance or occurrence of above ground 

weed vegetation. However they were interrelated with themselves.  These results are not 

surprising but agreed with the findings of Dupre and Ehrlen, (2002). However contradicts 

the results of (Lahti et al., 1991; Kelly, 1996; Hegde and Ellstrand, 1999; Cadotte and 

Lovett-Doust, 2002; Murray et al., 2002; Kolb et al., 2006; Pocock et al., 2006 and 

Lososova et al., 2008). The reason for this contradiction might by the sampling 

techniques or by the environmental condition imposed by the soil properties and habitat.  

Although life history traits in present investigation such as plant height, seed number, 

seed size and seed weight were inter-related with each other. This agrees with the 

findings of Corner (1949); Levin (1974); Thompson and Rabinowitz (1989); Niklas 

(1993); Leishman et al. (1995); Rees (1996); Niklas and Enquist (2003); Moles et al. 

(2004) and Rees and Venable (2007). 

Considerable variation were found in the plant height, seed number, seed size and 

seed weight (life history traits) across the species. Despite this diversity in life history 

traits, a strong positive relationship was noted between plant height and seed weight. This 

agrees with the findings of Corner (1949); Levin (1974); Thompson and Rabinowitz 

(1989); Leishman et al. (1995); Rees (1996); Niklas (1993); Niklas and Enquist (2003); 

Moles et al. (2004). However, with this data set, it is difficult to propose a precise 
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mechanism through which plant size and seed number might be coordinated. Corner 

(1949) suggested that a positive correlation between seed weight and plant height might 

arise because simple hydraulic and physical constraints impose an upper limit on the 

mass of seed that could be supported by a given size of plant. Logically, this must be true. 

However, the actual sizes of seeds may not be close enough to this theoretical limit for 

physical constraints to play a major role in shaping the correlation between seed mass and 

plant size (Thompson and Rabinowitz, 1989). Further, if seeds are borne on terminal 

branches, the diameter of branches supporting seeds might not be different between tall 

trees and small shrubs. In any case, the physical constraint idea cannot explain the 

scarcity of large plants that produce really small seeds. Thus, although the positive 

relationship between seed weight and plant height observed in this study does not 

preclude the operation of this mechanism. It does indicate that physical constraints are 

not the only factor shaping this relationship (Moles et al., 2004). 

 

 The idea that plant height and seed weight might be constrained by the inability of 

small plants to effectively disperse large seeds (Thompson and Rabinowitz, 1989) does 

not explain why large plants do not produce very small seeds either. Further Leishman 

and Westoby (1994) found that the association between plant size and seed mass was 

strongest, when species with unassisted dispersal and wind dispersal seeds were excluded 

from analysis. Seed dispersal therefore seems unlikely to be an important determinant of 

the relationship between plant size and seed mass. Under an extension of the Smith-

Fretwell model developed by Venable (1992), optimal seed mass is predicted to increase 

with increasing maternal resource status (and therefore with plant size), if there are 

admonishing returns on producing large number of seedlings. Returns might diminish 

because of density-dependent predation or pathogen attack, seedling-seedling 

competition, or simply as a result of an increased number of offspring per available adult 

site. These circumstances can occur in natural vegetation (Augspurger and Kitajima, 

1992; Hulme and Borelli, 1999; Webb and Peart, 1999), and the available data fit the 

predictions of Venable’s theory better than they fit the predictions of theories based on 

Physical constraints, seed dispersal and habitat type. In summary, none of the above 

theories provides an entirely satisfactory explanation of the observed relationships 
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between seed mass and plant height. A full test of these ideas will require quantification 

of the relationship between seed mass and plant size. 

 

Beside seed mass and plant height relationship a trade-off between seed size and 

seed number was recorded in the present investigation is not surprising but has already 

been recorded by several workers (Harper et al., 1970; Leishman et al., 2000; Coomes 

and Grubb, 2003; Moles, et al., 2004; Moles and Westoby, 2004). The results of the 

present investigation suggest that the small seeded species are more frequent than the 

larger ones (Eriksson and Jakobsson, 1998). For example, Aerua persica, Boerhaavia 

coccinea, Brachiaria ramosa, Cynodon dactylon and Desmostachya bipinnata having 

smaller seeds, and more frequent in all the associations identified by the cluster analysis. 

Conclusion 
 
 The current investigation highlights a number of research areas, where knowledge 

about weed communities is very poor. The study of weed vegetation is a complex 

structure.  Summarizing the main findings it may be concluded that both classification 

and ordination are able to delimit the weeds communities along the aridity gradient. 

Edaphic properties at the regional scale and proximity of fields from river bank (moisture 

gradient) is an important factor that governs the weed community structure from the 

valley piedmont rain-fed areas to interfluves fields in between the Indus and Chenab 

rivers. The findings of this study provide clear evidence about the distribution pattern of 

weed communities is influenced by habitat and edaphic factors. However, the abundance 

(frequency) and incidence (occurrence) of above ground vegetation is neither or nor be 

correlated with seed bank and other life history attributes. This study illustrates: The 

quantitatively and systematically describe and examine the weed vegetation of winter 

sowing  (wheat) and summer sowing (cotton) crop fields of Dera Ghazi Khan and Multan 

districts Punjab Pakistan. The ecologically interpret the relationship between the structure 

and distribution of weed communities and soil properties and extent to which a particular 

soil property can influence the weed species distribution and assemblage. To explore how 

does the agronomic practices play a role in species distribution along the spatial gradient 
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and which anthropogenic factors had a particularly large influence on shaping the weed 

communities in crop fields. To know the relationship between  seed bank and the 

distribution of above-ground vegetation along the moisture gradient and to quantify the 

relationship between life history traits  and to assess the generality of previous findings 

common in literature.            
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WEED FLORA 

Taxonomy of Weeds  

 

  Total 110 weed species were recorded from cotton and wheat fields during 2005.  

The identification keys for most of the taxa included in the present investigation are given. 

Keys are mostly adopted from standard floras such as Flora of Pakistan by Nasir and Ali, 

(1988). For the sake of uniformity, under each family if there is more than one genus then 

key to genera is given. This procedure is also followed under a genus, when it has more 

than one species. If a family has one genus and one species then description of species is 

given directly. Generally key to in this dissertation have been designed to help the reader 

to easily identify the plants. They have been made as simple and depend upon the 

distinctive botanical differences.  During the survey the morphological triats of each 

species  were recorded and provided in table 1. The habitat and distribution of all the 

recorded species are also provided in this part of dissertation. 

 

Table 1. Scientific names and families with morphological traits (flower season, 

flower colour, seed shape and seed colour) of wheat and cotton crops weed species 

 

S.No SPECIES 
NAMES 

FAMILY 
 

FLOWER 
SEASON/ 
Fruiting time 

FLOWER 
COLOUR 

SEED 
SHAPE 

SEED 
COLOUR 

1 Abutilon                
indicum 

Malvaceae Oct.-Nov. Yellow Reniform Grey 

2 Achyranthes 
aspera 

Amaranthaceae Aug.-Dec. Purple/ 
Greenish 

Oval Grey/ 
Black 

3 Aerua persica Amaranthaceae Aug.-Jan. 
 

White/ 
Purple 

Rounded Black/ 
Brown 

4 
 

Alhagi 
maurorum 

Fabaceae May-Aug. Pink/red Oval Purple 

5 
 

Alternanthera 
pungens 

Amaranthaceae Through out 
year 

White Discoid Brown 

6 
 

Alternanthera 
sessilis 

Amaranthaceae Through out 
year 

White Discoid Brown 

7 Amaranthus 
viridis 

Amaranthaceae Through out 
year 

Greenish Rounded Black 

8 
 

Anagallis 
arvensis 

Primulaceae Dec.-April Blue Trigonous Grey/ 
Black 

9 Anethum 
graveolens 

Ammiaceae Aug.-Jan. 
 

White/ 
Purple 

Elliptic Black/ 
Brown 

10 Argemone 
mexicana 

Papaveraceae  Nov.-May Yellow Rounded  Blackish/ 
Brown 
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11 
 

Asphodelus 
tenuifolius 

Liliaceae Nov.-Feb. White Lenticular Black 

12 Atriplex 
crassifolia 

Chenopodiaceae Dec.-April Greenish Rounded Black 

13 Avena fatua Poaceae Feb.-April 
 

Greenish Elliptic Brown/ Grey 

14 Boerhaavia 
coccinea 

Nyctaginaceae Through out 
year 

Pink/red Obovoid Black 

15 Brachiaria 
ramosa 

Poaceae Aug.-Oct. Greenish Elliptic Brown 

16 Calotropis 
procera 

Asclepiadaceae Through out 
year 

White/ 
purple 

Obovoid Brown with 
tuft  white hair 

17 Capsella bursa-
pastoris 

Brassicaceae Jan.-April White Oblong/ 
Elliptic 

Brown 

18 Carthamus 
oxycantha 

Asteraceae May-July Yellow 
Bright 

Rounded Brown 

19 
 

Cenchrus 
ciliaris 

Poaceae Aug.-Dec. Green/ 
purple 

Elliptic Brown 

20 Chenopodium 
album 

Chenopodiaceae Oct.-Feb. Greenish Rounded Black 

21 Chenopodium 
murale 

Chenopodiaceae Oct.-Feb. Greenish Rounded Dull  Black 

22 Chrozophora 
tinctoria 

Euphorbiaceae July-Sept. Greenish Ovoid Grey 

23 
 

Citrullus 
colocynthis 

Cucurbitaceae Through out 
year 

Yellow Oval/ Ovate Yellowish
Brown 

24 Citrullus 
lanatus 

Cucurbitaceae Mar.-June Yellow Ovate Black/ Red 

25 
 

Convolvulus 
arvensis 

Convolvulaceae Sept.-Mar. White /pink Triangular/ 
Globose 

Dark brown 

26 
 

Conyza 
bonariensis 

Asteraceae Through out 
year 

White Rounded Grey 

27 Coronopus 
didymus 

Brassicaceae Sept.-Feb. White Reniform Reddish/ 
Brown 

28 Cressa cretica Convolvulaceae Nov.-Mar. 
 

White Ovoid Black 

29 Croton 
sparsiflorus 

Euphorbiaceae Mar.-May Whitish Ellipsoid Grey 

30 Cucumis 
trigonus 

Cucurbitaceae Aug.-Jan. Yellow Rounded Half white 

31 
 

Cynodon 
dactylon 

Poaceae Through out 
year 

Greenish Elliptic Brown 

32 
 

Cyperus 
rotundus 

Cyperaceae Sept.-Dec. Reddish 
/Brown 

Trigonous Blackish 
Brown 

33 
 

Dactyloctenium 
scindicum 

Poaceae Sept.-Jan. Reddish  
/Green 

Ovoid Brown 

34 
 

Datura metel 
 

Solanaceae Aug.-Dec. White with 
Violet tint 

Reniform Brown 

35 Datura 
stramonium 

Solanaceae Sept.-Dec. White Reniform Brown 

36 Desmostachya 
bipinnata 

Poaceae Oct.-Jan. Pale Brown 
/ Green 

Elliptic Brown 

37 Digera muricata Amaranthaceae Aug.-Dec. Pinkish Rounded Yellow 
38 
 

Diplachne fusca Poaceae Through out 
year 

Greenish Elliptic Brown 

39 
 

Echinochloa 
crus-galli 

Poaceae Through out 
year 

Greenish Oblong/ 
Elliptic 

Brown 

40 Eclipta 
prostrata 

Asteraceae 
 

Sept.-Dec. White Rounded Grey 
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41 
 

Eleusine 
verticillata 

Poaceae Sept.-Nov. Reddish 
/Pinkish 

Elliptic Brown 

42 
 

Eruca sativa Brassicaceae Dec.-Feb. 
 

White Ovoid/ Sub-
globose 

Golden 

43 
 

Euphorbia 
helioscopia 

Euphorbiaceae Feb.-April Yellowish 
green 

Ovoid Dark Brown 

44 
 

Euphorbia 
prostrata 

Euphorbiaceae Sept.-Nov. Purplish 
/Pinkish 

Ovate/ 
Ovoid 

Pale Grey 

45 Fagonia indica Zygophyllaceae Sept.-Mar. 
 

White Rounded Golden brown 

46 Fumaria indica Fumariaceae Nov.-Feb. 
 

Pinkish Rounded Green with 
beak 

47 Galium aparine Rubiaceae 
 

Jan.-Mar. White Globose Black/ Grey 

48 Gnaphalium 
luteo-album 

Asteraceae Dec.-Feb. Yellowish/ 
Reddish 

Ovoid Grey 

49 Heliotropium 
strigosum 

Boraginaceae Oct.-Dec. White 
/ Blue 

Globose Black 

50 Hyocyamus 
niger 

Solanaceae 
 

May-Aug. Bluish Oblong Black 

51 Hypecoum 
pendulum 

Papaveracrae Dec.-Apr. Yellow Reniform Brown 

52 
 

Ipomoea 
eriocarpa 

Convolvulaceae Aug.-Nov. Pink Globose/ 
Rounded 

Purple 

53 Ipomoea 
hederacea 

Convolvulaceae Sept.-Dec. Blue Pyriform Black 

54 Kochia indica 
 

Chenopodiaceae Through out 
year 

Greenish Flat obovate Black 

55 Lathyrus 
aphaca 

Fabaceae 
 

Feb.-Mar. Yellow/ 
White 

Rounded Grey brown 

56 Launaea 
procumbens 

Asteraceae Oct.-Mar. Yellow Rounded Brown 

57 Leptadenia 
pyrotechnica 

Asclepiadaceae Jan.-May Yellow Linear Black with 
tuft  hair 

58 Lolium 
temulentum 

Poaceae Jan.-April Greenish Elliptic Brown 

59 
 

Malcolmia 
africana 

Brassicaceae Sept.-Dec. Purplish/ 
Violet/ pink 

Oblong Brown 

60 
 

Malva neglecta Malvaceae Dec.-Mar. Pinkish 
/ White 

Reniform Yellow 

61 
 

Malvastrum 
coromendelianum 

Malvaceae Aug.-Jan.  Pale Yellow Reniform Brown/ Black 

62 
 

Medicago 
denticulata 

Fabaceae July-Dec. Yellow Reniform Brown 

63 Melilotus albus 
 

Fabaceae Jan.-Mar. White Rounded Brown 

64 Melilotus 
indicus 

Fabaceae 
 

Dec.-Mar. Yellow Rounded Brown 

65 Moricandia 
sinacia 

Brassicaceae Sept.-Feb. Pink/Violet Ellipsoid Brown 

66 Oxalis 
acetosella 

Oxalidaceae Nov.-Jan. White/ Pale 
pink 

Ovoid Grey 

67 Oxalis 
corniculata 

Oxalidaceae Sept.-Oct. Yellow Oval Brown 

68 Panicum 
turgidum 

Poaceae Throughout 
year 

Greenish Ovoid Brown 

69 Peganum 
hermala 

Zygophyllaceae Mar.-Oct White Oval Black/ Grey 

70 
 

Phalaris minor Poaceae Jan.-April Greenish Ovate Brown 
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71 Phlomis 
spectabilis 

Lamiaceae June-Sept. Rosy 
pink 

Ovoid  Grey 

72 
 

Phlomis 
stewartii 

Lamiaceae July-Oct. Dusky 
Pink 

Ovoid Dark Brown 

73 
 

Phyla nodiflora Verbenaceae 
 

Throughout 
year 

White Rounded Grey 

74 Phyllanthus 
fraternus 

Euphorbiaceae Aug.-Nov. Yellowish/ 
White 

Elliptic Black 

75 
 

Phyllanthus 
maderaspatensis 

Euphorbiaceae Aug.-Dec. Reddish 
Yellowish 

Ovoid Shiny 
Black 

76 Physalis 
pubescens 

Solanaceae Oct.-Mar. Yellow Broadly oval Black 

77 
 

Polygonum 
plebejum 

Polygonaceae Oct.-Mar. Pink Ovoid Brown 

78 
 

Portulaca 
oleracea 

Portulacaceae Aug.-Dec. Yellow Rounded Dark Brown 

79 Pulicaria crispa 
 

Asteraceae Sept.-Mar. Yellow Rounded Grey 

80 Ranunculus 
muricatus 

Ranunculaceae Jan.-April White Ovate Black 

81 Ranunculus 
scleratus 

Ranunculaceae Jan.-Mar. Yellow Ovoid Black 

82 
 

Rhazya stricta Apocynaceae Jan.-June White  Elliptic Brown 

83 Rhynchosia 
minima 

Fabaceae Aug.-Dec. Yellow Oblong Brown 

84 Rumex dentatus 
 

Polygonaceae Sept.-Dec. Greenish Rounded Grey 

85 Rumex 
obustifolius 

Polygonaceae Sept.-Jan. Pinkish/ 
Yellowish 

Trigonous Reddish 

86 Salsola 
baryosma 

Chenopodiaceae Through out 
year 

Greenish Globose Black 

87 Sisymbrium irio 
 

Brassicaceae Nov.-Feb. Yellow Oblong Black 

88 
 

Solanum 
nigrum 

Solanaceae 
 

Mar.-Aug. 
 

