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During recent field surveys with special emphasis on the weeds occurring in Moroccan farm-
lands and gardens, two new weed species were discovered for the first time in the country.
Amaranthus palmeri plants have been collected in October 2020 along streets in Rabat and in
a corn field in Tit Mellil (East of Casablanca), it is to be considered naturalized in Morocco.
Chenopodium ficifolium subsp. ficifolium plants have been observed in a public garden in
February 2022 in Berrechid, it is to be considered casual alien in Morocco. These reports indi-
cate that Morocco needs more thorough botanical explorations especially in urban areas and
agroecosystems. Both species enrich the Amaranthaceae of the country, but could be a threat to
biodiversity, sustainable agriculture, food security, and human livelihoods.
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Introduction

In Morocco, there are nearly 200 introduced weed taxa, involuntarily brought by
humans or by other means such as rivers, winds, birds, etc... (Fennane & al. 2023). Exotic
plants coming into areas outside their natural range threaten biodiversity and pose a huge
global threat to sustainable agriculture, food security, and human livelihoods (see e. g.
Lambdon & al. 2008; Early & al. 2016; Gervilla & al. 2019; Arianoutsou & al. 2021).
Furthermore, their spread and impact is growing due to climate change, globalisation,
trade, and tourism.

Some of these exotics succeed to adapt to their new environments and end up settling
there permanently and becoming invasive (Tanji & Taleb 1997; Tanji, 2020; Fennane & al.
2023). For instance, Amaranthus spinosus L., found in 2022, is now expanding in gardens,
streets, and roadsides of Casablanca, Mohammedia, Rabat, and Kénitra (Sukhorukov & al.
2023). Cardamine occulta Hornem. was collected in 2022 in greenhouses, flower pots, and
nurseries in Rabat and Kénitra (Sukhorukov & al. 2023). Oxybasis glauca was observed in
Laayoune and Ad-Dchira (Chambouleyron & al. 2022). Cenchrus longispinus (Hack.)
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Fernald, found in 1985, is now invading the Loukkos irrigated perimeter (Tanji 2020).
Dinebra retroflexa (Vahl) Panz., recently discovered in 2015, is now invasive in summer
crops in the Gharb and Tadla irrigated perimeters (Tanji 2020). Solanum elaeagnifolium
Cav., found in 1944 in Casablanca near the seaport, is now located throughout the country
(Bouhache 2010; Ben-Ghabrit & al. 2019). Heterotheca subaxillaris (Lam.) Britton &
Rusby, seen near Kénitra in 2000, is now invading roadsides in Kénitra, Sidi Yahya, and
Salé (Fennane & al. 2014). Arctotheca calendula (L.) Levyns, collected in Chaouen, North
of Morocco, in 1928 (Jahandiez & Maire 1934), is now distributed in Taza, Rabat, and
along the Atlantic Ocean coastline (Ibn Tattou, pers. comm.).

During the floristic surveys in Moroccan cultivated crops and gardens, two new weed
species were collected for the first time in the country. Photos, descriptions, distributions,
and impacts of these newly introduced species were provided in the present note.

Materials and methods

Live plants of Amaranthaceae s. 1at. were collected from cultivated fields and public gardens
during the period 2020-2022, in various Moroccan locations. The Amaranthus species was
found at both flowering and fruiting stages, whereas Chenopodium plants were removed from
public gardens at the vegetative stage, planted in pots, and kept outdoors at home until maturity.
Specimens of collected plants are preserved at the National Herbarium of the Institut
Scientifique, Université Mohammed V, Rabat. For the identification of these taxa, various ref-
erences and websites were used including the “Flore Pratique du Maroc” (Fennane & al. 1999),
“Biodiversité¢ végétale du Sud-Oued Marocain” (Peltier, www.teline.fr), “Flore du Maroc”
(Dobignard, www.floramaroccana.fr), “efloramaghreb” (www.efloramaghreb.org), Fuentes-
Bazan & al. (2012), “Flora Gallica” (Tison & de Foucault 2014), and lamonico (2015). For the
nomenclature, various references and websites were used including “African Plant database”
(http://africanplantdatabase.ch), “Plants of the World Online” (https://powo.science.kew.org),
“World Flora Online” (www.worldfloraonline.org), “Flora of North America™ (http://beta.flo-
ranorthamerica.org), “CABI” (www.cabi.org/isc), “EPPO  global database”
(https://gd.eppo.int), and “Tela Botanica” (www.tela-botanica.org).

