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Abstract- The present research was carried out to evaluate the floristic composition and ecological characteristics of 
weeds flora of garlic crop. This study was directed in district Bannu, Kp, Pakistan from September 2020 to March 
2021.Overall, 19 weeds belonging from 10 various families were reported from the selected garlic field of the 
research area, out of which only 2 (10.52%) species are monocot belongs from a family Poaceae while the remaining 
17 (89.47%) species are dicots belongs from 9 different families. Asteraceae and Polygonaceaeare the leading families 
having 3 (15.78%) species which are trailed by Brassicaceae, Caryophyllaceae, Chenopodiaceae, Papilionaceae, and 
Poaceae each having 2 (10.52%) species while the remaining 3 families Convolvulaceae, Euphorbiaceae, and 
Ranunculaceae having 1 (5.26%) species each. In a current study,the Annual contribute 13 (68.42%) species while 
the biennial and perennial contributed 4 (21.05%) and 2 (10.52%) species, respectively.The dominant life form 
spectra are therophyte spectra in a current study having 15 (78.94%) species followed by Geophyte having 3 
(15.78%) species and hemicryptophyte having 1 (5.26%) species. Leaf size spectra demonstrated that nanophyll and 
microphyll are the dominant class having 6 (31.57%) species each, followed by mesophyll having 3 (15.78%) species 
while the leptophyll and macrophyll having 2 (10.52%) species each. The habitat condition reveals that wet plants 
were dominant having 12 (63.15%) spp which is trailed by dry plants having 6 (31.57%) spp and the only 1 (5.26%) 
cultivated species. Seasonal variation reveals that spring has a maximum flora of 19 (100%) spp followed by Winter 9 
(47.36%) spp, summer 4 (21.05%) spp, and autumn 1 (5.26%) spp. The dominant leaf type is simple leaf having 11 
(57.89%) spp followed by compound and dissected leaves having 4 (21.05%) spp. Phonologically 14 (73.68%) weeds 
were collected in the reproductive stage while 5 (26.31%) weeds were collected in a vegetative stage. Abundance 
classes demonstrate that 10 (52.63%) spp are frequent, trailed by 7 (36.84%) spp which is occasional, and 2 
(10.52%) spp which is abundant. 

Key point: Floristic composition, Garlic, Life form spectra, Bannu, Weeds, seasonality.  

 

I. INTRODUCTION  

Weeds are a type of plant species that usually grow in domesticated crops, and compete with other 
valuable crops for their requirements of nutrients, water, carbon dioxide, and light[1, 2]. Weeds have 
special characteristics which make them more aggressive and competitive[3, 4]. They have a bad impact 
on the successful production of crops and require no special environmental conditions for germination. 
They have a fast growth rate, have great longevity of seeds that have special adaptations for dispersal. 
Weeds are important components of the agroecosystem to support biodiversity[5, 6]. The changes in the 
size of arable weed flora improved agriculture efficiency[7]. Weeds species grow in commercially 
important crops, they lower the quality and quantity of that crops which leads to heavy economic losses 
for farmers[8, 9].For fulfilling global food demand effective and sustainable weed control is required[10]. 
Nowadays for the successful production of various crops, the control over weeds is considered to be a 
prime factor[11, 12] especially at the early stages of germination the weed-crop competition is necessary 
to prevent which plays an essential role. Tuber crops like potato where the products are also much 
affected by weed-crop competition and can diminish the crop by disturbing tuber size, mass, and 
quality[13, 14]. If weeds are interfering at the time of harvesting or from the very start it will cause a very 
serious mechanical injury as a result a lot of potato tuber will be lifted in a field[15]. According to [16] 
research if annual weeds mixed population are allowed to compete with potatoes all over the seasons it 
will cause a decrease of 12% in tuber production while dry weed biomass will be increased upto 10%. 
The precarious period of weed elimination after the plantation of potatoes is about 4 to 6 weeks[17]. 
Several herbicides are used to control weed growth and can lead to the reduction of cultivars[18]. The 
Parthenium weed is considered to be an invasive weed in a majority of the district of Khyber 
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Pakhtunkhwa and Punjab which can reduce the crop yield upto 40 - 97% when left uncontrolled[19]. A 
very significant decrease was noticed in the production of maize crop in Pakistan as compare to other 
countries. It has a lot of reasons but the most probably occurring one is the weed infestation which can 
cause approximately 20-40% loss in production in the province of Khyber Pakhtunkhwa.[20]Reported 
also that if proper management were not done at a time for the removal of weeds it can cause a serious 
loss of 35-70% in corn grain yield. As compared to the other cultivars the production of chickpea in 
Pakistan was noted less due to the interference of weeds. A significant decrease of 36.8% and 41-44%, in 
chickpea was also determined [21].  The current research was used to explore and identify a different 
variety of weed species found in garlic fields and to find out the solution of weed control so that we can 
get a maximum yield from our field. 

