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Abstract

‘The goals of the present work were to document the weed species and
to numerate density, frequency and distmbution of individual species in
harley fields in GMR agricultural project and to provide quantitative data
that could be used to estimate losses due to weeds, So also as to attract the
attention to the ceconomically important weeds in GMR agricultural

project and to develop methods for their control.

In this study a survey was conducted to identify weed species naturally
occurring in GMR agricultural barley fields in Sirte Libya A c¢heck list
including 103 specics was prepared. 27 species are being reported for the
first time. The check list includes the scientific name for each species in
addition to vernacular namc. Reported species belonging to 83 pgenera and
31 families of angiosperms. Dicotyledons were represented by 93 species,
71 genera and 28 familics and Monocotvledons were represented by 12

species, 12 genera and 3 families.
The lite forms were dominated by the therophvtes with 62.86%5,

chamaephytes with 27.62%, cryptophytes with 5.71%, phancrophytes with
2,86% and hemicryptophytes with 0.95%.

%



The dominant families according to the number of species were
I"'abaceae (2] species ), Asteraceae (17 species). Poaceae and Brassicaccac
(8 species), and Boraginaceae, and Scrophulariaceae (4specics).

In addition to that, the dotninant species according to species density
{number of individual species per m? ) were Lodium rigidunr represented by
24.96 plant/m?, Melilomys indicus tepresented by 19.29 plant/m?, fomex
spinosus represented by 3.7 plantm?®, Ctandia dichetoma represenied by

3.08 plant/m? and Bromus rigidus represented by 3.61 plant/m?.

Moreover., the most frequently occurring weeds in  the study area were
Melilotus indicus (62.36% ), Lolium rigidum { 57.27% ), Emex spinosus

(50.18% ), Rhaponticum acaule (38% ) and flussonia pinnaia (33.82%).

Furthermmore, the highest distribution amony the weeds, Lofium
rigidum, Melifotus indicus, Rhapenticum  acanle, Hussonia  pinnaia,
Senecie galiicus and Brassica tournefortii (100% ). Fmex spinisus (9545

% ). and Centurea dimarpha (90.91% ).

Finally the survey revealed that there were two species of plants found
growing in the study area whicl is not their normal habitat as fir as
distribution is concern. These species were , Medicago disciformis which
is restncted to Cyrenaica and Cynara carduncutus which is restricted to

Benghazi plain,

xil



Chapter |

Introduction

[n no ather parts of the world does uncontrolled weed growth
cause as great reduction in crop yields as 11 does in dry arcas where
soll moisture is the limiting factor and weeds compete significantly
with the erop for available moisture (Robson, 1992). Weeds and crops
usually have the same requirements, but weeds make their living at
the expense of the crop by competition for nutrients, moisture, light,
carbon dioxide and space { Abdul Ghafoor and Shad, 1995; Klingman
etal. ., 1975; Muoak, 1970),

Weed problems in Libya have become very impontant not only
in the coastal belt with its higher rainfall, but also in the newly
established imgation project in the desert where it was very difTecult
1o find a single weed in the past (Robson, 1992). In Libya however,
the recognition of weed science as a discipline with the same position
as other crop protection disciplines, such as entomolopy and plant
pathology. has been neglected (Kuokula and Ghanuni, 1992). As a
result no systematic research has been done on regular bases. Some
experiments, however, carried out duning the late 1970s and early
19805 in agriculture research center, panticularly in Tripeli and Al-

Jabal AL-Akhdar region. The results of these experiments have been



published in a form of reports remained in the shelves of the library

of the agniculture research centers.

Therefore data on crop losses due 10 weeds are lacking in
Libva. Crop losses reported in the kiterature are mainly estimates of
reduction in ¢rop vield duc to weed competition. ‘The losses are
usualky higher in dry fanning areas than in imgated arcas because
weeds can survive better than the crop under condition of low soil

moisture { Kukula and Ghanuni, 1992).

According to the farmers, crop losses can be as high as 15-80%
depending upon the level of weed infestation and the crop. This has
heen contimed by some chemical weed control trials on cereals in
desert irrigation projects as well as on legumes and vegetables grown

mainly in the coastal beit of Libya { Kukula and Ghanuni, 1992 ),

The infestution of some weed species in field crops,
particularly on irrigated cercals projects, is getting worse because of
cropping intensitics, poor cultural praciices and the lack of a crop
rotation system. Grass weeds in particular are becoming a serious
problem because of the continuous use of herbicides for the control of
broad leaved weeds. One of the most dominant weeds in cereals is
Avena sterilis. Other grass weeds that are becoming established
include Lolium, Bromus, and Phalaris spp. The oniginal infestation of
these weeds is suspected to have been caused by their introduction in
contarninated crop seeds {Kukula and Ghanuni, 1992 ). In areas

where phenoxy herbicides have been used tolerant broad leaved



weeds. such as Anthemis, Polveonum. Vicia, Plantago, Malva,

Cralium. and Anagalis, are becoming a problem in cereal fickds.