Results

Amaranthus palmeri S. Watson

Amaranthus palmeri is a new species to be added to the flora of Morocco. In fact,
Fennane & al. (1999) and Dobignard (www.floramaroccana.fr) cite 11 Amaranthus taxa :
A. albus L., A. blitoides S. Watson, 4. blitum L., A. cruentus L., A. deflexus L., A. graeci-
zans L. subsp. silvestris (Vill.) Brenan, 4. hybridus L., A. hypochondriacus L., A. murica-
tus (Moq.) Hieron, A. retroflexus L., and A. viridis L.

Distribution and ecology in Morocco
Several plants of A. palmeri have been found on October 2, 2020, in Rabat and in an
irrigated corn (Zea mays L.) field near Tit Mellil, East of Casablanca (33° 30" 36" N, 7°
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23" 41" W, 180 m altitude) (Fig. 1). They were at the flowering and fruiting stages, and
stems were 2 to 3 m tall and drew my attention. They were growing in an area where daily
temperatures in summer usually exceed 30 C, nightly temperatures are around 20 C, and
the photoperiod is 14 hours. Palmer amaranth is therefore considered, under local climatic
conditions, a summer annual weed naturalized in Morocco.

Description

Several references provided detailed descriptions of Palmer amaranth plants (Ward &
al. 2013; Roberts & Florentine 2022, etc.). The plant is dioecious, erect, up to 3 m tall, with
a deep taproot system. Stems are reddish-green, highly branched. Leaves are alternate,
obovate (1.5-7 x 1-3 cm), with entire margins, glabrous, petioled, some with a whitish V-
shaped central spot. The synflorescence is structured as erect linear spikes (up to 60 cm)
along with several small clusters of flowers (2 to 4 mm). Bracts of pistillate flowers are 4—
6 mm, longer than tepals. Bracts of staminate flowers are 4 mm long, equaling or longer
than outer tepals. Tepals of pistillate flowers are 1.7-3.8 mm, acuminate, mucronulate.
Tepals of staminate flowers are unequal, 2—4 mm, apex acute. Inner tepals have prominent
midribs excurrent as rigid spines. Utricles are tan to brown, obovoid to subglobose, 1.5-2
mm, shorter than tepals. Fruits are obovoid, small (about 1.5 mm diameter), with thin walls
and containing a single small (about 1 mm diameter) dark-red to brown seed.

Chorology

Native to the North American Southwest (from southern California to Texas) and nor-
thern Mexico, alien, often invasive in North America as well as in South America and other
continents (see e.g. POWO 2023) where populations spread in urbanized and agricultural
areas by human activities e. g. trade and tourism. In the Mediterranean region and surroun-
ding areas, it was recorded in Tunisia, Egypt, Israel, Turkey, Greece, Italy, France, Spain,
and Portugal (Dobignard & Chatelain 2011; Tison & De Foucault 2014; Iamonico & El
Mokni 2017; Torra & al. 2020; APD 2023; CABI 2023; Danin & Fragman-Sapir 2023;
EPPO 2023), and it was recently found in South Africa by Sukhorukov & al. (2021).