White Oval  Dull Black 

89 
 

Solanum 
surrattense 

Solanaceae June-July Purple/ 
Bluish 

Rounded Yellow 

90 Sonchus asper 
 

Asteraceae Nov.-Jan. White Rounded Brown 

91 
 

Sophora mollis 
 

Fabaceae April-Sept. Yellow Elliptic Dark Brown 

92 
 

Sorgham 
halepense 

Poaceae Oct.-Jan. Greenish Elliptic Brown 

93 
 

Spergula 
arvensis 

Caryophyllaceae Nov.-Mar. White Globose Brown 

94 Spergularia 
rubra 

Caryophyllaceae Sept.-Mar. Pink Trigonous Dark 
Brown 

95 Sporobolus 
arabicus 

Poaceae Dec.-April Greenish Ovoid Brown 

96 Stellaria media 
 

Caryophyllaceae Jan.-April White Flat/ 
Reniform 

Brown 

97 
 

Suaeda 
fruticosa 

Chenopodiaceae Nov.-Jan. Greenish/ 
White 

Ovoid Black 

98 Trianthema 
portulacastrum 

Aizoaceae Mar.-Jun. White Rounded Black 
 

99 
 

Tribulus 
terrestris 

Zygophyllaceae Aug.-Dec. Yellow Rigid 
irregular 

Brown 

100 Trifolium 
alaxandrianum 

Fabaceae Jan.-April Pinkish/ 
White 

Rounded Brown/ Grey 
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101 Trifolium 
resupinatum 

Fabaceae Dec.-Apr. Reddish 
pink 

Rounded Black 

102 Trigonella 
corniculata 

Fabaceae Feb.-April Yellow Rounded Black/ Grey 

103 
 

Typha 
elephantina 

Typhaceae Aug.-Dec. Brown Striate/ 
Linear 

Brown 

104 
 

Verbena 
officinalis 

Verbenaceae Dec.-Mar. Pale pink/ 
purplish 

Rounded Black 

105 Veronica 
anagallis 

Scrophulariaceae Dec.-Mar. Blue Rounded Black 

106 
 

Vicia sativa 
 

Fabaceae Jan.-April Reddish blue Rounded Brown/ Grey 

107 Withania 
coagulans 

Solanaceae Nov.-Mar. Yellow Rounded Yellow 

108 Withania 
somnifera 

Solanaceae Through out 
year 

Greenish/ 
Yellow 

Rounded Yellow/ 
Brown 

109 
 

Xanthium 
strumarium 

Asteraceae Sept.-Dec. Greenish Oval  Brown 

110 Zygophylum 
atriplicoides 

Zygophyllaceae Sept.-Jan Creamy 
white 

Ovoid  Brown 

 

 

KEY TO FAMILIES 

 

1. Leaves parallel veined, vascular bundles without cambium 

2.  Male and female flowers in spikes --------------------------------------- Typhaceae 

2.  Male and female flowers not in spikes 

3.  Perianth in whorls, fleshy ------------------------------------------------- Liliaceae 

3.  Perianth not in whorls, not fleshy 

4.  Leaf sheath partially closed ---------------------------------------------- Poaceae 

4.  Leaf sheath fully closed -------------------------------------------------- Cyperaceae 

1. Leaves net-veined, vascular bundles with cambium 

5.  Sepals and petals not differentiated 

6.  Perianth reduced ----------------------------------------------------Euphorbiaceae 

6.  Perianth well-developed 

7.  Perianth trimerous to hexamerous ------------------------------ Polygonaceae 

7.  Perianth pentamerous 

8.  Perianth coloured -------------------------------------------- Nyctaginaceae 

8.  Perianth not coloured 

9.  Perianth fleshy ---------------------------------------- Chenopodiaceae 

9.  Perianth scarious --------------------------------------- Amaranthaceae 
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5.  Sepals and petals differentiated 

10.  Flowers strongly zygomorphic 

11.  Flower papilionacious ------------------------------------------------ Fabaceae 

11.  Flower not papilionacious 

12.  Leaves deeply dissected, petals with a spur -------------- Fumariaceae 

12.  Leaves not deeply dissected, petals without spur  

     13. Style gynobasic, fruit4, 1-seede nut---------------------- Lamiaceae 

       13. Style terminal, fruit many seeded capsule------------Scrophulariaceae 

10.  Flowers actinomorphic 

14.  Ovary inferior 

15.  Inflorescence in capitulum ------------------------------------ Asteraceae 

15.  Inflorescence not in capitulum 

16.  Plants climbers, with tendril ------------------------- Cucurbitaceae 

16.  Plants not climbers, with out tendril 

17.  Inflorescence umbel ----------------------------------- Ammiaceae 

17.  Inflorescence not umbel 

18.  Flowers solitary -------------------------------------- Aizoaceae 

18.  Flowers not solitary --------------------------------- Rubiaceae 

14.  Ovary superior 

19.  Stamen and carpels spirally arranged ----------------- Ranunculaceae 

19.  Stamens and carpels not spirally arranged 

20.  Sepals caducous ---------------------------------------- Papaveraceae 

20.  Sepals not caducous  

21.  Fruit silicula or siliqua ----------------------------- Brassicaceae 

21.  Fruit neither silicula nor siliqua  

22.  Leaves trifoliolate -------------------------- Oxalidaceae 

22.  Leaves not trifoliolate 

23.  Staminal tube present ------------------------ Malvaceae 

23.  Staminal tube not present 

            24.  Stamens 2, times the number of petals --------------------------- Zygophyllaceae 

            24.  Stamens as many as the petals 
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                  25.  Style gynobasic, Fruit of 4 Nut lets ----------------------------- Boraginaceae 

                  25.  Style not gynobasic, fruit not Nut lets 

                        26.  Plants with latex, gynostegium present ------------------ Asclepiadaceae 

                        26.  Plants with out latex, no gynostegium 

                         27.  Placentation free central  

                               28.  Petals free (polypetalous) ----------------------- Caryophyllaceae 

                               28.  Petals united (gamopetalous) ------------------------ Primulaceae 

                        27.  Placentation axile 

                               29.  Sepals 2 ----------------------------------------------- Portulacaceae 

                               29.  Sepals 5 

                                    30.  Plants with watery latex, fruit follicle  

    -------------- Apocynaceae 

                                    30.  Plants without watery latex, fruit not follicle 

                                            31.  Plants climbing by stem ----------------- Convolvulaceae 

                                            31.  Plants not climbing by stem 

                                                     32.  Fruits 2 - 4 seeded ----------------------- Verbenaceae 

                                                     32.  Fruits many seeded------------------------ Solanaceae 

 

KEYS TO SPECIES  

 

CYPERACEAE 

 

Cyperus rotundus Linn; sp. Pl. 45, 1753.  

Habit: An erect and medium sizel, troublesome perennial sedge of fields, lawns, banks and 

waste ground; stolons thickened at intervals into black, Leaves are usually shorter than 

stem. Flowering season and fruiting time is September-December. Umbels often 

overtopped by the longest of 3, foliar bracts; spikelets red-brown, spreading, spikes; glumes 

decurrent as hyaline wings. Nut is blackish-brown.  

Habitat: Moist habitats such as water channels/ water courses and imperfectly drained 

fields. Wet meadows, moist roadsides, waste places, ditches. 
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Distribution:  Through out Pakistan, India, China, Bangla Desh, Sri Lanka, Nepal, Niger, 

Nigeria, Northern Mariana Islands.  

 

LILIACEAE 

 

Asphodelus tenuifolius Cavan. In Ann, Scienc. Nat. 3:46, t. 27, f.2, 1801. 

Habit: An erect and medium size annual herb; Leaves all radical, terete, fistular. Flowers 

in racemes on usually branched scapes several of which spring from the root. Flowers white 

with a brown midrib to perianth, lobes 4-6 mm long and flowering season November-

February.Capsule globose, 3-5mm diameter, wrinkled. Seeds are sharply trigonous, and 

black in colour.  

Habitat: Throughout arable lands, waste places, sandy and rocky places. 

Distribution: Pakistan and India desert steppe, Iran, Middle East. Wide spread in warm 

and temperate region of the world. 

 

  POACEAE 

KEY TO TRIBES 

1a. Spikelets 2- flowered, falling entire at maturity, with the upper floret bisexual and the 

lower male or barren; spikelets dorsally compressed 

2a. Spikelets solitary, glumes usually membranous ---------------------------5. Paniceae 

2b. Spikelets paired, glumes rigid -------------------------------------- 1. Andropogoneae 

1b. Spikelets 1- many-flowered, breaking up at maturity above the persistent glumes, if 

falling entire than not 2- flowered 

3a. Inflorescence racemes or spikes ------------------------------------------ 3. Chlorideae 

3b. Inflorescence panicle, ether open or contracted 

4a. Spikelets 1- flowered 

5a. Lemmas usually awned; glumes longer and firmer than the lemma  

                                                         ------------------------2- Aveneae 

5b. Lemmas usually awnless, glumes and lemmas similar in texture  

                 ------------------- 7. Sporoboleae 
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4b. Spikelets 2- 3- flowered 

6a. Lemma 1-3 – nerved ------------------------------------------ 4. Eragrostideae 

6b. Lemma 5- nerved -------------------------------------------------------- 6. Poeae 

 

 

TRIBE No.1: ANDROPOGONEAE 

 

 Sorgham halepense (Linn.) Pers; syn. Pl. 1: 101. 1805. 

Habit: Rhizomatous perennial grass; culms simple or branched, panicle loose when in 

flower, sometimes some what contracted after flowering. Flowering season October-

January. Lanceolate to pyramidal, primary branches compound, bare at the base, ultimately 

bearing racemes of 1-5 spikelets pairs. Sessile spikelet elliptic to sub elliptic. Flowering 

season October-January and greenish in colour. Pedicelled spikelet at length deciduous, 

often purplish. Seed are brown in colour and elliptic in shape.  

Habitat: Edges of the fields.The species mostly present along the edges of crop fields but 

sometimes was found where there is a patch of the crop fields.   

Distribution: West Pakistan (Sind, Balochistan, Khyber Pakhtunkha, Gilgit and Kashmir) 

and Southern India 

 

TRIBE No. 2: AVENEAE 

 

KEY TO SPECIES 

1a. Spikelets 3- flowered, the two lowest florets male or sterile, inflorescence compact ---

--------------------------------------------------------------------------------2. Phalaris minor 

1b.   Spikelets 2- several-flowered, the lowest florets bisexual, inflorescence  

        loose panicle ------------------------------------------------------------1. Avena fatua 
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1. Avena fatua Linn; sp. Lp. 1: 80. 1753. 

Habit: An erect tall annual grass; or geniculately ascending stout, simple, leaf-blades, 

glabrous, rough; ligules, panicle nodding (sometimes subsecund). Flowering season 

Feburary-April. Seed elliptic and brown in colour.  

Habitat: Wheat crop fields, Disturbed and undisturbed natrural habitat. 

Distribution: Pakistan (Sind, Balochistan, Khyber Pakhtunkha and Kashmir), East to 

China, India Nepal and Europe. 

   

Phalaris minor Retz; obs. Bot. 3:8. 1783. 

Habit: An erect annual grass. Panicle long and wide, ovate-oblong. Glumes long, more or 

less equal, broadly winged, the wing margin usually erose-denticulate-occasionally entire; 

sterile floret, glabrous; fertile floret broadly lanceolate-ovate, grey-brown and shinning at 

maturity, pubescent. Flowering season January-April. Seed brown, ovate.   

Habitat: Throughout the fields of wheat crop. The seeds often mix with the wheat grains 

and creat a problem in separation.   

Distribution:  Pakistan (Sind, Balochistan, Khyber Pakhtunkha and Kashmir), India, Iran 

and China. 

 

TRIBE No. 3: CHLORIDEAE 

 

Cynodon dactylon (Linn.) Pers; syn.pl. 1: 85. 1805. 

Habit: A perennial grass with slender underground rhizomes. Culms slender, Leaf-blades 

often short and narrow,  glaucous, scaberulous, with or without scattered hairs, auricles and 

orifices bearded; ligule a short ciliolate.  Flowering almost through out year, flower 

greenish in colour. Racemes long in a single whorl. Spikelets long; glumes lanceolate, 1-

nerved; lemma silky-pubescent on the keel with simple hairs; lateral nerves often glabrous; 

palea glabrous, scaberulous on the keels; anthers more than 1mm long; caryopsis usually 

turgid or scarcely laterally compressed, seed colour brown.   

Habitat:  A weed of lawns, cultivated fields, pastures , railroad tracks, every where arable 

and non arable lands, disturbed and undisturbed areas. Loamy soils. 
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Distribution: Pakistan, India, Bangla Desh, Nepal, Sri Lanka, Iran, Afghanistan, worlwide 

distribution. 

 

TRIBE No. 4: ERAGROSTIDEAE 

  

KEY TO SPECIES 

  

 1a. Lemma usually entire at the apex, some times mucronate 

2a. Axis of the inflorescence, terminating with a sharp point; upper glume 

mucronate or awned; spikes digitate ---------- 1. Dactyloctenium scindicum 

2b.  Axis and branches of the inflorescence ending in a spikelet 

3a.  Spikelets falling entire at maturity from the axis of straight spikes 

   ------------------------             2. Desmostachya bipinnata 

3b.  Spikelets breaking up at maturity --------------- 4. Elusine verticillata 

 1b.  Lemma usually emarginated or 2-4-toothed or lobed at the apex  

                           -----------------------------3. Diplachne fusca 

1:     Dactyloctenium scindicum Boiss; diagn. Ser. 2.4: 131. 1859. 

Habit: A stoloniferous perennial grass forming extensive spreading mats; culms slender 

with swollen bases, erect. Leaf-blades flat or loosely folded, tough and rather glaucous, 

scattered papillose-hispid especially along the margins. Inflorescence composed of 3-4 (-

5) slightly falcate, oblong spikes, forming a compact head. The spikes readily 

disarticulating at maturity from the top of the culm. Spikelet 3-9-flowered, broadly 

lanceolate to ovate, glumes broadly elliptic in profile, the keel narrowly winged, the 

prominent scabrid keel extended into an awn half to as long as the glume; lemma lanceolate 

in profile, obtuse to acute with the scabrid kell extended into a mucro up to 0.8mm long; 

palea-keels finely scabrid, unwinged; anthers long.  Seed transversely rugose.  

Habitat: Through out the arable lands, reverine places. 

Distribution: Pakistan (Sind, Balochistan, Khyber Pakhtunkha and Kashmir), India, Iran 

and China. 
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2: Desmostachya bipinnata (Linn.) Stapfin thiselt.-Dyer. Fl. Cap.7: 632. 1900. 

Habit: A rhizomatous perennial grass; culms stout. Leaf-blades long, when unrolled; lower 

leaf-sheaths leathery, often densely flabellate towards the base of the culm. Inflorescence 

long; spikes clustered or spaced, spikelets 3-17- flowered, narrowly ovate to linear-oblong, 

lemma straw-coloured or suffused with purple. Flowering season October- January. Seed 

are elliptic in shape.  

Habitat: Arable and non arable lands, salty and non salty habitats, semi-steppe areas. 

Distribution: Pakistan, Saudi Arabia, Thailand, Mayanmar, Ceylon 

 

3. Diplachne fusca (Linn.) P. Beauv. Ex Roem. & Schult; syst. Veg. 2: 615. 1817. 

Habit: Aquatic or semi-aquatic rhizomatous perennial grass; rooting and branching from 

the lower nodes. Leaf-blades tough, linear with filiform tips, inrolled or rarely flat, scabrid, 

grey-green with a broad white central nerve. Inflorescence racemes.  Spikelets 6-11-

flowered, narrowly elliptic to elliptic, slightly overlapping, grey-green or olive-green; 

glumes keeled, scabrid on the keels, the lower lanceolate to narrowly lanceolate,  acute or 

acuminate, the upper narrowly oblong, acute or obtuse and minutely mucoronate. 

