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ABSTRACT
The present study enumerates the diversity of indigenous and alien agrestal weeds of rabi crops in Uttar Pradesh, India.

After a detailed survey of 5 years during 2018–2023, a total of 88 species of weeds belonging to 75 genera and 30 families were
documented. In accordance to APG IV classification, the documented weeds are distributed across six major clades; the Malvids
and Lamiids with 27 and 19 species respectively, followed by Campanulid (19 species), Fabids (18 species), Eudicots (Four
species) and Asterid (one species).
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Introduction
Weeds are the plants, which grow where they are

not wanted19. The most important properties of weeds
that enable the plants to occur in different habitats are
their capability to thrive under adverse conditions as well
as those favorable for crops. In some of the cases the
seeds of weed species remain dormant for as many as
20–40 years without losing their viability7. Weeds that
grow along crops are called as agrestrial weeds. Rabi
one among three major crops that are grown in India as
including Uttar Pradesh sown in winter from October to
December and harvested in summer from April to June.
The major rabi crops grown in the state are wheat, barley,
peas, gram and mustard. As the state holds a
responsible position for providing good quality and
quantity of yield, it proves to be a very important state to

look forward for this study. Recent changes in
the cropping pattern and agro-technology of High
Yielding Varieties (HYV) have brought about not only
changes in weed flora but also the luxuriant growth
attained by weeds12.

About 8000 weed species are found in different
crop systems, of which 250 species are considered
important for agriculture world3. Globally, due to weeds
about 34% of agriculture production losses have been
assessed.  In India weed, might potentially affect crop
output by 31.5%1. In Uttar Pradesh, Potential yield losses
in major crops such as wheat, pigeon pea, groundnut,
and soya bean have been calculated 33.5%, 33.6%,
45.5% and 50% respectively2.

  The study of weed flora growing in different crops
in different ecosystems and areas is highly needed for



TABLE-1 : List of Dicotyledonous Agrestal Weeds of Rabi Crops in Uttar Pradesh, India. Growth form: A=
Annual; C= Climber; H= Herb; P= Perennial; SS= Sub–shrub. Invasive status/ Mode of Introduction: Fd=
Food; In= Invasive; N= Native; O= Occasionally; Ui= Unintentional.
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their control, management and eradication. The previous
information on weeds of some cultivated fields in different
regions of Uttar Pradesh have previously been
documented but there is still an underlying gap for the
proper knowledge and uses of weed species6,11,13,15. The
present research was undertaken to record the diversity
of agrestal weed species in different rabi crop fields of
the state of Uttar Pradesh, with the objective to collect,
identify, document the uses and to maintain the voucher
specimen. Altogether, this will be the first comprehensive
work on agrestal weeds found in all major rabi season
crops across the state. In contrast, certain plant species
have been identified and documented in the area as

trouble makers because they are invasive weedy with
early dispersal and if not managed properly, these plants
will subsequently replace native vegetation in upcoming
years.

Study Area
Uttar Pradesh, being the 4th largest State in India

covers an area of 2,40,928 sq. km, is an agricultural
dominating land where the majority of the total workforce
70% is engaged in agricultural and allied sector
ventures10. It is located between 30Ú0’0.000'’ N latitudes
and 80Ú0’0.000'’ E longitudes in the Indo-Gangetic Plain
of north central India. The temperature of the area varies
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Fig. 1 : Different growth forms of weed plant species

Fig. 2 : Contribution of Weeds in percentage based on its uses

between 32°C–42°C in the summer and 2°C–15°C in
the winter and rain fall ranges from 1,000 to 2,000 mm
(39–79 in) in the east to 600–1,000 mm (24–39 in) in
the west. Of the total geographical area, the state
consists of about 24, 1704 sq. km. cultivable areas and
only 14, 818 sq. km are under forest cover. Being an
agricultural state, it cultivates about 28% of India’s wheat.
The state is divided into 9 agro-climatic zones. The entire
area is covered with alluvial and colluvial soils and rocks,
providing the best conditions for extensive crop
production. Three distinct annual seasons like winter
(November–February), summer (March–June) and rainy
(July–October) seasons are prevailing here. The dicot
dominant over monocot in the state flora and represented
by 2607 species distributed under 1,094 genera
belonging to 174 families.