 

II. MATERIAL AND METHODOLOGY  

The current study was carried out in one of the important and ancient districts (Bannu) of Khyber 
Pakhtunkhwa, Pakistan. Bannu is located on the northern side of KP and is bounded by Karak, Kohat, and 
Peshawer on the south while LakiMarwat and Dera Ismail Khan on the North. It is located between North 
latitude (32.43° - 33.06°) and East longitudes (70.22° to 70.57°) at an altitude of 1217 feet (371m) above 
the sea level. The total area covered by Bannu is 1,227 km2. Bannu is not considered to be a fertile Neider 
arid but is a semi-arid zone providing several plants (herbs, shrubs, trees, natural and cultivated plants). 
River Kurram and Tochi are the two main sources of irrigation water which fed up all the land of Bannu. 
Summer is hot with an average temperature of around about 36.6 oC while winter is cool with an average 
temperature of around about 11.7 oC.From September 2020 to March 2021 field research in a various 
garlic crop field was carried out to report the diversity of weeds and their numerous ecological features 
such as habitat, seasonality life form, and leaf size as per Raunkiaer, (1934) and Hussain (1989), life span, 
phenology, leaf type, and abundance classes were noted in the field. The weeds species collected from the 
Garlic field were pressed and dried and then becomes identified with the help of available literature and 
flora of Pakistan (Ali and Qaiser, 1993- 2016). The dried specimens were stocked on herbarium sheets 
and voucher samples were submitted in the Herbarium of Department of Botany, University of Peshawar. 

 

Fig 1: Map of the research area 

 

III. RESULT AND DISCUSSION  

A total of 19 weed species belonging to 10 families were collected from various fields of garlic crop. Out of 
these 19 species, only 2 (10.52%) species are monocot belongs from a family Poaceae while the remaining 
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17 (89.47%) species are dicots belongs from 9 different families.  Asteraceae and Polygonaceaeare the 
leading family having 3 (15.78%) species which are trailed by Brassicaceae, Caryophyllaceae, 
Chenopodiaceae, Papilionaceae, and Poaceae each having 2 (10.52%) species while the remaining 3 
families Convolvulaceae, Euphorbiaceae, and Ranunculaceae having 1(5.26%) species each. From a maize 
field in district Mardan, Pakistan 29 weeds species were collected which are belonging to 15 various 
families in which Amaranthaceae was the leading family followed by Poaceae[22]. In a current study, 
Annual contribute 13 (68.42%) species while the biennial and perennial contributed 4 (21.05%) and 2 
(10.52%) species respectively. The dominant life form spectra are therophyte spectra in a current study 
having 15 (78.94%) species followed by Geophyte having 3 (15.78%) species and hemicryptophyte 
having 1 (5.26%) species.[23] Also reported that therophytes were the dominant class. [24] While 
working on weeds of Kalash valley Chitral, Pakistan he reported that therophyte is the dominant life form. 
Leaf size spectra demonstrated that nanophyll and microphyll are the dominant class having 6 (31.57%) 
species each, followed by mesophyll having 3 (15.78%) species while the leptophyll and macrophyll 
having 2 (10.52%) species each.[23]and [25]demonstrated that microphyll is the prominent class of leaf 
size. The habitat condition reveals that wet plants were dominant having 12 (63.15%) spp which is trailed 
by dry plants having 6 (31.57%) spp and the only 1 (5.26%) cultivated species[26] classify the flora 
concerning habitat condition according to which the dry (45.07%) flora of Bannu is dominant over wet 
(34.71%) and cultivated (18.13%) flora. Seasonal variation reveals that spring has a maximum flora of 19 
(100%)spp followed by Winter 9 (47.36%) spp, summer 4 (21.05%) spp, and autumn 1 (5.26%) 
spp.[27]also classify the total research area into 4 aspects i.e. summer, autumn, spring, and winter. 
[28]demonstrated that a higher number of Phyto diversity were found in summer and spring as compared 
to the other seasons. The dominant leaf type is simple leaf having 11 (57.89%) spp followed by compound 
and dissected leaves having 4 (21.05%) spp. Phonologically 14 (73.68%) weeds were collected in the 
reproductive stage while 5 (26.31%) weeds were collected in a vegetative stage.Abundance classes 
demonstrate that 10 (52.63%) spp are frequent, trailed by 7 (36.84%) spp which is occasional, and 2 
(10.52%) spp which is abundant. 