Notes

Amaranthus palmeri is an herb with C4 photosynthetic pathway which translates into a very
fast-growing, competitive weed that can grow 0.18-0.21 cm per growing degree day (Horak &
Loughin 2000). Palmer amaranth interference reduced dry edible bean yield by 77% at a weed
density of 2 plants m™! row compared to the weed-free control (Miranda & al. 2021). Each plant
is able to produce 200,000 to 600,000 seeds when growing without plant competition (Keeley
& al. 1987). It is among the most troublesome and economically important weed species as a
result of its high genetic diversity, a deep root system, rapid growth rate, high fecundity, high
competitiveness, high water use efficiency, tolerance to high temperatures and drought, and abi-
lity to develop herbicide resistance (Ward & al. 2013; Leon & Van Der Laat 2021; Roberts &
Florentine 2021; Milani & al. 2021). Menges (1987 & 1988) reported inhibition of crop growth
resulting from Palmer amaranth’s allelopathic properties. Considering the potential economic
impact of this species, the EPPO Panel on Invasive Alien Plants suggested its addition to the
EPPO Alert List (EPPO 2023). Palmer amaranth possesses toxic properties including high
concentrations of nitrates and oxalates that are harmful to livestock (Yu & al. 2021).
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Fig. 1. Amaranthus palmeri: a) distribution in the map of Morocco; b) details of the inflorescence;
c) stem; d) leaves; e) habit. Photos by the author.

Chenopodium ficifolium Sm. subsp. ficifolium
= C. album subsp. ficifolium (Sm.) Hook. f.

Chenopodium ficifolium subsp. ficifolium is a new species to be added to the flora of
Morocco. In fact, Dobignard (2023) cite only 3 Chenopodium taxa: C. album L. subsp. album,
C. album L. subsp. opulifolium (WDJ) Koch & Ziz) Batt.,, and C. vulvaria L. However, several
other Chenopodium cited by Fennane & al. (1999) were recently rearranged in other genera
such as Blitum, Chenopodiastrum, Dysphania, and Oxybasis (Dobignard 2023).

Distribution and ecology in Morocco

In Morocco, two plants of Chenopodium ficifolium subsp. ficifolium were found for the
first time on February 12, 2022, in a public garden in Berrechid, 20 km South of
Casablanca (33° 15" 33" N, 7° 34’ 53" W, 220 m altitude) (Fig. 2). Both plants were at the
vegetative stage. They were removed, planted in a pot, and kept outdoors at home until
maturity. In February, daily temperatures are usually 20 to 25 C, nighlty temperatures are
10 to 15 C, and the photoperiod is 12 hours. Figleaved goosefoot is therefore considered a
fall/winter annual plant (Fig. 2). It is a new weed, and is to be considered as a casual alien.
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Fig. 2. Chenopodium ficifolium subsp. ficifolium : a) distribution in the map of Morocco; b) habit;
¢) inflorescence; d) leaves. Photos by the author.

Description

Plant description has been reported in various references ("Flora of North America”
2023; HYPPA, 2023; "Tela Botanica” 2023; WFO 2023; etc...). Fig-leaved goosefoot
stems are erect, green, striate, 20-50 cm tall. Leaf blades are ovate-oblong, 2.5-5 x 1-3.5
cm. Their margins are usually 3-lobed. The central lobes are subentire to sinuate-dentate,
and the lateral lobes are positioned in proximal 1/3 or near base of leaf blade. Flowers are
in terminal panicles on upper branches. The perianth has 5 segments, connate at base into
0.3 mm tube; lobes ovate, 0.5-0.9 x 0.5-0.8 mm, apex acute, farinose, keeled, covering
fruit at maturity; stamens 5; stigmas 2, 0.3 mm. The utricles are depressed-ovoid; pericarp
nonadherent, smooth. Seed are horizontal, black, 1 mm in diameter.