Caryopsis dorso-ventrally flattened. Flwering almost through out year greenish and seed is 

brown in colour.  

Habitat: Aquatic or semi-aquatic 

Distribution: Pakistan (Punjab and Sind), tropical and sub-tropical region. 

   

4. Eleusine verticillata Roxb; Fel. Ind. 1: 346. 1820. 

Habit:  Tufted annual grass; erect or geniculately ascending. Leaf-blades  soft, glabrous or 

sparsely pilose on the upper surface, rounded at the base, tapering to a fine hair-like tip. 

Inflorescence composed of several to many slender ascending second spikes 1.5-10 cm 

long. Spikelets 6-25- flowered, closely overlapping, whitish-green or brownish; glumes 

unequal, acute and mucronate, Flowering in September- November, reddish /pinkish in 

colour. Seeds are elliptic in shape and brown in colour.  

Habitat: Every where in the arable lands 

Distribution: Pakistan, India, Bangla Desh, Sri Lanka. China. 
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TRIBE No. 5: PANICEAE 

  

KEY TO SPECIES 

  

1a.  Spikelets not subtended by bristles 

2a. Upper floret coriaceous; lower lemma entire at the tip, awnless  

    ------------------------------------4. Panicum turgidum 

2b. Upper floret thinly cartilaginous; lower lemma often bilobed at the 

       tip or awned  

3a. Racemes mostly 4-rowed, the spikelets in clusters of 2 or more  

                        -------------------------3. Echinochloa crus-galli 

3b. Racemes mostly 1-2-rowed, the spikelets single or rarely paired  

       -------------------------- 1. Brachiaria ramosa 

1b.  Spikelets, or some of them subtended by 1-many bristles or spines  

                                                                                  ---------------------2. Cenchrus celiaris 

 

1. Brachiaria ramosa (Linn.) Stapfin prain, Fl. Trop. Afr. 9:542. 1919. 

Habit: Loosely tufted annual grass, leaf-blades broadly linear. Inflorescence of 3 racemes 

borne on an axis, simple or the longest with branchlets at the base, bearing mostly paired 

loosely contiguous spikelets appressed to the triquetrous rachis; pedicels shorter than the 

spikelets. Spikelets elliptic to broadly elliptic,  glabrous or pubescent, acute to cuspidate 

with or without a stipe; lower glume a third to half the length of the spikelets; upper glume 

and lower lemma membranous, or rarely the latter coriaceous; upper lemma rugose, sub 

acute to acute. Flowering season and fruiting time August-October. Flower colour 

greenish. Seed colour brown.  

Habitat: Through out arable lands, disturbed and undisturbed areas. 

Distribution: Pakistan (Sind, Balochistan, Khyber Pakhtunkha and Kashmir), India, Iran 

and China and Senegal. 

  



APPENDIX-1 
 

 122 
 

 

2. Cenchrus ciliaris Linn; mant. 2: 302.1771. 

Habit: Perennial grass often forming mats or tussocks; ascending, wiry or sometimes 

almost woody. Leaf-blades 3-25cm long, 2-10mm wide. Panicle cylindrical to ovoid, 2-

12cm long, 10-26mm wide, grey, purple or straw coloured, the rachis angular and 

puberulous; involucre elongate, sparsely or densely ciliate below, grooved on the face or 

not, filiform above, flexuous, often wavy, antrorsely scaberulous; outer bristles filiform. 

Flowering season and fruiting time August-December. Seeds are brown in colour and 

elliptic in shape.  

Habitat: Every where the arable and non arable lands, drought-hit habitat of the salt range. 

Distribution:  Pakistan, India, Iran, Iraq, Jordon, Oman, Some parts of southern Africa 

 
3. Echinochloa crus-galli (Linn.) P. Beauv; Ess. Agrost. 53, 161. 1812.  

Habit: Annual  talland erect grass/ herb  or ascending. Leaf-blades long and wide; ligule 

absent; sheaths glabrous, rarely appressed hairy. Inflorescence linear to ovate. Spikelets 

ovate-elliptic, hispid; lower lemma acuminate or with an awn; upper lemma 2-3mm long, 

in including the short herbaceous tip. Flowering season almost through out the year, 

greenish; seed brown.  

Habitat: Throughout tropical Asia and Africa in fields. 

Distribution: Pakistan, India, Bangla Desh, Indonesia, Cambodia. 

 

4. Panicum turgidum Forssk; Fl. Aegypt. Arb. 18.1775. 

Habit: A perennial grass forming bushes and often as much through; culms erect or 

ascending woody, usually dichotomously branched at the nodes, sometimes also forming 

fastigiated tufts of branches. Leaf-blades linear-lanceolate, flat, folded or convolute, 

glabrous and glaucous, stiff and pungent, often much shorter than their sheath, rarely 

filiform. Panicle is sub pyramidal. Flowering season through out the year and flower colour 

is greenish. Seeds are oval in shape and brown in colour.  

Habitat:  Sandy soil, Cholistan desert and thal desert of  Pakistan,  

Distribution: Pakistan (Sind and Balochistan), Southern Iran, Somalia, Egypt through 

Arabia and Southern Jordon.  
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TRIBE No. 6: POEAE 

 

Lolium temulentum Linn; Sp. Pl. 1: 83.1753. 

Habit: Annual herb; tufted or solitary, erect or geniculate at the base, slender to moderately 

stout. Leaf blades flat, with short spreading auricles at the base. Spikes erect, rigid, the 

spikelets their awn length or more apart. Spikelets 2-10 (-15)-flowered. Flowering season 

January-April; greenish; seeds brown; elliptic in shape.  

Habitat: Through out the wheat fields. Persistant weeds of arable land 

Distribution: Pakistan (Sind, Punjab, Balochistan, Khyber Pakhtunkha and Kashmir), 

India, China, Iran, Bangla Desh, Sri Lanka.   

 

TRIBE No. 7: SPOROBOLEAE 

 

Sporobolus arabicus Boiss; Diagn. ser. 1, 13: 47.1853. 

Habit:  A perennial, the tufts frequently connected by woody stolons. Leaf-blades 

glaucous, narrowly linear-acuminate, involutes, rarely flat, stiff, pungent, spinulose ciliate 

on the margins near the base. Panicle elliptical or pyramidal, the lower branches 

verticillate, bare at the base. Spikelets smooth or scarbrulous, densely clustered at the ends 

of the branches, lower glume, obtuse or truncate; upper glume almost as long as the lemma, 

lanceolate-elliptic, acute; lemma similar to the upper glume, as long as the spikelet. 

Flowering season December-April and greenish in colour.  Grain ellipsoid. 

Habitat: Arable lands, salt range of Pakistan, Riparian habitats. 

Distribution: Pakistan (Sind, Punjab, Balochistan, Khyber Pakhtunkha and Kashmir), 

Arabia, Iran, India, China.   

  

 

 

TYPHACEAE 
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Typha elephantina Roxb; Fl. Ind.  3. 566. 1832. 

Habit: An erect and tall perennial herb, Robust plant is more tall. Stem somewhat stout; 

leaf sheath usually open at throat; margin free. Flowering stem equal or somewhat smaller 

than the leaves; male and female flowers separated; staminate spike covered with pointed 

or linear hairs. Pollen usually free; female spikes with 1mm long peduncles; stigma linear 

and usually equal to the hairs and bracts. Flowering season August-December; brown in 

colour.   

Habitat: Acquatic and flooded areas, marshy and wetland habitats 

Distribution: Pakistan, Iran, Bangla Desh, India, Nepal, and African countries.    

 

AIZOACEAE 

 

Trianthema portulacastrum Linn; sp. pl. 223.1753. 

Habit: An annual and procumbent herb. Stem glabrous to sparsely pubescent. Leaves sub-

orbiculate to obovate; broad, obtuse or acute. Flowering season March-June, white in 

colour. Flowers axillary solitary, sessile. Fruit 4-5 seeded. Persistent, seeds black, rugos. 

Hasbitat:  Common weeds throughout the arable fields of Pakistan 

Distributrion: Pakistan, India, Bangla Desh, China, Rochy shores of UK, Sandy shores of 

UK. 

 

AMARANTHACEAE 

  

KEY TO GENERA 

1a. Perianth pink coloured -------------------------------------------------------------- 5. Digera 

1b. Perianth not pink coloured 

2a. Flowers in axillary sessile clusters ----------------------------------- 3. Alternanthera 

2b. Flowers not in axillary not in sessile clusters 

3a. Leaves linear to narrowly lanceolate, strongly hairy -------------------- 2. Aerua 

3b. Leaves broadly lanceolate to elliptic not strongly hairy 
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4a. Fruit spiny -------------------------------------------------------- 1. Achyranthes 

4b.Fruit not spiny ---------------------------------------------------- 4. Amaranthus 

 

 

1. Achyranthes aspera Linn; Sp. pl. ed. 1:204.1753. 

Habit:  An erect and tall perennial herb erect and tall, occasionally flowering in the first 

year, stiffy erect to subscandent or straggling  more or less prostrate, simple to much 

branched, stems stout to very weak. Leaves elliptic, oblong or oval. Flowers sharply 

deflexed against inflorescence axis and bracteoles shorter than the flowers, spinescent and 

persistent. Perianth whitish or pale green to red or purple. Flowering season August- 

December. Seed colour grey. 

Habitat:  Distrubed areas, road sides,  arable lands  

Distribution: Pakistan, India, Bangla Desh, China, Iran.   

 

2.        Aerua persica (Burm.f.) Merrull. in phil. Journ. Sci. 19:348. 1921. 

Habit: An erect and tall perennial hoary-tomentose undershrub. Leaves alternate, sessile 

or shortly petioled, linear to oblanceolate. Sometimes almost oblong, acute, obtuse or 

retuse, flat or margins recurved. Spikes one half -three inch long, sessile. globose or 

cylindric, densely woolly, panicled.  Flowering season and fruiting time August-January. 

Appearently flower colour white, flowers dioecious. Seed colour black / brown.  

Habitat: Arable and non arable lands, xeric habitat, Upper piedmont rain-fed areas. 

Distribution: Pakistan. India, Iran, Afghanistan, China  

 

3. Alternanthera Forssk. 

 Annual or perennial herb; prostrate or erect to floating or scrambling, with entire, 

opposite leaves. Inflorescence of sessile or peduncle heads or short spikes, axillary, solitary 

or clustered, bracteate, flowers hermaphrodite solitary in the axile of a bract, bibracteolate, 

bracts persistent but the perianth falling with fruit, bracteoles persistent or not. Perianth 

segments 5, free, equal or unequal, glabrous, or furnished with smooth or denticulate hairs. 

Stamens 2-5, some occasionally without anthers, the filaments distinctly monoadelphous 

at the base into a cup or tube, alternating with large and dentate or laciniate to very small 
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pseudo-staminodes (there rarely obsolete). Style short, stigma capitate. Ovary with a single 

pendulous ovule. Fruit an indehiscent-utricle, thin walled or sometimes corky; seeds more 

or less lenticular. 

 

KEY TO SPECIES 

 1a. Fruit spiny ----------------------------------------------- 1. Alternanthera pungens 

 1b. Fruit not spiny ---------------------------------------------2. Alternanthera sessilis 

 

1.        Alternanthera pungens Kunth in H.B.K; Nov. Gen. Sp. 2: 26.1817. 

Habit: A prostrate mat-forming annual herb with a stout vertical rootstock, also rooting at 

the lower nodes much-branched from the base outwards, stem and branches terete, striate 

with long, white hairs but frequently glabrescent. Leaves broadly rhomboid-ovate to 

broadly oval or obovate. Inflorescence sessile, axillary, solitary. Flowering season through 

out the year and flower white in colour. Bracts and bracteoles strongly spinescent; bracts 

membranous. Fruit orbicular, rounded or retuse above, seed discoid brown, shining faintly 

reticulate.  

Habitat:  Rochy shores, sandy shores, arable lands. 

Distribution: Pakistan, India, China, United Kingdom, Iran, Bangla Desh. 

 

2. Alternanthera sessilis (Linn.) DC. Cat. Hort. Monsp. 77.1813. 

Habit: An erect annual herb in drier situations with slender, more solid, stems erect, more 

or less much-branched, in wetter places ascending or commonly prostrate with stems. Stem 

and branches green or purplish, with a narrow line of whitish hairs. Leaves extremely 

variable in shape and size, linear-lanceolate to oblong, oval or obovate-spathulate. 

Inflorescence sessile, axillary, solitary or in clusters of up to 5. Flowering season through 

out the year and flower white in colour. Seed discoid, brown shining faintly reticulate. 

 Habitat: Cultivated lands or abundant on moist places, clayey soil in low land areas, 

riverine areas and damp shady places 

 Distribution: Pakistan, India, China, Bangla Desh, Sri Lanka. 
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4.         Amaranthus viridis Linn; Sp. Pl. ed. 2:1405. 1763. 

Habit: An erect and medium size annual herb. Stem rather slender, sparingly to 

considerably branched, angular, glabrous or more frequently increasingly hairy upwards 

with short or longer  multicelluar hairs. Leaves glabrous. Flowering season and fruiting 

time through out the year. Flowers green,. Bracts and bracteoles deltoid-ovate to 

lanceolate-ovate, whitish-membranous with a very short, pale or reddish awn formed by 

the excurrent green midrib, bracteoles shorter then the perianth. Seeds round, only slightly 

compressed, dark brown to black with an often paler thick border.  

Habitat: Cultivated and non cultivated land, waste areas, disturbed habitats. 

Distribution: Pakistan, East Asian origin, India, Thailand, Sari Lanka, Maynamar.   

 

5.    Digera muricata (Linn.) Mart. In Nov. Act. Acad. Caes. Leop. Carol. 

13 (1): 285.1826. 

Habit:  An erect and medium size annual herb; simple or with ascending branches from 

near the base; stem and branches glabrous or very sparingly pilose, with pale-ridges. Leaf 

blade narrowly linear to broadly ovate or rarely sub rotund, glabrous. Flowers glabrous, 

white tingled with pink to carmine or red, usually becoming greenish-white in fruit, in long 

and slender or shorter and denser axillary racemes, long pedunculate, the inflorescence axis 

glabrous or sparingly spreading-hairy. Flowering season, August-December and pinkish in 

colour. Fruit subglobose, slightly compressed, bluntly keeled along each side, surmounted 

by a thick rim or a corona of short, firm processes furnished through out with verruce or 

ridges, style persistent. Seed yellow; rounded seed.   

Habitat:  Waste places, cultivated lands, Sandy shores, Rocky shores. 

Distribution: Pakistan, India, Afghanistan, Indonesia, Malaysia.  

 

 

 

AMMIACEAE 

 

Anethum graveolens Linn; sp. Pl. 263, 1753. 
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Habit: An erect and tall annual herb, glaucous, leaves petioled, 3-4-pinnate; ultimate 

segments filiform; leaf bases sheathing. Bracts and bractlets lacking, calyx teeth obsolete. 

Petals yellow. Stylopodium conical, carpophore divided, fruit ovoid, strongly dorsally 

flattened; Inner seed face plane to slightly concave. Flowering season August-Janaury, 

flowers white/ purple colour. Seeds are brown black and elliptic in shape.  

Habitat: Edges of the crop fields, range mesic to dry fields, road sides, waste places. 

Distribution:  Pakistan, India, Asia, Europe, USA.    

 

APOCYNACEAE 

 

Rhazya stricta Decne; in Ann. Nat. su. Ser. 2.4:80 1835. 

Habit: An erect evergreen perennial herb. Leaves linear-lanceolate, elliptic or 

oblanceolate, spirally arranged, yellow and thick when dry, sessile, entire, and tapering at 

both ends. Glabrous or puberulous on midrib beneath, lateral nerves obscure ressile. 

Inflorescence axillary or terminal, of peduncled shortly branched cyme; peduncle 

pubescent. Flowering season Janaury-June, Flowers  white, bract foliaceous, bracteoles 

subulate-lanceolate, acute, calyx deeply divided, lobes ovate, acute-acuminate, long, 

corolla, dialated above the middle lobes, ovate, acute spreading. Disc cup-shaped style, 

filiform, stigma shortly bilobed, rounded. Follicles, straight or slightly curved, pale brown 

in colour glabrous, striated, seed, brown, rugose, shortly winged.  

Habitat: The species found in sandy texture in soil frequently in the upper piedmont rain-

fed areas.  

Distribution: Pakistan (Suleiman mountainous range, Khurum agency, Kohat and Karak), 

Iran, Afghanistan, India, Kashmir.     