 

Table 1. Floristic composition, seasonality, habitat, life form, leaf size, phenology, abundance classes, life 
span, and leaf type of Weeds of Allium sativum L. (Garlic) grown in district Bannu. 

S.No
. 

Divisions/Species families Seasonality Habitat Life 
for
m 

Leaf 
size 

Phenolog
y 

Abundance 
classes 

Life 
spa
n 

Leaf 
type A W S S

m 
               A. Monocot 
1.  Alopecurus 

mysorroides L. 
Poaceae  

 
 
 

 
 

 
 

W Th Mac R A An S 

2. Polypogonmonspelien
sis(L.) Desf. 

Poaceae  
 

 
 

 
 

 
 

W Th Mes R A An S 

              B. Dicot 
3. Anagalis arvensis L. Caryophyllace

ae 
 
 

 
 

 
 

 
 

W Th L R F An S 

4. Brassica campestris L. Brassicaceae  
 

 
 

 
 

 
 

C Th Mac R O P S 

5. Chenopodium album 
L. 

Chenopodiace
ae 

 
 

 
 

 
 

 
 

D Th N R F An Dis 

6. Convolvulus arvensis 
L. 

Convolvulace
ae 

 
 

 
 

 
 

 
 

D Th Mic R O P S 

7. Conyza canadensis 
(L.) Cronquist 

Asteraceae  
 

 
 

 
 

 
 

D Th Mic V O An Dis 

8. Cronopusdidymus(L.) 
Sm. 

Brassicaceae  
 

 
 

 
 

 
 

W Th L R F B Com 

9. Euphorbia 
heliscopiaL. 

Euphorbiacea
e 

 
 

 
 

 
 

 
 

D Th Mic R O An S 

10. Matricariachamomila
L. 

Asteraceae  
 

 
 

 
 

 
 

W Th Mic R O An Com 

11. Melilotus officinalis 
(L.)Pall. 

Papilionaceae  
 

 
 

 
 

 
 

D Th N R F B S 
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12. Polygonum 
aviculareL. 

Polygonaceae  
 

 
 

 
 

 
 

W Th N R F An S 

13. Polygonum plebiumL. Polygonaceae  
 

 
 

 
 

 
 

W Th N V F An S 

14. Ranunculus 
muricatus L. 

Ranunculacea
e 

 
 

 
 

 
 

 
 

W G Mic R F An Dis 

15. Rumex dentatusL. Polygonaceae  
 

 
 

 
 

 
 

W G Mes V F B S 

16. Soncus asper (L.) Hill. Asteraceae  
 

 
 

 
 

 
 

W Th Mes R F B Dis 

17. Spergula arvensis L. Caryophyllace
ae 

 
 

 
 

 
 

 
 

W Th N R F An Com 

18. SuaedafruticosaForss
k 

Chenopodiace
ae 

 
 

 
 

 
 

 
 

D H N V O An S 

19. Trifolium 
resupinatum L. 

Papilionaceae  
 

 
 

 
 

 
 

W G Mic V O An Com 

Key: (a) Wet (W), (b) Dry (D), Cultivated (C) 

(a) Hemicryptophyte (H). (b) Geophyte (G). (c) Therophytes (Th) 
(b) Simple (S), (b) Compound (Com), (c) Dissected (Dis).   
(a) Mesophyll (Mes), (b) microphyll (Mic), (c)Nanophyll (N), (d)Leptophyll (L), (e) Macrophyll (Mac). 
(b) Reproductive (R), (b) vegetative (V) 
(a) Frequent (F), (b) abundant (A), (c) Occasional (O).  
(a) Annual (An), (b) Biennial (B), (c) Perennial (P). 

Table 2. Summery classes of habitat, life form, leaf size, phonological stages, abundance classes, life span, 
and leaf type of weeds of Allium sativum L. (Garlic) grown in district Bannu. 