Chorology

Fig-leaved goosefoot is native to the mountains of South and Central Europe and
Western Asia (Flora of North America 2023). It is found in the 5 continents, and is usually
distributed in housing neighborhoods, roadsides, vacant lots, fields, orchards, and pastures
(POWO 2023; WFO 2023). In the Mediterranean region and surrounding areas, it was
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reported in Algeria, Egypt, Israel, Turkey, Greece, Italy, France, and Spain (Dobignard &
Chatelain 2011; Tison & de Foucault 2014; Hannachi 2019; Mosyakin & de Lange 2020;
APD 2023; Danin & Fragman-Sapir 2023; EPPO 2023; Heap 2023; POWO 2023;
www.efloramaghreb.fr 2023).

Notes

Figleaved goosefoot is a weed in Kuwait (Mathew & al. 2012), Tajikistan (Nowak & al.
2014), New Zealand (Mosyakin & de Lange 2020), and Korea (Kim & al. 2019). It is a
weed that has resisted to the atrazine herbicide in Germany and Switzerland (Heap 2023).

Various compounds were isolated from Chenopodium ficifolium plants (Gohar & al.
2002). Furthermore, Le Dang & al. (2010) found that extracts of C. ficifolium have insec-
ticidal properties for controlling Aphis gossypii infesting cucumber plants. Subedi & al.
(2021) reported that C. ficifolium is a potential diploid model system for the genetic study
of quinoa.

Two subspecies are usually recognized within Chenopodium ficifolium: subsp. ficifo-
lium and subsp. blomianum (Clemants & Mosyakin 2003). These subspecies are distin-
guished mainly by their pericarp, seed testa sculpture, and leaf shape (Mosyakin 2016).
The subsp. blomianum occurs in southern and southeastern Asia as well as in the USA, and
differs from C. ficifolium subsp. ficifolium in having leaves with spreading basal lobes
almost perpendicular to the central lobe and seeds with shallow elongate depressions
(Mosyakin 2016). Clemants & Mosyakin (2003) reported that in Europe C.
ficifolium occasionally hybridizes with other species, including C. album.

Conclusion

Two new aliens belonging to Amaranthaceae s. lat. have been discovered for the first
time in Morocco in human-made habitat (urban areas and agroecosystems). They were
probably introduced into the country by tourists, imported animals, crop seed, vehicles, or
machinery. These newly introduced weed species indicate that the country needs more tho-
rough botanical explorations. They inevitably enrich the Flora of Morocco, but pose a huge
global threat to biodiversity, sustainable agriculture, food security, and human livelihoods.
In fact, Amaranthus palmeri and Chenopodium ficifolium subsp. ficifolium have the capa-
city to become invasive weeds in agricultural systems, cities, and uncropped areas.

Acknowledgements

I thank Pr. Mohamed Ibn Tattou, botanist at the Institut Scientifique, Mohammed V University, Rabat,
for his help with the identification of the weed species and for his comments on the manuscript.

References

African Plant Database (version 4.0.0) 2023 onwards: Conservatoire et Jardin botaniques de la Ville
de Geneve and South African National Biodiversity Institute, Pretoria. — http://africanplantda-
tabase.ch. [accessed 10/1/2023]

Arianoutsou, M., Bazos, 1., Christopoulou, A., Kokkoris, Y., Zikos, A., Zervou, S., Delipetrou, P.,
Cardoso, A. C., Deriu, 1., Gervasini, E. & Tsiamis, K. 2021: Alien plants of Europe: introduc-



Flora Mediterranea 33 — 2023 97

tion  pathways, gateways and time trends. — PeerJ. 9: el1270.
https://doi.org/10.7717/peerj. 11270

Ben-Ghabrit, S., Bouhache, M., Birouk, A. & Bon, M. C. 2019: Macromorphological variation of the
invasive silverleaf nightshade (Solanum elaeagnifolium Cav.) and its relation to climate and
altitude in Morocco. — Rev. Mar. Sci. Agron. Vét. 7(2): 243-251.

Bouhache, M. 2010: Solanum elaeagnifolium Cav.: a threat to agriculture and environment in
Mediterranean region. — Rev. Maroc. Prot. P1. 1: 1-9.

