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Abstract

The objective of this work is to study the vegetation composition and variety of weeds
in olive (Olea europaea L.) and date palm (Phoenix dactylifera L.) orchard trees in
Aljouf, Saudi Arabia. The current study revealed the registration of 53 species
affiliating to 51 genera in 17 families. A large number of species were registered in the
family (Poaceae) that is represented by 13 species, while 11, 8 and 4 species registered
in families Asteraceae, Boraginaceae and Amaranthaceae respectively. The
TWINSPAN classification applied in the 40 stands resulted in 4 vegetation categories
(A, B, C & D). Each vegetation category represented a group of stands. In this study,
the therophytes are the most abundant life form which represented 64% of the collected
species, followed by chamaephytes and hemicryptophytes are each represented by
13%, Geophytes by 8%, and phanerophytes by 2% of species. Three indicators of
diversity were calculated, the species richness for vegetation group B shows a
significant higher (14.04 species/stand) than the other vegetation groups, while no
significant differences were interpreted by Shannon index among the different
vegetation groups. On the other hand, the evenness index for vegetation group B was
significantly higher than the other vegetation groups. The present study provides
essential information about the ecology of weeds in olive and dates palm agroecosystem
and it acts as a driving force to monitor the weedy vegetation changes in Aljouf region.
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Introduction

Plant society plays a significant role in sustainable
management by conserving biodiversity (Kandi et al.,
2011). Weeds are widely distributed plant species that
can be considered as biological components of various
ecosystems. On the other hand, weeds are undesirable
and are different from other plants because of their
disturbing presence and stronger biological and
ecological characteristics that make them successful
competitors in agricultural ecosystems. It is clear that
the presence of weeds in these systems greatly reduces
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the amount of harvest, by competing vigorously with
cultivated species for the area, water, nutrients and
light (Wang et al., 2007).

Weeds could be considered as hosts of pests and
diseases. The floristic composition and distribution of
weed species in a field are different due to crop nature,
agricultural practices, soil type, humidity availability,
climate, and other external and biological factors
(Fried et al., 2008; Ahmad et al., 2016).

According to Jabeen and Ahmed (2009) some weeds
have an allelopathic effect, the biological phenomenon
by which they produce biochemicals that are hostile to
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the germination, survival, growth and reproduction of
other plants in the ecosystem.

The study of weed dynamics is essential to formulate
a management strategy for the cropping and use of the
suitable herbicides. It is also useful to exploiting
abundance of weeds as a cover crop or pasture and for
other economic uses (Derksen et al., 2002; Sit et al.,

2007).
The olive (Olea europaea L.) a small tree from the
Oleaceae family, is distributed within the

Mediterranean Basin from the Levant to Portugal and
in the Arabian Peninsula, in South Asia and in the Far
East (Terral et al., 2004). Olive fruits are of high
economic importance, rich in nutrients and are also a
source of olive oil. Approximately 90% of the harvest
is converted into the oil (Patumi et al., 2002).

The information about the floristic diversity of weed
communities in the KSA is still limited (Al-Yemeni
and Sher, 2010).

The overgrowing weeds in orchards are considered
particularly problematic in the first years of tree life.
If the presence of herbs is not properly controlled, this
can lead to critical consequences, as weeds can
increase the activity of pests and can create a risk of
fire in summer when dry. The objective of this work
is to study the plants' composition and variety of
weeds in olive & date palm orchard trees in Aljouf
province, KSA.

Material and Methods

Location

Aljouf province is located in the northern part of KSA
between latitudes 29° to 32°N and longitudes 37° to
42°E. This region is important for agriculture; a large
variety of cultivated plants, such as olive, citrus and
date palm, besides barley, wheat, vegetables and
alfalfa are grown there. The soils involved in research
are rich in organic compounds and minerals, usually
clayey with coarse-grained sand.