Methods
Multiple field tours, in rabi season were conducted

in different areas throughout the state between 2018–
2023 to examine and document the weeds growing in
different crops, a local survey was also done while
documentation to know their uses. The plants were

collected in flowering and fruiting stages with detailed
taxonomic data such as habit of plant, associated crops,
colour of flowers, GPS data etc. for their proper
identification. The nativity and updated names of each
plant species have been provided with the help of Plants
of the World online 2024 (POWO)9 and the invasive
status of weeds from different literature5,18. The voucher
specimens were prepared by standard procedure4. The
identification of weed species was made with the help
of Handbook on Weed Identification, different floras and
important taxonomic works8,14,16,17 and by authentic
specimens housed at reorganized Indian herbaria like
CAL, DD, BSA, LWG, CDRI, and CIMAP. Voucher
specimens have been deposited at LWG for future
records. The plant species are enumerated and arranged
as per APG IV Classification. The weed species are
represented (Table-1) according to their scientific names
along with their family, nativity, associated crop(s),
phenology, invasion status, mode of introduction,
voucher specimen number and uses if any. Uses of the
weeds were documented from the previously published
work and local survey. Furthermore, photographs of
some agrestal of rabi are provided in Fig. 3.
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Results and Discussion
In the present study 88 weeds species belonging

to 75 genera and 30 flowering plant families were
recorded in the study area, representing six clade and
15 orders as per APG IV classification (Table-1, Fig. 1).
Among the reported plants, 30% of taxa were recorded
from the clade Malvids followed by 23% from Lamiid,
21% Campanulid, 20% Fabids, 5% Eudicot and 1% from
Asterids. Out of the total weeds, 42 species are native
to India and 46 species are alien in origin, meanwhile
maximum alien species are from American continent.
The top dominating families with number of species are
Asteraceae (19), Amaranthaceae (11), Fabaceae (10),
Malvaceae (5), Solanaceae (5), Euphorbiaceae (3),

Acanthaceae (3) which contribute approx. 64% of total
rabi weeds. 15 families are represented by only one
species. Some of the dominant genera are Amarnthus
(3 sp.), Alternanthera (3 sp.), Solanum (3 sp.), Sonchus
(2 sp.), Vicia (2 sp.). Habit analysis revealed that herbs
area dominant (72spp.; 82%), followed by sub-shrubs
(12spp.; 14%), climbers (4spp.; 4%) (Fig. 1). Weeds
species are primarily annuals (75%) followed by
perennials (25%). Out of the total number of weeds from
the study area, 42 species belong to 36 genera and 16
families were found to be of invasive nature. About 13
invasive species are native to India.

Although weeds are generally considered as
detrimental to the crops, many weeds possess various

Fig. 3 : Agrestal Weeds of Rabi Crops: A. Achyranthes aspera; B. Ageratum houstonianum; C. Amaranthus
viridis; D. Argemone ochroleuca; E. Bidens pilosa; F. Cannabis sativa; G. Euphorbia hirta; H. Galinsoga
parviflora; I. Gamochaeta purpurea; J. Heliotropium indicum; K. Lathyrus aphaca; L. Lysimachia arvensis;
M. Malva parviflora; N. Mazus pumilus; O. Parthenium hysterophorus; P.  Physalis angulata.
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economic values. Several of them are being used by
local communities as food, fodder, folk medicines and
other purposes. Out of total weed species, about 80%
of the species were used to treat various ailments, such
as diabetes, gastrointestinal disorders, fever, gynecology,
cardiovascular disorders, skin diseases, rheumatism,
urinogenital tract infection, diarrhea and kidney disorders.
Many weeds (8%) are used by local people as feed to
the domestic animals while10% species are edible (Fig.
3). Apart from that some weeds are used as ornamental
purposes like Rivina humulis while Alternanthera
philoxeroides used as a Phytoremediation of Arsenic (As)
and Lead (Pb) in their invaded water bodies.