S. No.  Parameters No. of species Percentage 
 
1. 
2. 
3. 

Habitat classes 
Cultivated 
Dry  
Wet 

1 
6 
12 
 

5.26 
31.57 
63.15 
 

Total 19 99.98 

 
1. 
2. 
3. 

Life form 
Hemicryptophyte 
Geophyte 
Therophyte 
 

1 
3 
15 
 

5.26 
15.78 
78.94 
 

Total  19 99.98 
 Leaf size  
1. 
2. 
3. 
4. 
5. 

Leptophyll 
Macrophyll 
Mesophyll 
Nanophyll 
Microphyll 
 

2 
2 
3 
6 
6 
 

10.52 
10.52 
15.78 
31.57 
31.57 
 

Total  19 99.96 
 
1. 
2. 

Phenological stages  
Vegetative 
Reproductive 

5 
14 
 

26.31 
73.68 
 

Total 19 99.99 
 Abundance classes  
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1

9

19

4

seasonal distribution 

Autumn Winter Spring Summer

2

3

22

2

1

1

2
3

1

1 Poaceae 2 Asteraceae 3 Brassicaceae 4 Caryophyllaceae

5 Chenopodiaceae 6 Convolvulaceae 7 Euphorbiaceae 8 Papilionaceae

9 Polygonaceae 10 Ranunculaceae

1. 
2. 
3. 

Abundant 
Occasional 
Frequent 
 

2 
7 
10 
 

10.52 
36.84 
52.63 
 

Total  19 99.99 
 
1. 
2. 
3. 

Life span 
Perennial 
Biennial 
Annual 
 

2 
4 
13 
 

10.52 
21.05 
68.42 
 

Total  19 99.99 
 Leaf type  
1. 
2. 
3. 

Compound 
Dissected 
Simple 
 

4 
4 
11 
 

21.05 
21.05 
57.89 
 

Total  19 99.99 
 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. Family distribution of weeds of garlic. 
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Fig 3. Seasonal distribution of weeds of Garlic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. Leaf size classes of weeds of Garlic. 

  

REFERENCES 

[1] S. Kaur, R. Kaur, and B. S. Chauhan, "Understanding crop-weed-fertilizer-water interactions and 
their implications for weed management in agricultural systems," Crop Protection, vol. 103, pp. 65-
72, 2018. 

[2] R. L. Zimdahl, "Weed-crop competition: a review," 2007. 
[3] Y. Fukano, W. Guo, K. Uchida, and Y. Tachiki, "Contemporary adaptive divergence of plant 

competitive traits in urban and rural populations and its implication for weed management," 
Journal of Ecology, vol. 108, no. 6, pp. 2521-2530, 2020. 

[4] K. Z. Mganga et al., "Plant morphoecological traits, grass-weed interactions and water use 
efficiencies of grasses used for restoration of African rangelands," Frontiers in Ecology and 
Evolution, vol. 8, p. 484, 2021. 

[5] C. MacLaren, J. Storkey, A. Menegat, H. Metcalfe, and K. Dehnen-Schmutz, "An ecological future for 
weed science to sustain crop production and the environment. A review," Agronomy for Sustainable 
Development, vol. 40, no. 4, pp. 1-29, 2020. 

[6] M. E. Barbercheck and J. Wallace, "Weed–Insect Interactions in Annual Cropping Systems," Annals 
of the Entomological Society of America, vol. 114, no. 2, pp. 276-291, 2021. 

[7] R. Rotchés‐Ribalta, J. M. Blanco‐Moreno, and F. X. Sans, "Reduced crop sowing density improves 
performance of rare arable weed species more effectively than reduced fertilisation," Weed 
Research, vol. 60, no. 4, pp. 269-277, 2020. 

[8] P. Cottney, P. N. Williams, E. White, and L. Black, "The Perception and Use of Cover Crops within the 
Island of Ireland," Annals of Applied Biology, 2021. 

[9] J. A. Rosenheim, B. N. Cass, H. Kahl, and K. P. Steinmann, "Variation in pesticide use across crops in 
California agriculture: Economic and ecological drivers," Science of The Total Environment, vol. 733, 
p. 138683, 2020. 

[10] K. G. Cassman and P. Grassini, "A global perspective on sustainable intensification research," Nature 
Sustainability, vol. 3, no. 4, pp. 262-268, 2020. 