Climate

The KSA climate is dry and hot. Two types of climate
affect it, namely: Monsoon and Mediterranean. The
southern part is affected by the Monsoon climate while
The Mediterranean climate affects the northern part
(Vincent, 2008). Aljouf region is characterized by a
hot and dry climate in the summer while it is cold in
winter. The average minimum of temperature are 9.76
°C in January while in August it averages 32.96 °C.
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Rain fall during the year in the period from October to
May. The rainfall is irregular and with an annual
average of 55 mm (Sakaka meteorological station).

Collection of plant samples

Weed communities were studied in 40 stands in olive
and date palm orchard trees of four districts located in
the Aljouf Region (Doumat Aljandal, Sakaka, Tabarjal
and Alqurayat) during 2018 seasons. In each location,
the samples of weeds were collected from 10 stands of
olive and date palm orchard, 20 stands from each
orchard. The dimension of the stand was 10 X 10 m2,
The recorded species coverage was visually assessed
from the ground surface as a percentage in 5 sampled
quadrats (1 X 1 m?) selected randomly. Classifications
and identification of species were according to
Chaudhary and Akram (1987), Collentette (1999) and
Chaudhary (2001).

Statistical analysis

The floristic presence or absence data matrix included
40 stands. The registered species were classified by
Two-way indicator species analysis (TWINSPAN)
using the classification of stands into weeds plant
categories based on the species coverage (Hill, 1979).
Species richness within each separated TWINSPAN
vegetation category was calculated as the average
number of species per stand. The Shannon-index of
diversity (H') was calculated from the formula

H' =-3; s Pi Ioge P; .

Evenness index = (Zi S Piloge Pi) / In'S (Pielou, 1975).
Where S = species number, P = frequency of the ith
species

The diversity indices of the identified vegetation
(TWINSPAN) categories were compared by using
One-way ANOVA and Tukey's post-hoc test. This test
was performed by SPSS program, version 22.0.0,
2013.

Results and Discussion

The current study revealed the registration of 53
species affiliating to 51 genera in 17 families of weed
plants (Tables 1 & 2). A large number of species were
registered in the family (Poaceae) that is represented
by 13 species, while families Asteraceae,
Boraginaceae and Amaranthaceae were represented by
11, 8 and 4 species respectively.
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Table-1: Species registered in the orchards of the study area in four vegetation categories resulted by
TWINSPAN analysis.

. Vegetation categories
Ser. Species A B C D

1. Amaranthus lividus L. 0.5 0.3
2. Anagallis arvensis L. 0.2

3. Anthemis melampodina subsp. deserti (Boiss.) Eig. 1.1 1.9

4. Artemisia Judaica L. 1.8 1.4
5. Avena barbata Pott 0.4 0.7
6. Avena fatua L. 0.2

7. Bassia eriophora (Schrad.) Asch. 0.2 1.3

8. Brassica tournefortii Gouan 0.5

9. Chenopodium murale L. 0.2

10. Citrulus colocynthis (L.) Schrad. 1.7 1.4

11. Convolvulus arvensis L. 0.5 0.4

12. Conyza bonariensis (L.) Cronquist. 0.8

13. Cynodon dactylon (L.) Pers. 0.5 16.7

14. Dactylis glomerata L. 1.5 0.5

15. Dichanthium annulatum (Forssk.) Stapf. 1.8 0.2
16. Diplotaxis acris (Forssk.) Boiss. 0.5
17. Diplotaxis harra (Forssk.) Boiss. 0.2 0.3