CABI 2023 onwards: Invasive Species Compendium. Wallingford, UK: CAB International. —
www.cabi.org/isc. [accessed 10/1/2023]

Chambouleyron, M., Andrieu, F., Charrier, M., Chatelain, C. & Léger, J. F. 2022 : Contribution a la
connaissance de la flore du Maroc saharien atlantique. — J. Bot. Soc. Bot. France 100: 4-31.

Clemants, S. E. & Mosyakin, S. L. 2003: Chenopodium. — Pp. 275-299 in: Flora of North America
Editorial Committee (eds), Flora of North America North of Mexico, 4. — New York & Oxford.

Danin, A. & Fragman-Sapir, O. 2023 onwards: Flora of Israel and adjacent areas. —
https://flora.org.il/en/plants/ [accessed 10/1/2023]

Dobignard, A. 2023 onwards: Flore du Maroc. — www.floramaroccana.fr [accessed 10/1/2023]

— & Chatelain, C. 2011: Index synonymique de la flore d’Afrique du nord, 2. — Genéve.

Early, R., Bradley, B. A., Dukes, J. S., Lawler, J. J., Olden, J. D., Blumenthal, D. M., Gonzalez, P.,
Grosholz, E. D., Ibanez, 1., Miller, L. P., Sorte, C. J. B. & Tatem, A. J. 2016: Global threats
from invasive alien species in the twenty-first century and national response capacities. — Nat.
Commun. 7: 12485. https://doi.org/10.1038/ncomms12485

efloramaghreb (version 2) 2023 onwards: Conservatoire et Jardin Botaniques de la Ville de Geneéve,
Université de Tlemcen, Ecole Nationale Supérieure d’Agronomie d’Alger et Institut Botanic
Barcelona. — http://efloramaghreb.org [accessed 10/1/2023]

EPPO 2023 onwards : EPPO Global Database. — https://gd.eppo.int [accessed 10/1/2023]

Fennane, M., Ibn Tattou, M. & El Oualidi, J. 2014: Flore Pratique du Maroc, 3. — Rabat.

—, —, Mathez, J., Ouyahya, A. & El Oualidi, J. 1999: Flore Pratique du Maroc, 1. — Rabat.

—, —, El Oualidi, J., Taleb, M. S., Benkhnigue, O., Khamar, H. & Moujahdi, C. 2023: Floristic
research in Morocco: achievements and future trends. — Fl. Medit. 33: 5-16.
https://doi.org/10.7320/FIMedit33.005

Flora of North America Editorial Committee, eds 2023 onwards: Flora of North America North of
Mexico [Online]. — http://beta.floranorthamerica.org [accessed 10/1/2023]

Fuentes-Bazan, S., Uotila, P. & Borsch, T. 2012: A novel phylogeny-based generic classification for
Chenopodium sensu lato, and a tribal rearrangement of Chenopodioideae (Chenopodiaceae).
— Willdenowia 42: 5-24.

Gervilla, C., Rita, J. & Cursach, J. 2019: Contaminant seeds in imported crop seed lots: a non-negli-
gible human mediated pathway for introduction of plant species to islands. — Weed Res. 59(3):
245-253. https://doi.org/10.1111/wre.12362

Gohar, A. A., Maatooq, G. T., Niwa, M. & Yoshiaki, T. 2002 : A new triterpene saponin from
Chenopodium  ficifolium. — Z. Naturforsch. C. J. Biosci. 57(7-8): 597-602.
https://doi.org/10.1515/znc-2002-7-808.

Hannachi, A. 2019: Ecological study for groups of citrus weeds in the Skikda region, Algeria. — J.
Res. Weed Sci. 2(3): 216-223.

Heap, I. 2023 onwards: The International Survey of Herbicide Resistant Weeds. — https:/www.weed-
science.com [accessed 10/1/2023].