 

 

 

ASCLEPIADACEAE 

 

KEY TO SPECIES 
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1a. Plants apophyllous, flowers minute yellowish --- ------2. Leptadenia pyrotechnica 

1b. Plants with broad leaves, flowers large, whitish pink ----------1. Calotropis procera 

 

1. Calotropis procera (Willd.); R.Br. in Ait; f; Hort. Kew. 2: 78, 1811. 

 

Habit: An erect or sub erect, hoary perennial shrub and tall. Inflorescence and young parts 

floccosely white-tomentose. Leaves thick; ovate or obovate-oblong to elliptic or broadly 

ovate; usually the cordate or amplexicaul base. Flowers white blotched with purple or 

purplish-pink, in umbellate cymes on stout lateral peduncles. Flowering season almost 

through out year. Seeds are oval in shape and assested seeds.   

Habitat:  Xeric condition and every where cultivated or non cultivated areas 

Distribution: Pakistan, Niger, Nigeria, Oman, India, Bangla Desh, Kashmir, Sri Lanka. 

   

2.        Leptadenia pyrotechnica (Forssk.) Decne. In Ann. Sc. Nat. 1838. 

Habit: A perennial glabrous shrub with long erect twiggy branches. Leaves are acuminate, 

shortly petioled, leathery caducous. Inflorescence cymes peduncled, hoary. Flowers small 

one eighth inch in diameter. Flowering season January-May. Flowers small and yellowish 

in colour. 

Habitat: Sandy dunes or xeric/ rain-fed environment 

Distribution: Pakistan, Niger, Nigeria, Oman, India, Iran, China. 

 

ASTERACEAE 

 

KEY TO SPECIES 

1a. Leaves spiny ----------------------------------------------------- 1. Carthamus oxycantha 

1b. Leaves not spiny 

      2a. Fruits with strong hooks -------------------------------------8. Xanthium strumarium   

      2b. Fruits without hooks 

             3a. Heads solitary, axillary--------------------------------------3. Eclipta prostrata    

             3b. Heads not solitary axillary 
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                  4a. Flowering stem leaf less, latex yellow ------------ 5. Launaea procumbens 

                  4b. Flowering stem not leaf less, 

                        5a. Leaves strongly undulate, plants aromatic ---------- 6. Pulicaria crispa 

                        5b. Leaves not undulate, plants not aromatic 

                             6a. Leaves pubescent, capitula 3mm in diameter ---4. Gnaphalium sp 

                             6b. Leaves not pubescent, capitula more than 5mm in diameter 

                                   7a. Leaves dissected, flower yellow  ----------------- 7. Sonchus sp 

                                   7b. Leaves not dissected, flower white  ----------- ----2. Conyza sp 

 

1. Carthamus oxycantha M.B. Fl. Taur. - Cauc. 2: 283. 1808. 

Habit: A stout strongly armed, generally much branched, puberulous annual herb. Stem 

and branches white. Leaves sessile, or oblong-lanceolate; lower often pinnatifid, shortly 

spinulose-toothed; upper one half- amplexicaul, very spinous. Heads three fourth-two inch 

in diameter; outer involucral bracts exceeding the head, white below the contracted portion, 

green above it, with yellow spines. Flower yellow. Flowering season May-July. Seed 

brown, rounded. 

Habitat:  Mostly dryand open places, cultivated fields, road sides and linear corridors. 

Distribution: Pakistan, Afghanistan, Azerbaijan, India, Iraq, Kyrgyzstan, Tajikistan, 

Turkmenistan.  

 

2. Conyza bonariensis (Linn.) Cronq. Loc. Cit. 1943. 

Habit: An erect and tall annual herb, usually more densely hairy; inflorescence sometimes 

with elongate branches, overtopping the main axis; capitula wide; involucre hirsute 

throughout, rarely glabrous or nearly so. Flowering season and fruiting time through out 

year. Flower white in colour. Seed colour grey. 

Habitat: Water courses/ water channels of the fields, disturbed soil, cultivated areas. 

Distribution: Pakistan, India, China, Bangla Desh, Sri Lanka.  

3. Eclipta prostrata (Linn.) Linn. Mantissa. Alt. 286. 1771. 

Habit: A procumbent strigose, much-branched perennial herb. Leaves oblong to 

lanceolate, remotely serrate, acute, sessile or the lower petiolate. Capitula hemispherical; 
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involucre bracts herbaceous, receptacular scales setaceous, ciliate at apex. Flowering 

season September-December; flower white. Seeds are rounded in shape and grey in colour.  

Habitat: Arable lands and wet land areas. 

Distribution: Pakistan, China, India, Cambodia, Malaysia, Nepal.  

 

4. Gnaphalium luteo-album Linn; sp. Pl. 851. 1753. 

Habit: An erect and tall perennial herb or ascending, simple or branched species. Cauline 

leaves oblong to linear, not decurrent, white-tomentose on both surfaces, the lower obtuse. 

Corymb small, dense. Capitula sessile, ovoid, in semi-globose clusters of 4-12. Involucral 

bracts yellowish, glabrous, obtuse, the outer broadly ovate, the inner oblong, florets 3mm, 

yellowish, reddish above, hermaphrodite. Flowering season December-Feburary. Flowers 

are yellowish/ reddish in colour. Seeds are oval in shape and grey in colour.  

Habitat: Water Courses or wet places, waste places, cultivated fields. 

Distribution: Pakistan, India, China, Bangla Desh, Iran. 

 

5. Launaea procumbens (Roxb.) Ramayya & Rajagopal, kew Bull. 23. (3). 

463.1969. 

Habit: A prostrate and procumbent perennial herb, often woody at the base. Leaves mostly 

basal, usually lyrate or runcinate-pinnatisect; lobes broadly triangular, white-spinulose at 

margin. Capitula terminal. Involucre/ bracts wide, with wide scarious margins. Flowering 

season October-March. Flowers yellow in colour. Seeds are rounded in shape and brown 

in colour.  

Habitat: Arable fields, moist places. 

Distribution: Pakistan, Egypt, Arabia, Iraq, Central Asia, India, Afghanistan, Australia, 

Malayasia, Sri Lanka, Bangla Desh.   

 

6. Pulicaria crispa (Forssk.) Bth. in Gen. pl. 2: 336. 1873. 

Habit: A densely cottony, much branched perennial herb. Inflorescence: heads solitary 

terminal in branches. Leaves sessile, sub-spathulate, those on lower nodes-semi-

amplexicaul, margin recurved toothed and crisped; inflorescence: heads solitary terminal 
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in branches, involucral bracts pubescent; ray florets ligulate, ligule shorter than the bracts. 

Flowering season September- March; flower yellow in colour. Seeds are rounded in shape 

and grey in colour.  

Habitat:  The species was found mostly wet places or silt soil in texture.  

Distribution: Pakistan, India, Bangla Desh, China, Sri Lanka.   

 

7.         Sonchus asper (Linn.) Hill. Herb. Brit. 1: 47. 1769. 

Habit: An erect and tall annual or biennial herb. Leaves glabrous, the lower spathulate, 

entire to pinnatifid, the upper entire to pinnatisect, with triangular-ovate to linear, dentate 

lobes and rounded. Flowering season November- January, flowers white in colour. 

Habitat: Wet places of arable fields. Sonchus asper can grow variety of soil types like 

white to grey sand, Upland mountain, Riparian sites. 

Distribution: Pakistan, India, Nepal, China, Bangla Desh, Kazakistan, Korea and 

Australia.  

 

8. Xanthium strumarium Linn; sp. pl. 987.1753. 

Habit: A prostrate perennial herb. Leaves long-petiolate; lamina broadly ovate to 

triangular, with a cordate or rarely cuneate base, entire, coarsely serrate lobes, green and 

with short, stiff hairs on both surfaces. Capitula in axillary clusters and sometimes also in 

a terminal, leafless inflorescence, the male above the female. Involucre in fruit with straight 

or hooked spines and distinct beaks. Flowering season September- December. Flowers are 

greenish in colour.  

Habitat: River bank, lake shores, farmlands, wet places, waste lands, roadsides, cultivated 

fields, flood lanes.  

Distribution: Pakistan, India, Australia, Native of South America.   

 

 

BORAGINACEAE 

 

Heliotropium strigossum Willd; sp. pl. i: 743. 1798. 
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Habit: An erect perennial herb. Stem tufted; Leaves small, nearly sessile, linear-lanceolate, 

entire and acute.  Flowering season October-December, flowers small, white or pale-blue. 

Seeds are globose and black in colour.  

Habitat: Sandy soil or sandy dunes, muddy soil on river bank, swamp areas. 

Distribution: Pakistan, India, Arabia, Madagascar, Africa, Ziombabwe.  

 

BRASSICACEAE 

  

KEY TO SPECIES 

1a. Fruit siliculae 

2a. Petals minute sometimes absent, fruit with two hemisphere lobes  

      --------------------------2. Coronopus didymus 

2b. Petals well developed fruit without two hemisphere lobes----------- 1. Capsella sp 

1b. Fruit siliquae 

3a. Petals with prominent brown and violet veins ------------------------3. Eruca sativa 

3b. Petals without prominent brown and violet veins 

4a. Basal leaves pinnately lobed, flowers 3mm across, fruit 1mm broad  

    ---------------------------------------6. Sisymbrium irio 

4b. Basal leaves not pinnately lobed, flowers more than 3mm across, fruit 

       than 1mm broad. 

5a. Flowers violet or pink, fruit without a beak ------- 4. Malcolmia africana 

5b. Flowers yellow, fruit with a beak 

    --------------------------5. Moricandia sinacia 

 

 

 

1. Capsella bursa-pastoris (Linn.) Medik. pflanzengatt. 1. 85. 1972. 

Habit: An erect and tall annual and ruderal herb, glabrous or hairy with simple or branched 

hairs. Basal leaves rosulate, very variable, usually pinnatifid Flowering season January-

April. Inflorescence racemes many flowered.  Flowers white in colour. Seeds are oblong 

in shape and brown in colour.   
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Habitat:  Sandy soil, arable fields, riparian areas. 

Distribution: Pakistan, India, rocky shores and sandy shores of United Kingdom. 

 

  2.       Coronopus didymus (Linn.) Smith, fl. Brit. 2: 691. 1804. 

Habit: A prostrate sometimes erect annual herb, diffuse or procumbent, often somewhat 

foetid, branched mostly from below, glabrous or hairy. Basal and lower leaves rosulate, 

pinnatisect, stalked, and 6-10-jugate. Upper leaves similar or pinnatifid and only 3-5-

jugate, sessile or sub sessile; lobes sinuate toothed, often only on one side. Flowering 

season September-February, flower white in colour. Inflorescence is racemes type.  

Flowers are minute. Seeds are reniform in shape and reddish brown in colour.  

Habitat: Waste places, road sides, arable fields,  

Distribution: Pakistan, India, Bangla Desh, Sri Lanka, China. 

  

3. Eruca sativa Mill; Gard. Dict; ed. 8, 1: 1768. 

Habit: An erect and tall annual herb. Leaves lyrate-pinnatifid, more or less fleshy; lower 

subrosulate, shortly stalked, 4-5 jugate.Flowering season December-February. Racemes 

type inflorescence.  Flowers are  large, whitish to dull yellow or dirty white in colour. Seeds 

6-12 in each locule, ovoid or subglobose, pale brown or golden.  

Habitat: Cultivated fields, waste grounds, irrigated fields. 

Distribution: Pakistan, India, Afghanistan, China, Nepal, Bangla Desh, Sri Lanka.  

 

4.  Malcolmia africana (Linn.) R.Br. Hort. Kew. Ed. In Aiton, 2. 4: 121. 1812. 

Habit: An erect and tall annual herb, very polymorphic, branched, erect or sub erect, often 

roughly and densely hairy with simple, forked or branched hairs. (heterotrichous), rarely 

sub-glabrous.or glabrous, leaves oblanceolate, oblong or sub elliptic, stalked to sessile, 

entire to sinuate-dentate, very variable, more or less  acute. Racemes 10-30 flowered. 

Racemes type inflorescence.  Flowering season September-December, flowers violet or 

pinkish, rarely whitish in colour. Seeds oblong and brown in colour.    

Habitat: Cultivated fields, road sides, desert areas. 

Distribution: Pakistan, India, China, Turkey, Israil. East Sahara desert, Palestine, Arabia, 

Iraq and Iran. 
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5. Moricandia sinacia (Boiss.) Boiss. fl. Or; 1. 386. 1867. 

Habit: A robust erect and tall annual herb., thick and woody below, glaberous, somewhat 

glaucous, branched. Lower leaves obovate, upper leaves more or less ovate.  Flowers are 

pink or violet in colour. Flowering season September – February. Seeds are elliptic and 

brown in colour.    

Habitat:  Waste lands, arable lands 

Distribution: Pakistan, Southwestern Afghanistan, Iran.    

 

6. Sisymbrium irio Linn; sp. pl. 659. 1753. 

Habit: An erect and tall annual ruderal herb, glabrous or sparsely hairy with simple hairs, 

basal and lower leaves petiolate, pinnately lobed with a hastate terminal lobe larger than 

the laterals. Flowers are yellowish in colour. Flowering season November- February. Seeds 

areoblong and black in colour.   

Habitat: Arable lands and nutrient rich soil, semi-steppe.  

Distribution: Pakistan, Tajikistan, Iran, Afghanistan, China, India.   

 
CARYOPHYLLACEAE 

  

KEY TO SPECIES 

1a.  Leaves elliptic broad, more than 10mm broad ------------------2. Stellaria media 

1b.  Leaves linear less than 3mm broad 

2a.  Leaves 2 per node, capsule dehiscing with 3-valves ----3. Spergularia rubra 

2b. Leaves 4-6 per node, capsule dehiscing with 5- valves ---1. Spergula arvensis 

 

1. Spergula arvensis Linn; sp. pl. 440. 1753. 

Habit: Annual herb with ascending stems more or less branched at the base, moderately to 

densely glandular-hairy above. Leaves Linear, Flowers white in colour. Flowering saeson 

November-March.                                                                                                                                                

Habitat: Wet places and high saline environment of fields.  



APPENDIX-1 
 

 136 
 

Distribution: Pakistan, Taiwan, India, China.  

 

2. Stellaria media (Linn.) Vill. Hist. pl. Dauph. 3: 615. 1789. 

 Habit: An erect annual herb, Leaves entire; Flowering season Janaury-April, flower 

white; flowers one fourth-one third inch in diameter, in axillary and terminal cymes; 

pedicel slender, glabrous or glandular-pubescent, one inch long. Sepals free to the base, 

elliptic-oblong, obtuse or sub-acute, glandular hairy or covered with minute points. Petals 

shorter than the sepals. 

Habitat: Wet lands, open ground, semi-steppe, disturbed grounds 

Distribution: Pakistan, India, Europe, China.  

  

3. Spergularia rubra (Linn.) J. sc. Presl, Cechica 94. 1819. 

Habit: An annual herb with slender to somewhat woody tap-root; stems long, diffuse, 

decumbent or procumbent. Leaves very fasciculate; stipules lanceolate, acuminate, silvery. 

Bracts of the inflorescence almost as large as leaves. Petals uniformly pink. Flowering 

season September- March and pink in flower colour. 

Habitat: Wet places and saline environment in the arable fields, waste places and disturbed 

areas. 

Distribution: Pakistan, India, Jordan, Bangla Desh, China. 

   

 

 

 

 

CHENOPODIACEAE 

  

KEY TO GENERA 

        1a.Leaves flat, not fleshy 

               2a. Flowers bisexual, leaves not hastate-ovate -------------------2. Chenopodium 

    2b. Flowers unisexual, leaves hastate-ovate ----------------------------- 1. Atriplex 
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         1b.Leaves not flat, fleshy 

              3a. Leaves terete………………………………………………………..5.Suaeda 

              3b.Leaves not terete 

                     4a. Fruit winged……………………………………………………4.Salsola 

                     4b. Fruit not winged………………………………………………..3.Kochia 

 

1. Atriplex crassifolia C.A. Mey. In Ledeb. Fl. Alt. iv. 309. 

Habit: An erect or diffuse much branched and tall mealy annual herb. Stem and branched 

white. Leaves petiolate, oblong or ovate, Flowering season December-April, flower 

greenish, flowers monoecious; male clusters in long, slender, terminal, leafless, interrupted 

spikes; female flower-clusters small, axillary, mostly on the lower part of the branches. 

Fruiting bracts ovate to orbicular, with cuneate to rounded base, each entire or toothed and 

each bearing a thick white convex smooth disk on its base 

Habitat: Cultivated fields, saline environment.  