18. Echinops spinosus L. 0.8 1.2

19. Ephedra alata Decne. 1.5

20. Eragrostis cilianensis (All.) F.T. Hubb. 0.3 0.2

21. Erodium cicutarium (L.) L’Her 0.5 1.3
22. Eruca sativa Mill. 0.2 0.3

23. Euphorbia granulata Forssk. 0.7 0.9
24. Euphorbia peplus L. 1.8 2.2

25. Farsetia aegyptia Turra 2.7 2.9

26. Halyxolon salicornicum (Mog.) Bunge ex Boiss 3 3.1

217. Heliotropium arbainense Fresen. 0.3 0.2

28. Hordeum marinum Huds. 2.5 1.2

29. Imperata cylindrical (L.) Raeusch. 12.5 0.3 0.2

30. Lactuca serriola L. 0.3 0.2

31. Launaea mucronata (Forssk.) Muschl. 5.9 2.9
32. Launaea nudicaulis (L.) Hook. F. 24 2.6

33. Lolium perenne L. 2.3 2.3 2.5 2.3
34. Malva parviflora L. 1.7 2.3 1.8 0.1
35. Melilotus indicus (L.) All. 2.2 0.8 1.9

36. Morettia philaeana (Delile) DC. 2.5 2.6

37. Paronychia arabica (L.) DC. 1.7 2.5 15

38. Phragmites australis (Cav.) Trin.ex Steud 4.6 3.2 5.1 3.1
39. Plantago albicans L. 1.3 0.5

40. Polypogon monspeliensis (L.) Desf. 3.1 2.7 25 2.4
41, Portulaca oleracea L. 25 3.1 25 1.7
42. Pulicaria undulata (L.) C.A. Mey. 1.1 3.2

43. Reichardia tingitana (L.) Roth 1.4 1.2

44, Rumex vesicarius L. 1.8 2.5
45, Senecio glaucus subsp. coronopifolius (Maire) C. Alexander 1.5 2.5 0.6
46. Setaria verticillata (L.) P. Beauv. 2.5

47. Sisymbrium irio L. 3.8 2.5 1.7 12.1
48. Solanum nigrum L. 0.5

49. Sonchus oleraceous L. 0.2 0.8 1.7
50. Stipa capensis Thunb. 0.3 2.9 1.2
51. Tamarix nilotica (Ehrenb.) Bunge 0.6

52. Trigonella stellata Forssk. 15 3.9

53. Zilla spinosa (L.) Prantl 0.7 0.5 0.1
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Table-2: Genera and species humber with their
ercentages in each family.

No. Families G(f\l“j;a 5{’58';’5 S‘zﬁ/f")es
1. Amaranthaceae 4 4 7.54
2. Asteraceae 10 11 20.75
3. Boraginaceae 7 8 15.09
4, Caryophyllaceae 2 2 3.77
5. Cruciferae 1 1 1.89
6. Cucurbitaceae 1 1 1.89
7. Ephedraceae 1 1 1.89
8. Euphorbiaceae 2 2 3.77
9. Fabaceae 2 2 3.77
10. Geraniaceae 1 1 1.89
11. Malvaceae 1 1 1.89
12. Plantaginaceae 1 1 1.89
13. Poaceae 12 13 2453
14. Polygonaceae 2 2 3.77
15. Primulaceae 1 1 1.89
16. Solanaceae 1 1 1.89
17. Tamaricaceae 1 1 1.89
Total 51 53 100

Thirteen families represented less than 32% of total
families (Figure 1). Nine genera were represented by
1 species. Generally, thirteen families have less than
or equal to 2 species and 4 families have more than 4
species.

The results shown in Tables (1 & 2) were in agreement
with Abd-ELghani et al. (2013) who conducted similar
research in Egypt about weeds associated with some
crops as olive and observed that a large number of
species were registered in the family Poaceae followed
by family Asteraceae. Sher and Al-Yemeny (2011)
conducted a study in Alkharj, KSA and reported that
the Poaceae followed by Asteraceae is the most
recorded families. Al-Qahtani (2018) conducted a
study about the diversity of weeds species in Tabuk
region, KSA and found that the most diverse families
were Poaceae, Asteraceae, Brassicaceae and
Chenopodiaceae represented by (7, 5, 5 & 3 species)
respectively. The other families were only represented
by a single species. Terfa (2018) who conducted a
study about weeds plant species diversity and
distribution in Ethiopia concluded that Asteraceae and
Poaceae were the most abundant weed families. This
somewhat in disagreement with previous reports from
date palm and olive orchards of Saudi Arabia (Al
Harbi, 2017). ElI Halawany and Shaltout (1992)

§ Asian ] Agric & Biol. 2019;7(4):512-518.

reported that weed species of Euphorbia sp. was one
of the prevalent species in the agricultural landscape
of Al-Hassa.