Horak, M. J. & Loughin, T. M. 2000: Growth analysis of four Amaranthus species. — Weed Sci.
48(3): 347-355.

HYPPA 2023 onwards: Unité de Malherbologie & Agronomie, Weed Science & Agronomy, INRA-Dijon.
— https://www?2.dijon.inrae.fi/hyppa/hyppa-a/chefi_ah.htm [accessed 10/1/2023]



98 Tanji: Two new annual weeds in Morocco: Amaranthus palmeri and ...

Tamonico, D. 2015: Taxonomic revision of the genus Amaranthus (Amaranthaceae) in Italy. —
Phytotaxa 199(1): 1-84. https://doi.org/10.11646/phytotaxa.199.1.1

— & El Mokni, R. 2017: Amaranthus palmeri, a second record for Africa and notes on A. sonoriensis
nom. nov. — Bothalia 47(1): a2100.

Jahandiez, E. & Maire, R. 1934: Catalogue des Plantes du Maroc, 3. — Alger.

Keeley, P. E., Carter, C. H. & Thullen, R. J. 1987: Influence of planting date on growth of Palmer
amaranth (4Amaranthus palmeri). — Weed Sci. 35(1): 199-204.

Kim, Y., Chung, Y. & Park, J. 2019 : The complete chloroplast genome of Chenopodium ficifolium
Sm. (dAmaranthaceae). — Mitochondrial DNA PART B 4(1): 872-873.
https://doi.org/10.1080/23802359.2019.1573122

Lambdon, P. W., Pysek, P., Basnou, C., Hejda, M., Arianoutsou, M., Essl, F., Jarosik, V., Pergl, J.,
Winter, M., Anastasiu, P., Andriopoulos, P., Bazos, 1., Brundu, G., Celesti-Grapow, L.,
Chassot, P., Delipetrou, P., Josefsson, M., Kark, S., Klotz, S., Kokkoris, Y., Kiihn, I.,
Marchante, H., Perglova, 1., Pino, J., Vila, M., Zikos, A., Roy, D. & Hulme, Ph. 2008: Alien
Flora of Europe: species diversity, temporal trends, geographical patterns and research needs.
— Preslia 80: 101-149.

Le Dang, Q., Lee, G. Y., Choi, Y. H., Choi, G. J., Jang, K. S., Park, M. S., Soh, H. S., Han, Y. H.,
Lim, C. H. & Kim, J. C. 2010: Insecticidal activities of crude extracts and phospholipids from
Chenopodium ficifolium against melon and cotton aphid, Aphis gossypii. — Crop Prot. 29(10):
1124-1129. https://doi.org/10.1016/j.cropro.2010.06.009

Leon, R. G. & van der Laat, R. 2021: Population and quantitative genetic analyses of life-history trait
adaptations in Amaranthus palmeri S. Watson. — Weed Res. 61(5): 342-349.
https://doi.org/10.1111/wre.12492

Mathew, K. T., Malallah, G. & Al-Dosari, M. 2012: Eleven new weeds in Kuwait. — Kuwait J. Sci.
& Engin. 39(1A): 169-192.

Menges, R. M. 1987 : Allelopathic effects of Palmer amaranth (4maranthus palmeri) and other plant
residues in soil. — Weed Sci. 35: 339-347.

— 1988: Allelopathic effects of Palmer amaranth (Amaranthus palmeri) on seedling growth. — Weed
Sci. 36(3): 325-328.

Milani, A., Panozzo, S., Farinati, S., lamonico, D., Sattin, M., Loddo, D. & Scarabel, L. 2021: Recent
discovery of Amaranthus palmeri S. Watson in Italy: Characterization of ALS-Resistant pop-
ulations and sensitivity to alternative herbicides. — Sustainability 13: 7003.
https://doi.org/10.3390/su13137003

Miranda, J. W. A., Jhala, A. J., Bradshaw, J. & Lawrence, N. C. 2021 : Palmer amaranth (4maranthus
palmeri) interference and seed production in dry edible bean. — Weed Technol. 35(6): 995-
1006. https://doi.org/10.1017/wet.2021.101

Mosyakin, S. L. 2016 : First record of Chenopodium ficifolium subsp. blomianum (Chenopodiaceae)
in North America. — Phytoneuron. 33:1-6.