Distribution: Pakistan, India, China, Bangla Desh, Nepal. Australia. 

  

2. Chenopodium Linn. 

 Erect or prostate herbs, stem angled, leaves alternate entire lobed or toothed. 

Flowers minute, bisexual in axillary clusters or cymes. Sepals 3-5 stamens 1-5 disk 0- 

Ovary unilocular superior. Styles 2-3. utricle membranous, included in the perianth. Seed 

horizontal or vertical, testa crustaceous, albumen floury; embryo annular. 

 

KEY TO SPECIES 

1a. Leaves dentate, both leaf surface green ----------------------- 2-ii Chenopodium murale 

1b. leaves almost entire, the lower surface of leaf white --------- 2-i. Chenopodium album 

 

2-i.      Chenopodium album Linn; sp. pl. 219. 1753. 

Habit: An erect annual scentless herb, greenish or mealy-white. Stem angled, often striped 

green, red or purple. Leaves vary variable in shape, lower ovate or oblong, toothed or entire, 

angled or lobed, margin more or less sinuate; upper mostly narrow, entire; petiole slender, 

often equaling or longer than the lamina. Flower greenish in colour. Flowering season and 
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fruiting time October-Feburary. Flowers in cymose clusters, forming axillary. Spikes or 

long terminal panicles.  

Habitat: Saline environment of the arable fields 

Distribution: Pakistan, India, Iran, China, Bangla Desh, Kashmir. 

 

2-ii.     Chenopodium murale Linn; sp. pl. 219. 1753. 

Habit: An annual herb, somewhat foetid, sub-glabrous; branches erect or somewhat 

diffuse, bright green, rhombic or deltoid ovate, acute, base cuneate, sides irregularly lobed 

and more or less sharply toothed; petiole long or short. Flowering season and fruiting time 

October-Feburary. Flower greenish in colour. Flower-clusters in lax or dense axillary 

divaricate cymes. 

Habitat: Saline environment of cultivated fields, edges of fields. 

Distribution: Pakistan, India, Iran, China, Bangla Desh, Kashmir.  

 

7.        Kochia indica Wight, IC. Pl. 1791. 1852. 

Habit: A tall erect whitish annual herb, branching from the base, covered with wholly 

hairs. Leaves elliptic or linear- lanceolate, acute, base tapering, hairy on both sides. 

Flowering season almost through out year, flower greenish, flowers minute, axillary, 

solitary or in pairs. 

Habitat: Cultivated or mostly abdoan area, road sides, disturbed areas. 

Distribution: Pakistan, North Africa, Sudan, India, Egypt.  

 

4. Salsola baryosma (R.&S.) Dandy in F.W. Andrews, Fl.Pl. Angl. Egypt. 

Sudan1: 111.1950. 

Habit: A densely tall and branched hoary perennial herb, branched stout. Leaves crowded, 

minute; sub-globose and fleshy. The floral ones somewhat imbricate and forming short 

cylindric spikes. Flowering season almost through out year, flower greenish, flowers small; 

bracteoles fleshy, one twentieth inch long, broadly ovate or orbicular. 

Habitat: Abdoan areas near the cultivated fields, saline arid communities. 

Distribution: Cholistan desert of Pakistan, Suleiman mountanious range, India. 
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5.        Suaeda fruticosa (Linn.) Forssk. Ic. 70; FBI. 5:13. 

Habit: A much branched and tall perennial undershrub, branches pale, glabrous, often with 

quite prominent leaf scars. Leaves alternate, sub-sessile, fleshy; floral leaves smaller, 

sessile. Flowering season November-January, flower greenish/ white, flowers solitary. 

Habitat: Abdoan fields near the cultivated area, saline habitats, drier sites and coastal belts 

Distribution: Pakistan, India, Afghanistan, Iran.  

 

CONVOLVULACEAE 

  

KEY TO GENERA 

1a. Leaves sessile upto 1cm long -------------------------------------------------2. Cressa 

1b. Leaves petiolate more than 3cm long 

2a.Leaves hastate ------------------------------------------------------- 1. Convolvulus 

2b.Leaves not hastate ------------------------------------------------------ 3. Ipomoea 

 

1. Convolvulus arvensis Linn; sp. pl. 153. 1753. 

Habit: Climbing and prostrate annual or perennial herbs, branching at the base. Stems 

long, glabrous to pubescent. Leaves glabrous to pubescent, ovate to broadly, oblong or 

linear to linear-oblong, sagittate to hastate, acute to obtuse. Flowering season and fruiting 

time September-March, flowers campanulate, bracteate, 1 (-2), axillary, pale pink to lilac 

with dark purple bands; pedicellate.  

Habitat: Through out the cultivated fields of cotton, roadsides, disturbed areas, through 

out the temperate and tropical parts of the world. 

Distribution: Pakistan, China, India, Afghanistan, Iran, Bangla Desh, Nepal. 

 

2. Cressa cretica Linn; sp. pl. 223. 1753. 

Habit: A perennial erect and procumbent medium sized herb, Stems basally woody much 

branched above; branches pilose. Leaves closely condensed, sessile, ovate-lanceolate to 

ovate, apex acute, basally cuneate, rounded or sub-cordate, pubescent. Flowering season 
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and fruiting time November-March. Flower white in colour. Calyx ovoid, the sepals 

obovate, abruptly acute, silky pubescent. 

Habitat: Cultivated and non cultivated area, sandy and saline soil. 

Distribution: Pakistan, Iran, Iraq, Afghanistan, Madagascar, Afica, Asia.  

  

3. Ipomoea Linn. 

 Climbers, shrubs or trees, usually twining but sometimes prostrate or floating. 

Leaves variable in shape and size, entire, lobed or divided or rarely compound. Flowers 

mostly in axillary, 1- many-flowered dichasia, rarely paniculate. Sepals herbaceous to 

subcoriaceous, glabrous or pubescent. Corolla regular or slightly zygomorphic, mostly 

funnel-shaped or campanulate, less often tubular or salveriform. Fruit globose or ovoid, 

capsules mostly 4- valved. Seeds are glabrous to pubescent. 

 

KEY TO SPECIES 

1a.  Leaves linear-lanceolate, corolla pink or purple without white center ---------- 

---------------- 3-i. Ipomoea eriocarpa 

1b.  Leaves cordate-ovate, corolla blue with white center ---------------------------- 

-------------- 3-ii. Ipomoea hederacea 

 

 

3-i. Ipomoea eriocarpa R.Br; Prodr. 484. 1810. 

Habit: A perennial herb, twining or prostrate, retrorsely to patently pilose; Leaves 

lanceolate to oblong or linear-lanceolate to ovate,  cordate basally, attenuate to acuminate 

apically, pubescent on both surfaces.  Flowering season August-November, flower pink, 

flowers axillary, in sessile or short-pedunculate cymes or almost heads. Sepals linear 

acuminate from an ovate base, Corolla tubular to slightly longer than sepals, pink or purple. 

Fruit capsular, broadly ovoid. 

Habitat:  Summer sowing crops such as cotton cultivated area 

Distribution: Pakistan, India, Tropical Africa, Madagascar, Malaysia, North Australia.  

  

3-ii. Ipomoea hederacea Jacq; icon. pl. Rar. 1: t. 36. 1786. 
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Habit: An annual climber herb; densely to scattered pubescent with large trichomes 

throughout. Leaves cordate-ovate, entire or 3-lobed,  basally cordate, apically acuminate 

to acute, pubescent. Flowers in 1- few-flowered cymes. Sepals long-lanceolate, abruptly 

narrowed and spreading or curved at least in fruit, usually with some long erect trichomes 

on the base. Corolla lavender to blue with a white center in wild plants, varying to purple 

in cultivated races. Fruit capsular, subglobose to globose. 

Habitat: Weed of summer sowing crops areas.  

Distribution: Pakistan, India, Tropical Africa, Madagascar, Malaysia, North Australia 

  

CUCURBITACEAE 

  

KEY TO GENERA 

1a. Leaves deeply dissected -------------------------------------------1. Citrullus 

1b. Leaves not dissected -----------------------------------------------2. Cucumis 

 

1.        Citrullus Schrad. 

 Annual or perennial, trailing or climbing herbs, monoecious, tendrils simple, or 

proximally 2-3 (-4)-fid.Leaves simple, usually deeply bipinnately lobed. Flowers yellow, 

medium sized, (male and female) flowers solitary. Calyx short, campanulate, calyx lobes 

moderately large. Petals 5, united below the middle. Stamens inserted on the tube, free 

connective broad, thecae flexuous. Ovary hairy, subglobose, ovules many, horizontal; 

staminodes present; stigma 3-lobed. Fruit medium to large, globose or subspherical, 

greenish, pericarp firm, mesocarp fleshy, indehiscent seeds many, usually ovate in outline, 

compressed, smooth or slightly rough. 

 

KEY TO SPECIES 

1a. Fruit strongly bitter, fruit round -------------------------1-i. Citrullus colocynthis 

1b.Fruit not bitter, fruit ellipsoid ------------------------------ 1-ii. Citrullus lanatus 
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1-i. Citrullus colocynthis (Linn.) Schrad. In Linnaea 12. 414. 1838. 

Habit: Perennial trailing herbs with somewhat woody tuberous root. Stems shortly hairy 

when young becoming scabrid. Tendrils simple, rarely bifid, slender, glabrous. Leaf blade 

more or less elongate-ovate in outline. Flowering season and fruiting time through out year 

and flower yellow in colour. Fruit on long stalk. 

Habitat: Through out cultivated area, sandy gravel and gypsum strata.  

Distribution: Pakistan, North-west India, Tropical Africa, Atlantic island, Australia.  

 

1-ii. Citrullus lanatus (Thumb.) Mats. & Nakai, cat. Sem. Spor. Hort. 

Bot. Uni. Imp. Tokyo. 30. 1916. 

Habit: Annual, climber or trailer, stem herbaceous. Monoecious, tendrils robust, 

pubescent, 2-3 fid. Petiole long-villous. Leaves ovate or elongated ovate in outline, lamina 

hirsute beneath. Petals yellow, obovate-oblong, 4mm broad. Female flowers on  long 

pedicels, calyx and corolla as in the male, ovary ellipsoid or subglobose, hairy. Fruit large, 

ellipsoid or subspherical, Flowering season March-June and Flower yellow in colour. 

Habitat: Aquatic, wet lands, Wide range of habitats throughout the country of Pakistan 

Distribution: Pakistan, India, China, Afghanistan, Iran. 

  

2. Cucumis trigonus Roxb; Fl. Ind. 3: 722. 1832. 

Habit: A much branched prostrate annual herb. Stem generally covered with scabrous 

hairs, leaves triangular, ovate, 3-5 (-7)-lobed, scabrid with rigid hairs. Flowering season 

and fruiting time August-January and yellow in colour. Flowers small, solitary or rarely in 

pairs or three. Fruit ellipsoid, oval-globose, sometimes obscurely trigonous, smooth and 

glabrescent. 

Habitat: Grow in riverine and alluvial plains. 

Distribution: Cultivated through out Pakistan (Punjab and Sind) India, Bangla Desh, Sri 

Lanka, Nepal. 

  

EUPHORBIACEAE 
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KEY TO GENERA 

1a. Plant densely pubescent, carpel strongly exerted from the cyathium---1.Chrozophora 

1b. Plant not tomentose, carpel not strongly exerted out side the cyathium 

       2a. Inflorescence cyathium---------------------------------------------- 3. Euphorbia 

       2b.Inflorescence not cyathium 

      3a.Leaves less than 1cm broad------------------------------------- 4. Phyllanthus 

      3b.Leaves more than 3cm broad--------------------------------------- 2. Croton    

    

1.     Chrozophora tinctoria (Linn.) Juss.Euphorb. Gen. Tent. 28. 1824. 

Habit: An annual prostrate herb, softly stellately tomentose in all parts; branches long. 

Leaves long, from ovate and sinuate-toothed or entire to rounded and obtusely lobed, thick, 

softly tomentose on both surfaces; petiole long. Racemes short. Lengthening in fruit. Male 

flowers numerous. Stamens mostly about  2 whorls, pedicel of female flowers at length 

decurved and long in fruit. Flowering season and fruiting time Feburary-May. Flower 

colour greenish. 

Habitat: Rocky shores, Sandy shores,  Sand dunes, Cholistan desert, drain areas. 

Distribution: Pakistan, Kazakhstan, Turkmenistan, India. 

 

 

2. Croton sparsiflorus Morong; in Ann. N. Y. Acd. Sci. 7: 22. 1892. 

Habit: A perennial monoecious herb with whorled branches young shoots and petioles 

evenly stellate-lepidote. Leaves alternate, sub-opposite or whorled. Leaf blade lanceolate, 

acute, cuneate with 2 small sessile discoid basal glands beneath, crenate – serrate. Racemes 

terminal, the lower third female, the upper two third male; axis sparingly stellate-lepidote 

to sub glabrous; bracts triangular-lanceolate. Male flower, sub-glabrous. Female flowers 

sub-sessile. Flowering season March –May and whitish in flower colour. 

Habitat: Road sides, Waste land, uncultivated areas. 

Distribution: Pakistan, Iran, India, Afghanistan. China. 

  

2.        Euphorbia Linn. 
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 Monoecious, herbs or small shrubs, with latex, flowers in small groups surrounded 

by a more or less deeply lobed involucre with 4-5 glands at the top and usually pubescent, 

with in the whole forming a cyathium, inflorescence of cyathia usually umbellate often 

with axillary rays below. Perianth absent, male flowers of a single stamens jointed to the 

pedicel, female flowers solitary, pedicellate surrounded by several male flowers, ovary 3-

locular, with 3, usually free, styles; ovules solitary in each locules, seeds usually 

carunculate. 

 

KEY TO SPECIES 

1a. Plant prostrate -------------------------------------------- 2-ii. Euphorbia prostrata 

1b. Plant erect ---------------------------------------------- 2-i. Euphorbia helioscopia 

 

2-i. Euphorbia helioscopia Linn; sp. pl. 459. 1753. 

Habit: An erect bright green fleshy annual herb. Stem-leaves alternate. Shortly petiolate, 

leaf blades obovate-spathulate, obtuse, rounded or retuse at the apex, tapered to the base, 

serrulate towards the apex. Flowering season February-April, flower yellowish green. Fruit 

roundly trilobate with deep grooves and subglobose cocci, more or less smooth, glabrous, 

pale green styles spreading, recurved, united at the base, bipartite, the stigmas slightly 

swollen. 

Habitat: Wetland, Moist places, bank of water channels ans water courses. 

Distribution: Pakistan, India, Bangla Desh, China, Sri Lanka.  

  

2-ii. Euphorbia prostrata Ait; Hort. Kew. Ed. 1, 2: 139, 1789. 

Habit: A prostrate annual herb, stems flattened and puberulous or pubescent above, terete 

and glabrous beneath, leaf blades obovate. Suborbicular, obtuse or rounded at the apex. 

Obliquely rounded at the base, minutely serrulate in the upper half. Flowering season 

September-November. Cyathia solitary in the leaf-axils on microphyllous lateral shoots, 

long-pedunculate, glands transversely ovate, purplish with minute pinkish appendages. 

Fruits sharply trigonous, keel carinate, smooth, glabrous on the sides, pilose with white 

multicellular hairs in the keels, pale green or stramineous, the keels often purplish. 

Habitat: Cultivated fields of summar sowing crops cotton.  
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Distribution: Pakistan, India, China, Bangla Desh, Sri Lanka, Myanamar. 

 

3. Phyllanthus Linn. 

 Monoecious or dioecious herbs, shrubs or trees often with the stems differentiated 

into 2 or 3 types (long shoots of unlimited growth and intermediate or short shoot of limited 

growth), with or without a usually simple indumentum. Leaves also often of 2 types (Scale-

like cataphylls on the long and short shoots and foliage leaves usually only on the 

intermediate shoots) foliage leaves alternate, often distichous, shortly petiolate, stipulate, 

entire, penninerved. Cataphyll-stipules larger then those of the foliage leaves. Flowers 

small, axillary, solitary, geminate or fasciculate.          

 

KEY TO SPECIES 

1a.  Leaf apex acute, sepals of male flowers hyaline, female flower whitish- 

       green ----------------------------------------------------- 3-i. Phyllanthus fraternus 

1b.  Leaf apex obtuse, sepals of male flowers not hyaline, female flowers  

        dark-olivegreen ------------------------------------------- 3-ii. Phyllanthus niruri 

 

 

3-i. Phyllanthus fraternus Webster; Contr. Gray. Herb. 176. 53. 1955. 