= Amaranthaceae

8%
Boraginaceae
15%

®  Other
Families
32%

Asteraceae

21% ® Poaceae

24%
Figure-1: Percentage of families constituting of
weeds

The TWINSPAN classification applied in the 40
stands resulted in 4 vegetation categories (A, B, C &
D) Figure (2). Each vegetation category represented a
group of stands. Two groups have been found most
common in Sakaka and Dawmat Al-Jandal, these are
groups B and C dominated by Cynodon dactylon and
Chenopodium murale (B) and Convolvulus arvensis
and Diplotaxis acris (C), respectively. Two other
vegetation groups (A and D) have been recognized in
Al-Qurayat and Tabarjal dominated by Malva
parviflora and Chenopodium murale (A) and Rumex
vesicarius and Melilotus indicus (D), respectively.

Figure-2: TWINSPAN dendrogram showing the
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Malva parviflora

Phragmites australis —

Imperata cylindrical

Cynodon dactylon

Sonchus oleraceous
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melilotus indicus

Rumex vesicarius

Diplotaxis acris !

presence of four weeds vegetation groups in the
study area.
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The results of dendrogram agree with Gazer (2011)
who found that C. dactylon was the most common
weed species in different orchards and cropping fields
in the arid region including Saudi Arabia. The weeds
in date palm and olive trees in the study area are
dominated by M. indicus. This species was reported to
prevail in similar studies in eastern KSA as well as in
Egypt (El Halawany and Shaltout, 1992; Hegazy et al.,
2004).

Three diversity indices were calculated. The species
richness for vegetation group B shows a significant
difference (14.04 species/stand) than the other
vegetation groups, while no significant differences
were interpreted by Shannon index among the
different vegetation groups. On the other hand, the
evenness index for vegetation group B was
significantly higher than the other vegetation groups
(Table 3). Palmer and Maurer (1997) mentioned that
the difference in species richness is relatively high in
orchards, which could be affected by different light
conditions and environmental heterogeneity that
enhances diversity in which light conditions varies
from, the relatively sunny habitat between trees to
shaded places present under the trees. PySek and Lep$
(1991) and Andersson and Milberg (1998) reported
that the cultivated plants and season affect the
variability of weed communities. In addition,
agricultural procedures that occur in agricultural lands
such as tillage, irrigation, fertilization and herbicides
significantly affect the presence and variety of weed
associated with crops. Licznar-Malanczuk and
Sygutowska (2016) pointed out that the presence and
diversity of weeds in cultivated fields throughout the
year are less than the meadows.

Table-3: Diversity indices of the four vegetation
categories obtained by TWINSPAN on the study
groups, Aljouf region.

Vegetation| Species Shannon | Evenness
group richness index index
A 9.8+1.512 |2.04 +£0.49°%0.98 +0.27 ®

B 14.04+1.81°1.8+0.40%|1.40 £ 0.33°

C 931+137%/18+0.26*|10.98+0.19°

D 8.78+1.49*/19+0.61%]|0.88+0.25%

The values are the Mean + SD.
Means in a column followed by different letters are
significantly different (LSD Test, P < 0.05)

Classification of life form was classified depending on
Raunkiaer’s (1937), the registered species in the study
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area are shown in figure (3). The most common life
form is therophytes representing 64% of the collected
species, while chamaephytes and hemicryptophytes
are each represented by 13% of the collected species.
The geophytes and phanerophytes are 8 % and 2%
represented in the collected species respectively. Our
results were in agreement with Sher and Al-Yemeny
(2011) who revealed in their study that most of the
registered  species  were  therophytes  and
hemicryptophytes. The abundance of therophytes,
hemicryptophytes and chaemophytes in the weed
flora of Aljouf region was inconsistent with the
prevalence of plants in semi-desert regions and deserts
in different parts of KSA (Fahmy and Hassan, 2005;
El-Ghanim et al., 2010). Similar results were
documented in other regions in the Middle East (El-
Bana and Al-Mathnani, 2009).