References
1. Bhan VM, Kumar S, Raghuwanshi MS. Weed Management in India. Indian Journal of Plant Protection. 1999;

27: 171–202.

2. Gharde Y, Singh PK, Dubey RP and Gupta PK. Assessment of yield and economic losses in agriculture due to
weeds in India. Crop Prot. 2018; 107: 12–18.

3. Holm L, Pancho JV, Herberger JP, Plucknett DL. A geographical Atlas of world weeds. John Wiley and Sons,
New York, United Kingdom. 1979.

4. Jain SK, Rao RR. Handbook of field and herbarium methods. Today and Tomorrow’s Printers and Publishers,
New Delhi, India. 1977.

5. Khanna KK. Invasive alien angiosperm of Uttar Pradesh. Biological Forum- An International Journal. 2009;1:
34–39.

6. Kushwaha AK, Tewari M and Chaudhary LB. Survey on weed diversity in two major crop fields, rice and wheat
in Sonbhadra district, Uttar Pradesh, India. J. Crop Weed. 2018; 14: 154–161.

7. Muenscher, WC. Weeds. MacMillan, New York, USA. 1955.

8. Naidu VSGR. Hand Book on Weed Identification. Directorate of Weed Science Research Maharajpur, Jabalpur,
India. 2012.

9. Plant of World Online (POWO) (2022) https://powo.science.kew.org/. Accessed on: 2022-08-05.

10. Roy R, Ahmad H. State Agricultural Profile of Uttar Pradesh (2014-2015). Agro-Economic Research Centre,
University of Allahabad, Allahabad. 2015.

11. Sah D, Panwar GS, Kumar A, Kalhapure AH, Singh N. Phytosociological study of weeds in major rabi season
crops of Bundelkhand region. J. Pharmacogn. Phytochem. 2020; 9: 3209–3213.

12. Sharma M. Weed flora of Punjab in Rabi crops. Indian J. Weed Sci. 1978;10: 15–18.

13. Shazia, Siddiqui MB. Weed diversity of Aligarh, Uttar Pradesh. In: Proceeding of the 18th Annual Conference of
IAAT and International Seminar on Multidisciplinary approaches in Angiosperm systematics, Kalyani, West
Bengal, India. 2012; 149–155.

14. Singh KP, Khanna KK, Sinha GP. Flora of Uttar Pradesh, Volume l. Botanical Survey of India, Kolkata, India.
2016.

15. Singh M, Singh OP, Singh MP. Floristic composition of weeds in mixed winter crop on Gujar lake’s margins in
Uttar Pradesh. Indian J. Weed Sci. 2012; 44: 62–64.

16. Singh SC, Khanuja SPS. Lucknow Flora: The Plant Wealth of the Region. Central Institute of Medicinal and
Aromatic Plants, Lucknow, India. 2006.

17. Sinha GP, Shukla AN. Flora of Uttar Pradesh, Volume 2. Botanical Survey of India, Kolkata, India. 2020

18. Srivastava S, Dvivedi A, Shukla RP. Invasive Alien Species of Terrestrial Vegetation of North-Eastern Uttar
Pradesh. Int. J. For. Res. 2014; 2014: 1–9.

19. Tull J. Horse-hoeing husbandry, or, An essay on the principles of vegetation and tillage. Printed for A. Millar,
London, United Kingdom. 1751.

Discussion
The current study provides a complete list of the

agrestal weed species found in the rabi crops of Uttar
Pradesh and their economic values. Many species of
plants in the study area have numerous environmental
and economic significance, and are useful as natural
resource for wildlife and humans. Apart from this, some
crops are invasive plants and weeds are considered
troublesome because they have the capacity to replace
natural vegetation within a short period of time.
Therefore, it is particularly important to have proper
documentation and knowledge about the useful and
invasive properties of weeds.
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