Habit: An erect monoecious annual herb, with angular branches. Cataphylls linear-

lanceolate, 1mm long, acute, entire, subtending the intermediate shoots. Foliage leaves, 

elliptic-oblong to elliptic-oblanceolate. Male flowers pedicellate. Sepals 6, suborbicular-

obovate, rounded hyaline, midrib yellowish. Stamens 3; filaments united in to a short-

column, anthers sub-sessile, more or less horizontal, transversely dehiscent. Female 

flowers pedicellate. Sepals 6, oblong-oblanceolate somewhat equal, rounded, white, midrib 

green; flat, irregularly deeply-lobed into 6-10 segments. Some broad and crenate. Ovary 

sessile, subglobose. Flowering season August- November and Yellowish/ white in flower 

colour.  

Habitat: Sandy clay soil in moist habitats 

Distribution: Pakistan, Kashmir, North-West India. 
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3-ii. Phyllanthus niruri Linn; sp. pl. 982. 1753. 

Habit: A perennial glabrous, spreading herb, with angular branches of only 1 type; 

cataphylls leaves petiolate, leaf blades oblanceolate to obovate. Proximal nodes ♀ distal 

with ♂and ♀ flowers together. Male flower, pedicel 1mm long, sepals 6, obovate-

suborbicular, obtuse yellowish, often reddish-tinged; disc glands 6, rounded, flat, smooth, 

stamens 3, filaments united into a short column, but free at the top, anthers vertical, 

longitudinally dehiscent, bright yellow. Female flowers, pedicel 1.5-2mm long; sepals 6, 

biseriate, suborbicular-obovate and obtuse, apiculate, dark olive-green, edged with white, 

often reddish-tinged. Flowering season August –December and reddish in flower colour. 

Habitat: Sandy clay soil in moist habitats 

Distribution: Pakistan, Kashmir, North-West India, West Indies, Bangla Desh, Sri Lanka, 

Nepal, Australia. 

 

 

  

 

 

FABACEAE 

  

KEY TO GENERA 

 1a. Plant spiny, leaves simple ----------------------------------------------- 1. Alhagi 

 1b. Plant not spiny, leaves compound or modified into tendrils 

2a.Stipules foliaceous----------------------------------------- --------- 2. Lathyrus 

2b.Stipules not foliaceous.  

3a.Plants climber ------------------------------------------------5. Rhynchosia 

3b. Plants not climber 

4a. Leaves pinnate 

5a. Herbs, flowers pink ----------------------------------- 9. Vicia 

5b. Shrubs flowers yellow ----------------------------- 6. Sophora 

4b. leaves not pinnate 
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6a. Pods strongly coiled -------------------------------4. Medicago 

6b. Pods not strongly coiled 

7a. Flowers in long racemes --------------------- 3. Melilotus 

7b. Flowers in conjusted racemes  

8a. Flowers yellow --------------------------- 7. Trigonella 

8b. Flowers white or pink ------------------- 8. Trifolium 

 

1. Alhagi maurorum Medic; in vorles, Churff. Phys. Oek. Ges. 2: 397. 

1787. 

Habit: An erect and tall perennial under shrub, armed with copious axillary spines.. Roots 

are very deep. Stem very woody; twigs woody, glabrous or puberulous. Leaves simple, 

coriaceous, glabrous or puberulous, entire, obtuse, obovate or oblong, shortly stalked; 

petiole one fifteenth to one tenth inch; stipules minute. Flowering season May-August, 

flower colour pink-red, flowers 1-6, on the spines, red; pedicels about one tenth inch. Calyx 

glabrous, one tenth inch long. Corolla 2 to 3 times as long as the calyx. Pod glabrous.  

Habitat: Cultivated and non cultivated area, waste places 

Distribution: Pakistan, India, Afghanistan, Iran, China. 

  

2. Lathyrus aphaca Linn; sp. pl. 729. 1753. 

Habit: A small much branch glabrous annual herb, with wingless stems. Leaf wholly 

transformed into a tendril, without any leaflets. Stipules in pairs, adpressed to the stem, 

large, leaf-like, broadly ovate, hastate, entire.  Flowering season Feburary-March, flower 

yellow. Peduncles carrying 1-2 flowers; pedicel one sixth inch; calyx one fourth inch; teeth 

equal, lanceolate, exceeding the tube. Pods are linear-oblong in shape.  

Habitat:  Throughout the wheat crop cultivated area  

Distribution: Pakistan, Kashmir, India, Europe, North Africa, South-West and Central 

Asia.  

  

3. Melilotus Mill. 
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 Annual or bien nial herbs. Leaves pinnately 3-foliolate; leaflets toothed. Flowres in 

long racemes. Calyx campanulate; teeth 5, sub-equal, deltoid or lanceolate. Corolla 

caduceus, free from the terminal-tube; standard and wings narrow; keel straight, obtuse. 

Stamens diadelphous; filament not dilated; anthers uniform. Ovary sessile or stipitate, few-

ovuled; style filiform, glabrous, much incurved; stigma terminal. Pod oblong, exerted, 

indehiscent.  

 

KEY TO SPECIES 

 1a. Flowers yellow ---------------------------------------------- 3-ii. Melilotus indicus 

 1b. Flowers white---------------------------------------------------- 3-i. Melilotus albus 

 

3-i.       Melilotus albus Desr. in Lam. Encycl. 4:  63. 1796. 

Habit: A tall erect annual herb. Leaf-stalks variable, stipules linear, acuminate; leaflets 

obovate or oblanceolate, retuse or emarginated. Racemes type inflorescence. Flowering 

season January-March, flowers white. Flowers recurved; Corolla white. Pod one twelfth to 

one eighth inch long, often 2-seeded.  

Habitat: Cultivated area of crops, mesic to dry fields, road sides. 

Distribution: Pakistan, India, Kashmir, Tibet, Iran, China, Bangla Desh, Sari Lanka. 

 

3-ii. Melilotus indicus (Linn.) All. Fl. Pedem.1: 308. 1785. 

Habit: A slender erect annual herb. Leaf-stalks variable, stipules linear, acuminate; leaflets 

obovate or oblanceolate, retuse or emarginated. Racemes dense-flowered. Flowering 

season December-March, flower yellow. Flowers ascending or spreading. Calyx teeth 

deltoid. Corolla yellow; standard exceeding the wings and keel. Pod one twelfth to one 

eighth inch long, usually 1-seeded, glabrous. Seed rounded.  

Habitat: Arable fields of wheat growing site, damp waste places. 

Distribution: Pakistan, India, Kashmir, China, Iran, Bangla Desh, Sri Lanka. 

                                 

4. Medicago denticulata Willd; sp. pl. 03: 1414. 1802. 

Habit: An erect and procumbent annual herb, somewhat spreading; Petiole long, leaflets  

broad, obovate to cuneate, obtuse, truncate to retuse, slightly toothed; stipules laciniate. 



APPENDIX-1 
 

 149 
 

Flowering season July-December, flowers yellow. Inflorescence 2-8-flowered peduncled 

raceme. Spines hooked in 2 rows, oriented almost parallel to the surface of the disc. Seeds 

are reniform in shape.  

Habitat: Wheat crop cultivated area, edges of crops fields, wet places. 

Distribution: Pakistan, India, Kashmir, China, Iran, Bangla Desh. 

 

5. Rhynchosia minima (Linn.) DC. Prodr. 2: 385. 1825. 

Habit: A twining annual herb with slender stems. Leaves exstipulate; stipules minute, 

lanceolate, caduceus; leaflets, sub-coriaceous or membranous, ovate, entire, acute 

conspicuously gland-dotted beneath; lateral sub-sessile; terminal with a stalk one fourth 

inch long. Racemes exceeding the leaves, 4-6 flowered; bracts minute, linear, pedicels very 

short. Flowering season August-December and Yellow in flower colour. Calyx pubescent; 

lowest teeth setaceous, twice the tube. Corolla yellow, twice the calyx. Pod one half to fifth 

eighth inch long, oblong, glabrescent, turgid, slightly recurved and 2-seeded. Seeds are 

without an aril. 

Habitat: Arable fields. 

Distribution: Pakistan, India, Ceylon, Lower Myanamar, Tropical Africa, West- Indies, 

U.S.A. 

  

6. Sophora mollis (Royle) Baker. in Hook. F. Fl. Brit. Ind. 2: 251. 1876. 

Habit: A perennial shrub, deciduous, young shoots finally pubescent. Leaves long stipules 

triangular, acute, caduceus, leaflets 19-35 opposite or alternate, ovate, or elliptic, entire; 

obtuse or emarginate; sparsely pilose on both  sides. Flowers yellow on axillary 

racemes. Ovary densely hairy; Pod; moniliform, 5-10 jointed 4 winged; glabrous when 

mature. Flowering season April –September and yellow in flower colour. Seeds are elliptic 

in shape and dark brown in colour. 

Habitat: Waste Places, Dry range and clayey soil. 

Distribution: Pakistan, Iran, Kirgizstan.India, China.  

 

7. Trigonella corniculata (Linn.) Linn. Syst. Nat. ed. 10. 1180. 1759. 
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Habit: An erect annual herb, procumbent, glabrous or sparingly pubescent; leaflets, 

obovate to oblong, cuneate, obtuse to emarginated, glabrous above, sparsely pilose along 

the nerves below; stipules lanceolate, dentate or incised. Flowering season Feburary-April, 

flower yellow. Inflorescence peduncled 8-20-flowered. Calyx, teeth sub-equal, shorter than 

as long as the tube. Corolla yellow; wings shorter than the keel. Fruit-broad, linear, 

acuminate curved, glabrous with transverse an-astomosing veins, 4-8 seeded. Seeds are 

rounded and black in colour.  

Habitat: Cultrivated fields. 

Distribution: Pakistan, Kashmir, India, Europe.  

   

8. Trifolium Linn. 

 Annual or perennial herbs. Leaf trifoliolate, rarely digitately 5-9-foliolate, leaflets 

mostly dentate; stipules adnate to petiole. Inflorescence a sessile or pedunculate head or 

short raceme or solitary. Bracts present or absent. Calyx variable, accrescent or inflated, 

teeth equal or unequal. Corolla pink, red to purple or white, persistent; stamens diadelphous 

9+1 Vexillary stamen free, anthers uniform. Ovary with few ovules, style curved; stigma 

capitate. Fruit usually included in calyx, often indehiscent, 1-2 (-12)-seeded. 

 

KEY TO SPECIES 

1a. Leaflets, obovate-cuneate, involucre absent ---------- 8-ii. Trifolium resupinatum 

1b.Leaflets not obovate-not cuneate, involucre present------8-i. Trifolium elaxandrianum 

 

8-i. Trifolium elaxandrianum Linn; cent. pl. 1: 25. 1755. 

Habit: An erect annual herb, branches sparsely pubescent, leaflets, broadly elliptic to 

oblong-lanceolate, mucronate, rarely retuse; stipules oblong, the free portions lanceolate, 

ciliate, Flowering season January-April, flower pinkish or white, inflorescence ovoid or 

oblong-conical head; in fruit broad; often a few bracts forming a minute involucre. Calyx 

pubescent, teeth unequal, spine scent. Corolla cream coloured-vexillum. Seeds are rounded 

and brown in colour.  

Habitat: Arable fields, roadsides soil. 

Distribution: Pakistan, India, China, Europe, New Zealand. 
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8-ii.   Trifolium resupinatum Linn; sp. pl. 771. 1753. 

Habit: A procumbent, ascending or erect, annual herb, glabrous, leaflets obovate-cuneate. 

Inflorescence a peduncled head, globose, many-flowered without involucre. Peduncle 

larger than the subtending leaf. Calyx inflated in fruit, glabrous to sub glabrous, corolla 

pink to reddish, purple resupinate. Vexillum 6-10mm long. Fruit shortly ovoid, enclosed 

by inflated calyx. Flowering season December-April and reddish /pink flower in colour. 

Seed shape rounded and black in colour.  

Habitat: Cultrivated fields, waste places, road sides. 

Distribution: Pakistan, India, China, Europe, New Zealand. 

 

9. Vicia sativa Linn; sp. pl. 737. 1753. 

Habit: A glabrous annual herb, with sub-erect slender. Leaves one-one half to two- one 

fourth inch long up to the last leaflet; petiole up to one fifth inch; stipules small, one fifth 

inch long, obliquely lanceolate, deeply toothed; leaflets alternate or opposite. Flowering 

season January-April; flowers solitary or two together in the axils of leaves, Corolla 

reddish-blue, twice as long as the calyx; style bearded below the stigma on the lower side. 

Pod, glabrescent, 8-10 seeded. Seed rounded and brown/grey in colour.  

Habitat: Arable fields, winter sowing crop wheat cultrivated areas. 

Distribution: Pakistan, India, Bangla Desh, China, Iran, Sri Lanka, Central Asia, Europe. 

  

FUMARIACEAE 

  

Fumaria indica Hausk; Pugsley in Journ. Linn; soc. Bot. 44. 313. 1919. 

Habit: A small delicate, much branched, leafy, diffuse annual herb; glaucous, glabrous. 

Leaf, long stalked to sub sessile, much dissected, 2-3-pinnatisect or decompounds.  

Flowering season November-February, flowers usually white or pale pinkish. Sepals 

minute sometimes obsolete or inconspicuous, lacerate-dentate, whitish membranous. 

Upper petal with very short suborbicular, slightly oblong and obscurely down curved spur 

red. Fruit; sub-orbicular with usually rounded apex, when mature slightly or obscurely 
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keeled. Keel more distinct in slightly young fruits, somewhat rugose when dried and with 

2 obscure apical pits; 1-seeded. Seed rounded and green with beak. Habitat: Cultivated 

fields. Open places, mesic condition, protected areas. 

Distribution: Pakistan, India, Bangla Desh, China, Iran, Sri Lank, Maynamar.  

  

LAMIACEAE 

  

KEY TO SPECIES 

 1a. Bracts adpressed to the calyx. Calyx teeth ± equal -------- 2. Phlomis stewartii 

 1b. Bracts spreading from the calyx. Calyx teeth markedly unequal 

       ----------------- 1. Phlomis spectabilis 

 

1. Phlomis spectabilis. Falc. ex. Bth. In DC; Prodr. 12: 542. 1848. 

Habit: An erect medium size perennial herb. Stems sturdy, fistulose, purplish or brown, 

glabrous or with a prominent covering of dendroid-stellate hairs. Leaves broadly ovate, 

deeply cordate crenate, rugose, discolourous above greenish with a sparse indumentum of 

short simple hairs or with dendroid-stellate hairs. Flower in verticellasters in axils of upper 

leaves 3-5, distant, 10-20 flowered, bracts subulate, stiffy pungent, somewhat spreading 

from calyx and equaling or shorter than them. Calyx stellate hairs and at apex with some 

long simple hairs; teeth markedly unequal, rigid, spiny. Corolla rose or pink, upper lip 

falcate, white bearded on inner margins and densely covered with dendroid-stellate hairs 

usually with one very long ray and several much smaller ones. Mature nutlets not seen. 

Flowering season June-September and Rosy pink in colour. Seeds are Oval shape and grey 

in colour. 

Habitat: Upland areas, xeric and rain-fed areas 

Distribution: Pakistan, Iran, Afghanistan, Kashmir-Nepal. 

 

2. Phlomis stewartii Hook. f. Brit. Ind. 4. 692. 1895. 

Habit: An erect and medium size perennial herb. Stem several, erect, much branched 

below, with a very dense persistent more or less yellowish brown indumentum of dendroid-
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stellate hairs. Leaves thick-textured, aromatic, elliptic or narrow oblong, crenulate, acute 

apex, venation prominent above and below, more or less  cuneate, petiole, densely 

tomentose below with dendroid-stellate hairs, less so above. Verticellasters 1-3 in axils of 

upper leaves, distant, dense, 10-12-flowered. Bracts thick subulate, more or less adpressed 

to calyces. Clyx thick textured tube, densely dendroid-stellate tomentose; teeth subulate-

spinose, spreading-recurved. Corolla rose to dusky pink; tube scarcely exerted beyond 

calyx; upper lip clearly falcate, long white bearded with in at margin. Mature nutlets not 

seen. Flowering season July-October and dusky pink in colour. 

Habitat: Upland areas, xeric and rain-fed areas 

Distribution:  Pakistan, Iran, Afghanistan, Kashmir-Nepal. 