B Geophytes Hemicryptophytes
8% 13%

" Phanerophytes

¥ Chamaephytes
13%

Figure-3: Life form percentage recorded in weed
species

Conclusion

The present study provides essential information about
the ecology of weeds in olive and dates palm
agroecosystem and it acts as a driving force to monitor
the weedy vegetation changes in Aljouf region as it
revealed the registration of 53 species affiliating to 51
genera in 17 families. It is recommended to carry out
further studies on the diverse vegetation of other parts
of Aljouf region and its relation to other economic
plants growing in this region. The study of the
diversity of weeds associated with economic crops is
useful in the management of these unwanted plants
and can be exploited in pasture and other economic
uses.

Disclaimer: None
Conflict of Interest: None
Source of Funding: None.



Haifa Abdul Aziz Sakit Alhaithloul

References

Abd-ELghani MA, Soliman A, Hamdy R and Bennoba
E, 2013. Weed flora in the reclaimed lands along
the northern sector of the Nile Valley in
Egypt. Turk. J. Bot. 37(3): 464-488.

Ahmad Z, Khan SM, Abd Allah EF, Algarawi AA and
Hashem A, 2016. Weed species composition and
distribution pattern in the maize crop under the
influence of edaphic factors and farming practices:
A case study from Mardan, Pakistan. Saudi J. Biol.
Sci. 23:741-748.

Al Harbi NA, 2017. Diversity and taxonomic
composition of weeds in olive orchards in Tabuk
Region. Saudi Arabia. Arid Ecosys.7(3): 203-208.

Al-Qahtani SM, 2018. Diversity of Weeds Species in
Citrus Farms of Taymma (Tabuk, Saudi Arabia):
Implication for Invasive Species Ecology. Biosci.
Biotech. Res. Asia. 15(3): 619-625.

Al-Yemeni M and Sher H, 2010. Biological spectrum
with some other ecological attributes of the flora
and vegetation of the Asir Mountain of South West,
Saudi Arabia. Afr. J. Biotechnol. 9(34): 5550-5559

Andersson TN and Milberg P, 1998. Weed flora and
the relative importance of site, crop, crop rotation
and nitrogen. Weed Sci. 46(1): 30-38.

Chaudhary SA and Akram M, 1987. Weeds of Saudi
Arabia and the Arabian Peninsula. Regional
Agriculture and Water Research Center, Ministry
of Agriculture and Water, Riyadh, Saudi Arabia.

Chaudhary SA, 2001. Flora of the Kingdom of the
Saudi Arabia, vol. Ill. Ministry of Agriculture and
Water, Riyadh, Saudi Arabia.

Collentette S, 1999. Wild Flowers of Saudi Arabia,
National Commission for Wildlife Conservation
and Development (NCWCD).

Derksen DA, Anderson RL, Blackshaw RE and
Maxwell B, 2002. Weed dynamics and
management strategies for cropping systems in the
northern Great Plains. Agro. J. 94(2): 174-185.

El Halawany EF and Shaltout KH, 1992. Weed flora
of date palm orchards in Eastern Saudi Arabia. J.
King Saud Univ. Sci. 5(1): 25-37.

El-Bana MI and Al-Mathnani A, 2009. Vegetation—
soil relationships in the Wadi Al-Hayat Area of the
Libyan Sahara. Aust. J. Basic Appl. Sci. 3 (2):
740-747.

El-Ghanim WM, Hassan LM, Galal TM and Badr A,
2010. Floristic composition and vegetation analysis
in Hail region north of central Saudi Arabia. Saudi
J. Biol. Sci. 17(2): 119-128.

é
Q ‘%ASIan]Agnc&Blol 2019;7(4):512-518.