— & de Lange, P. J. 2020: The earliest collection of an elusive alien? Evidence of early introduction
of Chenopodium ficifolium (Chenopodiaceae) in New Zealand. — Ukr. Bot. J. 77(2): 81-89.

Nowak, A., Nowak, S., Nobis, M. & Nobis, A. 2014: Report on the conservation status of segetal
weeds in Tajikistan. — Weed Res. 54(6): 635-648.

Peltier, J. P. 2023 onwards: Biodiversité végétale du Sud-Oued Marocain. — https://www.teline.fr
[accessed 10/1/2023]

POWO 2023 onwards: Plants of the World Online. — http://www.plantsoftheworldonline.org [acces-
sed 10/1/2023]

Roberts, J. & Florentine, S. 2022: A review of the biology, distribution patterns and management of
the invasive species Amaranthus palmeri S. Watson (Palmer amaranth): Current and future
management challenges. — Weed Res. 62(2): 113-122. https://doi.org/10.1111/wre.12520



Flora Mediterranea 33 — 2023 99

Subedi, M., Neff, E. & Davis, T. M. 2021 : Developing Chenopodium ficifolium as a potential B
genome diploid model system for genetic characterization and improvement of allotetraploid
quinoa (Chenopodium quinoa). — BMC Plant Biol. 21: 490.

Sukhorukov, A. P., Kushunina, M., Reinhardt, C. F., Bezuidenhout, H. & Vorster, B. J. 2021: First
records of Amaranthus palmeri, a new emerging weed in southern Africa with further notes on
other poorly known alien amaranths in the continent. — Biolnv. Rec. 10(1): 1-9.
https://doi.org/10.3391/bir.2021.10.1.01

—, Léger, J.-F. & Chambouleyron, M. 2023: Two new species alien to the flora of Morocco:
Amaranthus spinosus (Amaranthaceae) and Cardamine occulta (Brassicaceae). — F1. Medit.
33: 31-38. https://doi.org/10.7320/FIMedit33.031

Tanji, A. 2020: Notes about two summer annual grass weeds in Morocco: Dinebra retroflexa and
Cenchrus longispinus. — F1. Medit. 30: 113-119. https://doi.org/10.7320/FIMedit33.031

— & Taleb, A. 1997: New weed species recently introduced into Morocco. — Weed Res. 37(1):
27-31.

Tela Botanica 2023 onwards: Tela Botanica. — https://www.tela-botanica.org [accessed 10/1/2023]

Tison, J. M. & de Foucault, B. 2014: Flora Gallica. Flore de France. — Méze.

Torra, J., Royo-Esnal, A., Romano, Y., Osuna, M. D., Leon, R. G. & Recasens, J. 2020: Amaranthus
palmeri a new invasive weed in Spain with herbicide resistant biotypes. — Agron. 10(7): 993.

Ward, S. M., Webster, T. M. & Steckel, L. E. 2013: Palmer amaranth (Admaranthus palmeri): a
review. — Weed Technol. 27(1): 12-27.

WFO 2023 onwards : World Flora Online. — http://www.worldfloraonline.org. [accessed 10/1/2023]

Yu, E., Blair, S., Hardel, M., Chandler, M., Thied, D., Cortilet, A., Gunsolus, J. & Becker, R. 2021:
Timeline of Palmer amaranth (Amaranthus palmeri) invasion and eradication in Minnesota. —
Weed Technol. 35(5): 802-810. https://doi.org/10.1017/wet.2021.32

Address of the author:
Abbes Tanji,
Settat, Morocco. Email : abbestanjil @gmail.com







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