  

 

MALVACEAE 

  

KEY TO SPECIES 

 1a.Epicalyx absent ------------------------------------------------1. Abutilon indicum 

 1b.Epicalyx present  

2a.Flower white to pink-------------------------------------------3. Malva neglecta 

2b.Flower yellow-------------------------------2. Malvastrum coromandelianum 

 

1.  Abutilon indicum (Linn.) Sweet. Hort. Brit. Ed. 1: 54. 1826. 

Habit: An erect and tall perennial shrub. Branches usually green sometimes purplish. 

Leaves, cordate at base, acute to long acuminate at apex, serrate to crenate, Petiole, stellate, 

pubescent mixed with sparse, weak, simple, spreading hairs; stipule, linear. Flowers 

axillary, solitary; pedicel jointed near the apex. Calyx slightly a crescent in fruit, ultimately 

reflexed, fused at the base or nearly to the middle, pubescent on both sides; lobes lanceolate 

to ovate, acute to acuminate. Corolla orange-yellow or yellow, petals obovate claw hairy 

on the margin. Flowering season October-November and yellow in flower colour.  Seed 

reniform shape and grey in colour.  

Habitat: Very common in waste lands. 
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Distribution: Pakistan, India, Bangla Desh, Tropical and sub-tropical areas. 

 

  2.  Malvastrum coromandelianum (Linn.) Gracke in Bonplandia 5: 297. 

1857. 

Habit: Annual herb; branches with apperssed, strigose, stellate, or simple hairs. Leaves 

upper surface with simple appressed hairs, lower with simple and stellate hairs particularly 

on the nerves, acute or obtuse. Stipules linear-lanceolate, acuminate, entire or denticulate, 

hairy on the margins and outer surface. Flowering season August-January and flower pale 

yellow in colour. Flowers axillary, solitary or in fascicles; pedicel sessile or with short 

pedicel; epicalyx segments, strigose hairy. Calyx usually fused below the middle. Petals 

obliquely obovate, hairy at base. Staminal tube glabrous, fruit globular. Seed in each 

mericarp, brown-black and reniform in shape.  

Habitat: A weed in wet-mesic lowlands, disturbed places, roadsides. 

Distribution: Pakistan, India, North America, Zimbabwe, China. 

  

 

 

3. Malva neglecta Wallr; insyll. Ratish. 1: 40. 1824. 

Habit: Prostrate or decumbent, perennial, basally woody herb, branches stellate pubescent. 

Leaves orbicular, deeply cordate at base, simple-stellate hairy above, stipules ovate-

lanceolate, Flowering season December-March and Pinkish/ white flower in colour, 

flowers axillary, occasionally solitary, particularly on the lower branches; pedicel stellate 

pubescent. Epicalyx segments linear to linear-lanceolate, stellate, pubescent. Calyx free to 

the middle, stellate pubescent, lobes, deltoid or triangular. Petals oblong-obovate, purplish 

or pinkish. Staminal column, pubescent. Fruit depressed, mericarps 13-15, pubescent. 

Seeds dark brown in colour, pubescent and reniform in shape. 

Habitat: Waste areas, Margins or ridges of cultivated fields, Mesic- dry low land areas. 

Grassy and riparian areas.  

Distribution: Pakistan, India, China, Iran, Bangla Desh, Sri Lanka, United Kingdom.  
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NYCTAGINACEAE 

 

Boerhaavia coccinea Mill; Gard. Dict. ed. 8, No. 4. 1768. 

Habit: A prostrate and procumbent perennial diffuse straggling herb. Stem woody below, 

branches often reddish. Leaves opposite and unequal, ovate, oblong to subcordate, often 

whitish in under surface. Bract and bractioles, ovate, acuminate, Flowering season and 

fruiting time through out year and flower pink/ red in colour, axillary panicles. Perianth 

companulate, pinkish-mauve, as long as or longer than the lower half, deciduous. Seed 

black and oval in shape. 

Habitat: Roadsides, weedy areas, cultivated fields 

Distribution: Pakistan, India, South Asia. China, Iran.  

  

OXALIDACEAE 

  

KEY TO SPECIES 

 1a. Petals white to pale pink capsule ovoid ---------------------- 1. Oxalis acetosella 

 1b. Petals yellow capsule cylindrical --------------------------- 2. Oxalis corniculata 

 

1. Oxalis acetosella Linn; sp. pl. 1: 433. 1753. 

Habit: A procumbent and medium size perennial herb. Rhizome elongated, knotted, scaly, 

leaves radical; leaflets broad emarginated; margin and lower surface with appressed hairs. 

Petiole sparsely pubescent, base fleshy. Bracts 2, present half way up the peduncle.  

Flowering season November-January, flowers white in colour. Seed oval in shape and grey 

in colour.  

Habitat: Moist and usually shaded places, cultivated fields. 

Distribution: Pakistan, North temperate Europe, North America, North Africa, China, 

India, Banla Desh. 

  

2. Oxalis corniculata Linn; sp. pl. 435. 1753. 
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Habit: A perennial creeping and abnoxious herb, pubescent roosting at the nodes. Leaflets 

broad, obcordate, and pilose-tomentose. Flowering season September-October and flower 

yellow in colour, flowers solitary or in 2-5 flowered axillary umbels. Bracts 3-5 linear. 

Sepals 5, linear-lanceolate. Seeds brown and oval in shape 

Habitat: Arable lands, open fields, common in follow fields. 

Distribution: Pakistan, Nepal, India, Bangla Desh, Myanmar, China.  

  

PAPAVERACEAE 

  

KEY TO SPECIES 

 1a. Plant spiny ----------------------------------------------- 1. Argemone mexicana 

 1b. Plant not spiny ----------------------------------------- 2. Hypecoum pendulum 

 

1. Argemone mexicana Linn; sp. pl. 508. 1753. 

Habit: A prickly glabrous branched annual herb. Leaves alternate, elliptic-oblong, 

pinnatifid, variegated green and white, dentate, prickly on the margin, midrib and the veins 

beneath. Flowering season November-May and yellow in colour, flowers sessile. Capsule 

oblong or elliptic-oblong, with rounded ribs covered with sharp erect prickles; seeds many, 

blackish brown to brown and rounded in shape. 

Habitat: Dry soil along road sides, rocky shores, sandy shores, open ground, waste 

grounds. 

Distribution: Pakistan. India, Bangla Desh, Kashmir, China.  

  

2. Hypecoum pendulum Linn; sp. pl. 124. 1753. 

Habit: Annual, procumbent to erect herb; sub glabrous to glabrous, leaves radical, 2-3-

pinnatisect, with somewhat sheathing leaf base; ultimate segments linear to setaceous, 

inflorescence 2-4 flowered, in axillary or terminal cyme; peduncle.  Flowering season 

December-April, flowers yellow, involucre bracts linear, sepals ovate, sub obtuse to acute, 

entire ormore or less shallowly incised at the margin. Fruit linear or linear oblong, deflexed. 
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Indehiscent to pseudo-dehiscent, lomentoid, seeds small brownish-planoconvex to 

reniforms. 

Habitat: Cultivated fields, margins of fields, arable land. 

Distribution: Pakistan, Europe, North Africa, Iran, Afghanistan. 

 

 

POLYGONACEAE . 

 

KEY TO SPECIES 

1a. Plant prostrate---------------------------------------------------------1.Polygonum plebejum 

1b. Plant erect 

      2a. Plant annual or biennial, whorls of flower conjusted------------- 2. Rumex dentatus 

       2b. Plant perennial, whorls of flower remote--------------------- 3. Rumex obustifolius 

 

1.        Polygonum plebejum R. Br.Prodr. 42o.1810. 

Habit: An annual prostrate herb; terete, grooved; lower internodes often as long as the 

leaves or longer, upper shorter, often very short. Leaves one sixth-two third inch long, 

sessile or shortly stalked, linear, linear-oblong, or the shorter ones, sometimes obovate, 

acute or obtuse. Stipules hyaline, lacerate to the middle and fimbriate, nerves rather 

obscure, excurrent. Flowering season October-March, flower pink. Flowers axillary, 

solitary, or in clusters of 2-4, Nut shortly trigonus, brown, smooth and shining. Seed ovoid 

Habitat: Cultivated fields, along road side. 

Distribution: Pakistan, Afghanistan, India, Bangla Desh, Nepal, Tropical east Africa, 

Bhutan, Australia and Indonesia. 

 

2. Rumex dentatus Linn; mantissa, altera 226. 1771. 

Habit: An erect annual herb. Stem grooved, glabrous. Leaves radical and alternate, 

glabrous. Flowering season September-December, flower greenish. Flowers arranged in 

leafy or leafless, close or distant whorls on simple or panicled racemes, bisexual; pedicel 

about one fifth inch long, with articulation near the base. Fruiting sepals nearly as long as 
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the pedicel, ovate or oblong-ovate, acute or obtuse, with an oblong smooth tubercle on the 

back and broad densely reticulate and irregularly toothed wings; teeth many, short, stout, 

straight, without hooks. Fruit about one tenth inch long, sharply trigonus.  

Habitat: Dry and sandy places, cultivated fields, alluvial plains. 

Distribution: Pakistan, Kashmir, India, Bangla Desh, Sri Lanka, China, Iran. 

 

3. Rumex obustifolius Linn; sp. pl. 335. 1753. 

Habit: An erect annual herb, basal leaves large, twice as long as wide and then obtuse or 

sub acute, cordate at the base; petiole slightly longer than lamina. Panicle open; branches 

arcuate; whorls mostly remote, the lower ones subtended by a leaf. Flowering season 

September-January, flowers pinkish or yellowish. Fruit about one tenth inch long, sharply 

trigonus.  

Habitat: Dry and sandy places, cultivated fields, alluvial plains. 

Distribution: Pakistan, India, Bangla Desh, Sri Lanka, China, Iran. 

 

 

 

PORTULACACEAE 

  

Protulaca oleracea Linn; sp. pl. 445. 1753. 

Habit: A stout succulent glabrous annual herb, with prostrate or ascending branches. 

Leaves alternate or sub-opposite, clustered at the ends of the branches. Flowering season 

August-December and flower yellow in colour, flowers sessile, in terminal clusters. Sepals 

persistent, fleshy, acute. Petals 5, bright yellow. Stamens 8-12; style 3-5 fid. Seeds minute, 

many, dark-brown. 

Habitat: Cultivated fields, lawns, flelds margins, saline soil. 

Distribution: Pakistan, Kashmir, Iran, India, Bangla Desh, Israile. 

  

 

PRIMULACEAE 
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Anagallis arvensis Linn; sp. pl. ed. i. 148. 1753. 

Habit: An annual procumbent herb, glabrous, branches from the base. Leaves are sessile 

ovate or lanceolate, acute, gland-dotted. Erect flower, decurved in fruit. Flowering season 

December-April, flowers blue. Sepals narrowly lanceolate, acuminate, almost equalling the 

corolla. Corolla one third-one half inch in diameter, lobes ciliate at the margin. Capsule 

one fifth-one fourth inch in diameter; style persistent. Seeds trigonous; seed grey or black 

Habitat: Man-made habitats, cultivated fields, open places. 

Distribution: Pakistan, Kashmir, India, Europe, Nepal, Sri Lanka, Bangla Desh, 

Naturalised habitats. 

RANUNCULACEAE 

  

KEY TO SPECIES 

 1a.  Achenes minute, arranged in a spike-like manner --- 2. Ranunculus scleratus  

 1b.  Achenes not minute, not arranged in a spike-like manner  

       ------------ 1. Ranunculus muricatus 

 

1. Ranunculus muricatus Linn; sp. pl. 555. 1753. 

Habit: An erect glabrous annual herb. Radical leaves long-stalked. Flowering season 

January-April, flower white. Peduncles are leaf-opposed. Heads of achenes globose; 

achenes large, flat, one fifth inch by one eighth inch, without the beak; beak hooked, one 

tenth inch long; surface tuberculate or spinous near the margin or all over, rarely smooth. 

Fruiting receptacle small, hairy 

Habitat: Wet places or flooded area 

Distribution: Naturalised distribution, Northern Pakistan and India, China 

 

2. Ranunculus scleratus Linn; sp. pl. 551. 1753. 

Habit: An erect glabrous annual herb, much divided, succulent, hollow stem. Radical 

leaves long-stalked, 3-partite, segments lobed, obtusely toothed near the top; cauline 

shortly stalked or sessile, 3-fid, with linear segments. Flowering season January-March, 
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flower yellow. Achenes numerous, small in oblong cylindrical heads, turgid, glabrous. 

Fruiting receptacle pilose.  

Habitat: Wet places, mershy places/ flooded areas. 

Distribution: Naturalised distribution, Northern Pakistan and India, China 

  

RUBIACEAE 

   

Galium aparine Linn; sp. pl. 108. 1753. 

Habit: An annual climbing herb, stem with reflexed hairs or princkles, leaves in a whorls, 

linear, narrowly obovate, oblong, oblanceolate-elliptic. Flowering season January-March, 

flower white. Inflorescence axillary, 3-flowered; peduncle stout, lobes oblong, pedicel 

straight, enlarged and up to 8mm in fruit. Fruit covered with dense looked hairs or setae, 

mericarps sometimes separated and free. Seed are globose.  

Habitat: Moit-mesic fields, waste places, upland forests 

Distribution: Pakistan, India, Europe, North Africa, Asia, America and Eurasia. 

 

   

SCROPHULARIACEAE 

  

Veronica anagallis Linn; sp. pl. 12: 1753. 

Habit: An annual herb, stem erect, simple or much-branched at the base, glabrous or 

glandular-pubescent-leaves, light green, glabrous, the lower ovate, often petiolate, sub-

entire, the upper ovate-lanceolate, more or less amplexicaul, irregularly serrate near the 

apex. Racemes glabrous or glandular-pubescent, Flowering season December-March, 

flower blue. Flowers pedicels erect-patent, or arcuate-ascending. Seed are rounded. 

 

Habitat:  Wet land habitats, marshy places, in and along slow moving streams, stream 

banks, wet meadows 

Distribution: Pakistan, India, China, Banbla Desh, Sri Lanka, England.  
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SOLANACEAE 

  

KEY TO GENERA 

 1a. Flowers in panicle, pedicels Long------- ---------------------------- 4. Solanum 

 1b. Flowers solitary, or in axillary clusters and pedicels short 

2a. Flowers more than 3 inches long ----------------------------------1. Datura 

2b. Flowers more than 1inches long 

3a. Petals spotted calyx not inflated in fruit --------------- 2. Hyocyamus 

3b. Petals not spotted calyx inflated in fruit 

4a. Plant prostrate --------------------------------------------3. Physalis 

4b. Plant erect ------------------------------------------------ 5. Withania 

 

1. Datura Linn. 

 Erect, annuals, leaves alternate, siple, shortly petiolate. Flowers actinomorphic, 

solitary, axillary. Calyx tubular, often 5-angled, 5-dentate, circumscissile after flowering, 

the lower part persistent. Corolla tubular or infundibuliform; limb 5(10)-lobed. Stamens 5, 

equal, included or exerted, inserted near base of corolla. Stigma 2-lobed. Ovary 2-locular, 

sometimes 4-locular at base. Fruit a capsule, dehiscing regularly by 4-valves or irregularly. 

 

KEY TO SPECIES 

 1a. Fruit erect --------------------------------------------------1-ii. Datura stramonium 

 1b. Fruit nodding ------------------------------------------------------ 1-i. Datura metel 

 

1-i. Datura metel Linn; sp. pl. 179. 1753. 

Habit: An erect and tall perennial herb, pubescent, glabrous and sub glabrous stem. Leaves 

ovate, unequally truncate to cuneate at base, entire or sinuate. Flowering season August- 

December and flower colour white with violet tint. Seed are reniform in shape and beown 

in colour.  

Habitat: Rocky shores, sandy shores, and occasional in plains. 
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Distribution: Grows wild in all the warmer parts of the world. 

  

1-ii. Datura stramonium Linn; sp. pl. 179: 1753. 

Habit: A perennial erect and tall herb, glabrous to pubescent. Leaves 5-18, ovate to 

elliptical, acute, cuneate to subcordate at base, sinuate-dentate to-lobed. Calyx 

infundibuliform, Flowering season and fruiting time is September-December. Flower 

white. Capsule, ovoid, erect, dehiscing regularly, densely covered with more or less equal, 

rather slender spines up to 15mm, rarely smooth. Fruit/plant 8. Seeds are reniform and dark 

brown in colour.  

Habitat: Roadsides, agricultural lands, disturbed areas, riverbanks, waste places and often 

in dry condition. 

Distribution: In most temperate, andsub tropical regions of both the hemisphere, Pakistan, 

India, China and native to North America.  