Fahmy AG and Hassan LM, 2005. Plant diversity of
wadi el Ghayl, Aseer Mountains, Saudi
Arabia. Egypt. J. Des. Res. 55: 39-52.

Fried G, Norton LR and Reboud X, 2008.
Environmental and  management  factors
determining weed species composition and
diversity in France. Agric. Ecosyst. Environ. 128:
68-76.

Gazer M, 2011. Vegetation composition and floristical
diversity in date palm orchards of Central Saudi
Arabia. Acta Botan. Hungar. 53(1-2): 111-126.

Hegazy AK, Fahmy GM, Ali MI and Gomaa NH.
2004. Vegetation diversity in natural and agro-
ecosystems of arid lands. Commun. Ecol. 5: 163-
176.

Hill MO, 1979. TWINSPAN-A FORTRAN Program
for Arranging Multivariate Data in an Ordered
Two-Way Table of Classification of Individuals
and Attributes. Ithaca: Cornell Univ. USA.

Jabeen N and Ahmed M, 2009. Possible allelopathic
effects of three different weeds on germination and
growth of maize (Zea mays) cultivars. Pak. J. Bot.
41:1677-1683.

Kandi B, Sahu S, Dhal N and Mohanty R, 2011.
Species diversity of vascular plants of Sunabeda
wildlife sanctuary, Odisha, India. New York Sci. J.
4:1-9.

Licznar-Malanczuk M and Sygutowska I, 2016. The
weed composition in an orchard as a result of long-
term foliar herbicide application. Acta Agrobot. 69:
1685-1695.

Palmer MW and Maurer TA, 1997. Does diversity
beget diversity? A case study of crops and weeds.
J. Veget. Sci. 8(2): 235-240.

Patumi M, d’Andria R, Marsilio V, Fontanazza G,
Morelli G and Lanza B, 2002. Olive and olive oil
quality after intensive monocone olive growing
(Olea europaea L., cv. Kalamata) in different
irrigation regimes. Food Chem. 77: 27-34.

Pielou EC. 1975. Ecological Diversity. Wiley.
London, UK.

Pysek P and Leps J, 1991. Response of a weed
community to nitrogen fertilization: a multivariate
analysis. J. Veget. Sci. 2(2): 237-244.

Raunkiaer’s C, 1937. Plant Life Forms.
University Press, Clarendon, 162pp.

Sher H and Al-Yemeny MN, 2011. Ecological
investigation of the weed flora in arable and non
arable lands of Al-kharj Area, Saudi Arabia. Afr. J.
Agric. Res. 6(4): 901-906.

Oxford



Haifa Abdul Aziz Sakit Alhaithloul

Sit AK, Pattacharya M, Sarkar B and Arunachalam V,
2007. Weed floristic composition in palm gardens
in plains of Eastern Himalayan regions of West
Bengal. Curr. Sci. 92(10): 1434-1439.

Terfa AY, 2018. Weed Species Diversity |,
Distribution and Infestation Trend in Small Scale
Irrigated Vegetable Production Area of Mid-Rift-
Valley of Ethiopia. Biodiv. Int. J. 2(1): 75-81.

Terral JF, Alonso N, Chatti N, Fabre L, Fiorentino G,
Marinval P, Jorda GP, Pradat B, Rovira N and
Alibert P, 2004. Historical biogeography of olive

.!.7;:m

h“ b Asian ] Agric & Biol. 2019;7(4):512-518.

domestication (Olea europaea L.) as revealed by
geometrical morphometry applied to biological and
archaeological material. J. Biogeogr. 31: 63-77.

Vincent P, 2008. Saudi Arabia: an environmental
overview. CRC Press. London, 332pp.

Wang S, Duan L, Li J, Tian X and Li Z, 2007. UV-B
radiation increases paraquat tolerance of two
broad-leaved and two grass weeds in relation to
changes in  herbicide  absorption and
photosynthesis. Weed Res. 47: 122-128.

518