[11] J. Machleb, G. G. Peteinatos, B. L. Kollenda, D. Andújar, and R. Gerhards, "Sensor-based mechanical 
weed control: Present state and prospects," Computers and Electronics in Agriculture, vol. 176, p. 
105638, 2020. 



3218| Adnan Ali Shah                                       Eco-Floristic Study of Weed Flora of Garlic Crop in District Bannu, Khyber  
                                                                                      Pakhtunkhwa, Pakistan  

[12] S. Rathika, T. Ramesh, and P. Shanmugapriya, "Weed management in direct seeded rice: A review," 
IJCS, vol. 8, no. 4, pp. 925-933, 2020. 

[13] A. Scavo and G. Mauromicale, "Integrated weed management in herbaceous field crops," Agronomy, 
vol. 10, no. 4, p. 466, 2020. 

[14] B. Mondal, C. K. Mondal, and P. Mondal, "Weed and Its Management in Cucurbitaceous Vegetables," 
in Stresses of Cucurbits: Current Status and Management: Springer, 2020, pp. 223-237. 

[15] J. C. Stark, M. Thornton, and P. Nolte, Potato production systems. Springer Nature, 2020. 
[16] A. Moore, D. M. Sullivan, N. Olsen, P. J. Hutchinson, P. Wharton, and E. J. Wenninger, "Organic Potato 

Production," in Potato Production Systems: Springer, 2020, pp. 101-131. 
[17] M. W. Lewis, "6. The establishment of commercial vegetable agriculture," in Wagering the Land: 

University of California Press, 2020, pp. 117-155. 
[18] P. Kanatas et al., "The combined effects of false seedbed technique, post-emergence chemical 

control and cultivar on weed management and yield of barley in Greece," Phytoparasitica, vol. 48, 
no. 1, pp. 131-143, 2020. 

[19] K. Mubeen et al., "Interference of horse purslane (Trianthema portulacastrum L.) and other weeds 
affect yield of autumn planted maize (Zea mays L.)," Saudi Journal of Biological Sciences, 2021. 

[20] C. A. Lim, "Management of Kochia (Bassia scoparia) in a Time of Herbicide Resistance," Montana 
State University, 2020. 

[21] M. Gozalbo Monfort et al., "Assessment of the Nutritional Status, Diet and Intestinal Parasites in 
Hosted Saharawi Children," Children-Basel, 2020, vol. 29, num. 7, p. 264, 2020. 

[22] S. Ahmed, M. Ahmad, B. L. Swami, and S. Ikram, "A review on plants extract mediated synthesis of 
silver nanoparticles for antimicrobial applications: a green expertise," Journal of advanced research, 
vol. 7, no. 1, pp. 17-28, 2016. 

[23] M. Anwar, N. Akhtar, K. Shah, and H. Zeb, "Eco-Floristic Study of Weed Flora of Maize Crop in 
District Swabi, Khyber Pakhtunkhwa, Pakistan," Pakistan Journal of Weed Science Research, vol. 26, 
no. 4, p. 499, 2020. 

[24] L. Sun et al., "RNA structure maps across mammalian cellular compartments," Nature structural & 
molecular biology, vol. 26, no. 4, pp. 322-330, 2019. 

[25] Z. Fazal, J. Gul, M. Subhan, K. Sher, and Q. Ali, "Floristic diversity and weed communities of maize, 
potato and mungbean crops of Kalash Valley Chitral Hindukush Range Khyber Pakhtunkhwa, 
Pakistan," Pak. J. Weed Sci. Res, vol. 25, no. 2, pp. 79-90, 2019. 

[26] I. Ullah et al., "Endophytic bacteria isolated from Solanum nigrum L., alleviate cadmium (Cd) stress 
response by their antioxidant potentials, including SOD synthesis by sodA gene," Ecotoxicology and 
environmental safety, vol. 174, pp. 197-207, 2019. 

[27] S. Anjum et al., "Floristic Composition, Ecological characteristics and Ethnobotanical profile of 
protected and open grazing land of Karkhasa, Balochistan," Pakistan. J. Anim. Plant. Sci, vol. 30, no. 
2, pp. 420-430, 2020. 

[28] A. Sharma, J. Ahmad, and S. Flora, "Application of advanced oxidation processes and toxicity 
assessment of transformation products," Environmental research, vol. 167, pp. 223-233, 2018. 

 