  

 

2.        Hyocyamus niger Linn; sp. pl. 179. 1753. 

Habit: A perennial herb, usually softly villous, sometimes glandular-viscid; stem erect, 

branched. Leaves broadly ovate, acute, truncate to cordate at base, usually dentate, the teeth 

acute, unequal. Flowers axillary pedicels 3-5mm. Flowering season May-August, flower 

bluish. Seeds are oblong in shape and black in colour. 

Habitat: Disturbed open sites, roadsides, cultivated fields. 

Distribution: Pakistan, India, Bangla Desh, China, North America, Southern England, 

Scotland and Ireland  

 

3. Physalis pubescens Linn; sp. Pl. 183. 1753. 

Habit: An annual herb, usually softly villous, sometimes glandular-viscid; stem erect, 

branched. Leaves broadly ovate, acute, truncate to cordate at base, usually dentate, the teeth 

acute. Flowering season October-March, flower yellow with dark purple markings at 

throat. Seeds are oval in shape and black in colour. 
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Habitat: Cultivated groundsand waste places. Often specific habitat man-made or 

disturbed habitat. Sand and gravel bars, rocky woods, alluvial soil plains. 

Distribution: Pakistan, India, China, Central asia, Bangla Desh, Sri Lanka. 

  

4. Solanum Linn. 

 Herbs or shrubs, sometimes scrambling or climbing, usually hairy, often with 

prickles. Leaves alternate or in pairs, simple to pinnate. Inflorescence axillary, extra-

axillary or leaf-opposed, of 1 or more helicoids cymes usually becoming scorpoid, 

sometimes of cymose umbels, rarely reduced to a single flower. Calyx campanulate, 

usually 5-fid. Corolla rotate; limb orbicular or pentagonal to stellate, often recurved. 

Stamens exerted, inserted in throat of corolla-tube; anthers usually connivent, in a 

cylindrical to ovoid or conical column, dehiscing by 2 terminals pores, later splitting 

introrsely. Stigma capitate. Fruit a succulent to dry berry, 2-to 4- locular; seeds small, 

ovoid, compressed. 

KEY TO SPECIES 

 1a. Plant spiny ----------------------------------------------- 4-ii. Solanum surrattense 

 1b. Plant not spiny ------------------------------------------------ 4-i. Solanum nigrum 

 

4-i. Solanum nigrum Linn; sp. pl. 186. 1753. 

Habit: An erect and tall annual herb, with simple hairs; stems decumbent to erect. Leaves 

are ovate-rhombic to lanceolate, entire to sinuate-dentate. Flowering season March-

August; flower white. Seed are dull black or green in colour and oval in shape. The local 

name of species is Mako or Karveelon. 

Habitat: Waste grounds, cultivated fields, disturbed habitat. 

Distribution: Naturalised distribution, Pakistan, Pakistan/ India border region, Kashmir, 

Lowland England and Wales, Nepal. 

  

4-ii. Solanum surattense Burm; f. Fl. Ind. 57. 1768. 

Habit: A very prickly and procumbent, diffuse annual herb. Bright green, mature nearly 

glabrous. Leaves with spines. Peduncles short mostly extra-axillary.Flowering season 

June-July, flowers few, bluish all perfect; Seed rounded.  
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Habitat: Open disturbed places, margins of cultivated fields, forest margins and grass 

lands. 

Distribution: Through out Pakistan, India, South east Asia, Himalaya, Malaysia, 

Australia.   

 

5. Withania Pauq. 

 Shrubs. Leaves alternate or opposite, simple, entire. Flower solitary or in clusters, 

axillary. Calyx campanulate, 5-dentate, accrescent. Corolla campanulate, 5-lobed. Stamens 

5, equal, included, inserted near base of corolla; anthers connivent. Ovary with nectary at 

base; stigma capitate. Fruit a globose berry, surrounded by inflated calyx; seeds 

subreniform. 

 

KEY TO SPECIES 

 1a.  Leaves oblong, lanceolate, strongly hairy ------------- 5-i. Withania coagulans 

 1b.  Leaves elliptic glabrous --------------------------------- 5-ii. Withania somnifera 

 

5-i. Withania coagulans Dunnal; in DC. Prodr. 8. pt. i. 685. 

Habit: An erect and medium size perennial herb some what rigid, grey under shrub. Leaves 

attenuate at the base; petiole indistinct. Flowering season November-March and flower 

yellow in colour.  Fruit is berry type.  Seeds are rounded in shape and yellow in colour.  

Habitat: Tropical and sub-tropical region, Rain-fed area, Valley piedmont in study area.   

Distribution:  Pakistan, India, Afghanistan 

 

5-ii.Withania somnifera (Linn.) Dunnal; in DC. Prodr. 13 (1): 453. 1852. 

Habit: An erect and tall perennial much branched herb. semi-shrubby at the base, densely 

covered with fine stellate hairs. Leaves ovate, ovate-oblong or ovate-lanceolate, entire, 

acute or obtuse. Flowering season almost through out the year; flowers greenish or lurid 

yellow. Berry type fruit; yellow or red when ripe. Seeds are rounded in shape and yellow/ 

brown in colour.  

Habitat: Cultivated throughout drier parts of Pakistan, Dappled shade, cultivated beds.  

Distribution: Pakistan, India, central Asia, Sri Lanka, China, Middle east.   
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VERBENACEAE 

  

KEY TO SPECIES 

 1a. Prostrate herb, rooting at nodes ---------------------------------1. Phyla nodiflora 

 1b. Erect herb, not rooting at modes -------------------------- 2. Verbena officinalis 

 

1. Phyla nodiflora (Linn.); Greene, pittonia. 4: 46. 1899. 

Habit: A perennial prostrate her; with somewhat woody root stock, rooting at nodes, 

appressedly pubescent to glabrescent. Leaves oblanceolate, obovate to spathulate, 

somewhat fleshy. Flowering season through out the year, flowers very small, white, bracts, 

mucronate or acuminate, imbricate. Seeds are rounded and grey in colour.   

 

Habitat: Sandy loam and clay soil, dry and moist places, drought and flooding areas and 

poor drainage areas. Cultivated fields, ditches.  

Distribution: Pakistan, India, China, Europe and United states of America. 

 

2. Verbena officinalis Linn; sp. pl. 20: 1753. 

Habit: An erect annual herb somewhat woody at base, branched above, branched 4-angled 

with scabrous angles. Leaves oblong to oblong-lanceolate, deeply serrete. Spikes terminal, 

paniculate. Flowering season December-March; flowers pale pink or purplish, sub sessile; 

bracts oblong-ovate, acuminate, Fruits of four, 1-seeded subcylinderical, smooth, nutlets. 

Seed rounded black.  

Habitat: Anthropogenic (man-made or disturbed area), cultivated fields, meadows, waste 

ground and road sides and shady places and calcareous soil.  

Distribution:  Pakistan, Iran,  Europe, Soutn-east and north Africa, India, Asia  

 

  

ZYGOPHYLLACEAE 
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KEY TO SPECIES 

 1a. Plant spiny ----------------------------------------------------------1. Fagonia indica 

 1b. Plant not spiny  

2a. Leaf pinnate, fruit spiny ----------------------------…….3. Tribulus terrestris 

2b. Leaf not pinnate, fruit not spiny 

3a. Leaves deeply dissected ----------------------------- 2. Peganum hermala 

3b. Leaves not deeply dissected ---------------4. Zygophyllum atriplicoides 

 

1. Fagonia indica Burm. f; Fl. Ind. 102. tab. 34. Fig. 1. 1768. 

Habit: A perennial prostrate and procumbent herb. covered with whitish purinose or sessile 

glands or glabrous shrublet, stem basally somewhat woody branches. Leaves mostly 

unifoliolate. Leaves linear-oblong or lanceolate.. Flowering season September-March; 

Flowers white pedicellate. Sepals ovate, glandular outside, acute, persistent. Petals 

spathulate, obtuse. Seeds are rounded and golden brown in colour.  

Habitat: Sandy soil and Piedmont (rain-fed) area of study area 

Distribution: Pakistan, India, China and Iran 

  

2. Peganum hermala Linn; sp. pl. 444. 1753. 

Habit: An erect perennial herb, corymbosely branched, glabrous herb. Leaves sessile, 

irregularly and pinnatisectly dissected, linear-lanceolate or sub elliptic, acute segments; 

stipules setaceous, Flowering season March-October; flower white or yellowish white, 

pedicellate. Seeds are blackish and triangular.  

Habitat: Dry steppes especially where grazing is heavy, dry waste places and piedmont 

valley (rain-fed area) fields of study area. 

Distribution: Pakistan, India, Mediterranean and south east Europe. 

     

  3.       Tribulus terrestris Linn; sp. pl. 387. 1753. 

Habit: Annual or biennial prostrate, densely appressed whitish silky pubescent herb. Stem 

hirsute to sericeous, branching spreading. Leaves are paripinnate. Stipules are lanceolate 
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to falcate. Flowering season August-september; flowers yellow, sepals are ovate-

lanceolate, acute, petals ovate, obtuse. Fruit in mericarps densely crested and tuberculate 

on dorsal side, densely hairy to glabrescent with short down ward directed spines. Seed are 

rigid and irregular.  

Habitat: Roadsides, cultivated fields, and dry sandy soil, but tolerates most soil types  

Distribution: Pakistan, China, India, Western parts of Asia and southern parts of Europe 

and Africa. 

4. Zygophyllum atriplicoides Fisch. & Mey; ind. Hort. petrop. 1: 41. 

1835. 

Habit: An erect perennial shrub, stem branches whitish-gray. Leaves simple, flat, oblong 

to obovate-spathulate, attenuate short petiole. Flowering season September- January; 

flowers pentamerous, creamy white, pedicel, filiform. Sepals 5, obovate, obtuse with broad 

membranous margins. Petals 5, obovate-obtuse. Stamens 10, exerted. Seeds are brown 

andoval in shape.   

Habitat: Bush-steppe habitat and deserts, some times cultivated area, Piedmont and 

alluvial plains in study area.  

Distribution:  Pakistan, Iran. Afghanistan, Russian states (Armenia, Caucasus and 

Turcomania) 
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FARMER’S QUESTIONAIRE No. 1 

 

Crop: Wheat (Winter sowing)                           Area:  Valley piedmont fields 

 

Personal Informations 
 

Name: Ghulam Qadir                                                   Age:  45 years 

Agricultural experience: 20 years                               Agri-Farm: Ghulam Qadir  

 
 
 

Fields Informations 
 
 
S.No. Questions 

Types of Agronomic 
pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your wheat fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  × × 

2  Weeding in crop fields 
 

  × × 

3 Fertilizer use in  crop fields 
 

  × × 

4 Herbicide use in the fields 
 

  × × 

5 Source of irrigation 
 

 Hill torrents (Rain-fed fields) 
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FARMER’S QUESTIONAIRE No. 2 

 

Crop: Wheat (Winter sowing)                               Area:   Piedmont plain fields 

 

Personal Informations 
 
 
Name:  Abu Bakar                                                                   Age:  35 years 

Agricultural experience: 15 years                                         Agri-Farm: Nabi Bakhsh          

 
 
Fields Informations 
 

 
S.No. Questions 

Types of Agronomic 
pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your wheat fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  × × 

2  Weeding in crop fields 
 

  × × 

3 Fertilizer use in  crop fields 
 

  × × 

4 Herbicide use in the fields 
 

  × × 

5 Source of irrigation 
 

 Canal-fed fields 
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FARMER’S QUESTIONAIRE No. 3 

 

Crop: Wheat (Winter sowing)                           Area:  Western alluvial fields 

 

Personal Informations 
 

 
 
Name: Muhammad Akram                                         Age: 50 years 

Agricultural experience: 35 years                              Agri-Farm: Amjad Gurmani 

 
 

Fields Informations 
 
 
S.No. Questions 

Types of Agronomic 
pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your wheat fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

    × × 

2  Weeding in crop fields 
 

   × × 

3 Fertilizer use in  crop fields 
 

           ×   × 

4 Herbicide use in the fields 
 

   × × 

5 Source of irrigation 
 

 Canal-fed fields 
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FARMER’S QUESTIONAIRE No. 4 

 

Crop: Wheat (Winter sowing)                               Area:  Eastern alluvial fields 

 

Personal Informations 
 

 
Name: Manzoor Elahi                                                         Age: 52 years 

Agricultural experience: 25 years                                      Agri-Farm: Sikandar Bosan 

 
 

Fields Informations 
 
 

S.No. Questions 
Types of Agronomic 

pratices 

Farmer’ s response 
How many times agronomic practices apply in your 

wheat fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  ×   × 

2  Weeding in crop fields 
 

 ×   × 

3 Fertilizer use in  crop fields 
 

               ×      ×   

4 Herbicide use in the fields 
 

 ×              × 

5 Source of irrigation 
 

 Canal-fed fields 
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FARMER’S QUESTIONAIRE No. 5 

 
Crop: Wheat (Winter sowing)                                   Area:  Interfluves fields 
 
 
Personal Informations 
 

 
 

Name: Ahmad Bakhsh                                                             Age: 56 years 

Agricultural experience: 30 years                                           Agri-Farm: Gillani Farm 

 
 

Fields Informations 
 

S.No. Questions 
Types of Agronomic 

pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your wheat fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  ×             ×   

2  Weeding in crop fields 
 

 ×   × 

3 Fertilizer use in  crop fields 
 

              ×      ×   

4 Herbicide use in the fields 
 

 ×   × 

5 Source of irrigation 
 

 Canal-fed fields 
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FARMER’S QUESTIONAIRE No. 6 

 

Crop: Cotton (Summer sowing)                       Area:  Piedmont plains fields 
 
 

Personal Informations 
 

 
 

Name: Farooq Ahmad                                                        Age: 55 years 

Agricultural experience: 20 years                                     Agri-Farm: Lund Farm 

 
 

Fields Informations 
 
 
S.No. Questions 

Types of Agronomic 
pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your cotton fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  ×     × 

2  Weeding in crop fields 
 

 ×    × 

3 Fertilizer use in  crop fields 
 

                ×                × 

4 Herbicide use in the fields 
 

 ×    × 

5 Source of irrigation 
 

 Canal-fed fields 
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FARMER’S QUESTIONAIRE No. 7 

 

Crop: Cotton (Summer sowing)                     Area:  Western alluvial fields 

 
 

Personal Informations 
 

 
 

Name:  Akbar Ali                                                               Age: 60 years 

Agricultural experience: 30 years                                    Agri-Farm: Khosa Farm 

 
 
 

Fields Informations 
 

 
S.No. Questions 

Types of Agronomic 
pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your cotton fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  ×         × 

2  Weeding in crop fields 
 

 ×         × 

3 Fertilizer use in  crop fields 
 

                ×                   × 

4 Herbicide use in the fields 
 

 ×              ×   

5 Source of irrigation 
 

 Canal-fed fields 

 
 
 
 
 
 

 
 
 



APPENDIX-2 
 

 176 
 

 

 

FARMER’S QUESTIONAIRE No. 8 

 

Crop: Cotton (Summer sowing)                       Area:  Eastern alluvial fields 

 
 

Personal Informations 
 

 
 

Name:  Muhammad Azeem                                               Age: 55 years 

Agricultural experience: 25 years                                     Agri-Farm: Bosan Farm 

 
 

Fields Informations 
 
 

S.No. Questions 
Types of Agronomic 

pratices 

Farmer’ s response 
How many times agronomic practices apply in 

your cotton fields 
Once a time Two times Three times 

1 Ploughing in fields 
 

  ×        × 

2 Weeding in crop fields 
 

 ×              × 
 

  

3 Fertilizer use in  crop fields 
 

                ×        × 

4 Herbicide use in the fields 
 

 ×              ×   

5 Source of irrigation 
 

 Canal-fed fields 
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FARMER’S QUESTIONAIRE No. 9 

 

Crop: Cotton (Summer sowing)                                Area:  Interfluves fields 

 

Personal Informations 
 

 
Name:  Mahmood Nawaz                                                  Age: 45 years 

Agricultural experience: 15 years                                    Agri-Farm: Wains Farm 

 
 

Fields Informations 
 

 
Questions 

Types of Agronomic pratices 
Farmer’ s response 

How many times agronomic practices apply in your 
cotton fields 

Once a time Two times Three times 
Ploughing in fields 
 

  × ×   

Weeding in crop fields 
 

 × ×   

Fertilizer use in  crop fields 
 

                 × ×   

Herbicide use in the fields 
 

 × ×   

Source of irrigation 
 

 Canal-fed fields 
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