Oglivy (1975), surveyed agneultural fields ot El-Marj, Zarda,
El-Beyda. Sahel El-Fateh men September and Al-Abiar, he recorded
235 species of weeds (c.f. Salch er of. 1983} Kassian (1978), also
surveyed apriculture fields of Sahel El-Mary, El-beyda and Demna,
and recorded 36 weed species (c.f. Saleh ef of. 1983),

Saleh and E1-Garbawi (1979), recorded a total of 205 species
of monocots and dicots weeds in the survey of North- weastern of
Libya. The results of their survey showed that Lofium rigidum,
Bromus vigidus, Fumaria parviflora., Anagalis arvensis, Brassica
rournefortii, Cutandia dichotoma, Cyndon dacivion, and Phalaris
minor were the dominant species in studied fields. Saleh er af {1979),
also have reported 134 weed species growing within wheat and barley
fields in eastern region of Libya. The resuits of this survey showed
that Avena sterilis, Lolium rigidum | Brassica towrncfortii Anasalis
arvensts, and Brommy rigidus were the common weed species in
studicd fields.

A.O0AD(1981), reported 134 of important weed species

recorded in agricutture fields in Libya These species belong to 29

* Arab Orgamization for Agriculture Development,



familv. 27 species of monocotyledons and 107 species of

dicotyledons.

Paratov and El-Gadi (1981), surveyed the pasture zone in the
northern part of Libya south of Sirte, they recorded 306 species, 66

species, of which were weeds.

Saleh and El-Garbawi (1981), camed out a survey for weed
species growmg m wheat and barley fields in Fazan region, they
recorded total of 36 species of monocots and dicots. The results of
this survey showed that Lolium  mudtifforum Cyndon  dactvlon,
Hrassica tournefortii Chenopodium mural, Polygonum equisetiforme
and Sonchus olferaceous were the dominant species in the studied

ficlds.

Saleh and El-Garbawi (1983), have also surveved weed species
of wheat and barley ficlds at EI-Kufra project and found a total of 24
weed species. The results of the survey showed that Hrassica
feumefordi was dominant species in project fields. They also found

that 87.04% of the fields were infested by weeds.

Suleh et afl. {1983), published a report about 294 weed species
growing in wheat and barley fields in Libya. The results of this
survey showed that Anagalis arvensis, Brassica toumefortii, Bromus
rigidus, Cutandia dichotoma, Cyndon dactvlion, folium rigidum, and

Phalaris minor were present in all studied fields. In addition, Saleh



(1988}, published a book of weeds in Libya, which mcluded the
description. distributton and control methods of weeds in Libya,
|
Ghanuni {1995). published a list of a common weed species
which distributed in Libya. with relative distibution mere than 80% .
these specics included; Avena fatua, Bramus rigidus, Lofiun rigidum,
Huml‘hm oferaceons, Brassica tournefortii, Iimex spinosus, Linaria
terntis and Chenopodium atbum,
r
Ghanum (1998). has also prepared country weed list which
included ning locations in [ibya, Benghazi, £hn Zaidon. El-Mary.
Erawin. Makousa, Sanr, Zahra and Abu Sheeba. The list confined 20

species of monocotvledons and 77 species of dicotyledons.
The objectives:

Survey of weed tlora is considered the key for good controt
prograimme of weeds, especially in the newly reclaimed areas such as
in GMR agriculture project (Fl-Gharbawy ¢f of, 1988). Weed SUTVCYS
are palso useful for determining the occurrence and relative
importance of weed species in crop production systems (Frick and
'I'Imimas. 1992, McCully er al 1991, Thomas 1985), as well as
providing the base line information for future ¢omparisons. These
comparisons can help to elecidate the effect of new weed control
technologics, and document the development of herbicide resistant

weeds. Documenting the relative importance of weed species also




facilitates the establishment of priorities for research and Exiension

activilies.

The goals of the present survey were 10 document the weed
species and the numenc density, frequency and distributton of
individual species in barley fields in GMR agriculture project and to
provide quantitative data that could be used to estimate losses due to
weeds, as well as to attract attention to the economically itnportant
weeds in GMR agniculture project and to develop methods for their

control.



Chapter 11

The study area

2.1 Location:

The study area is located about 7 Km south cast of Sitre City
adjacent to the coastal highway ar approximately 31° 12' N latitude
and 16° 35" E longitude. The area rises to about 13 m above the sea

level (tig.1).

The study area lies within the border of agriculture fickds
which belongs to Great Man-Made River Water Utilization Authority

(GMRWUA). The tal area of which 1s approximately 460 hectars.

2.2 Soil:

Sotl in the study area is deep. “The soil depth is more than 150
cm. In addition the soil 15 charactenzed by light texture, it is between
sand and loamy sand. Therefore it's chaructenzed by high surface
filtration with low water holding capacity. Electrical conductivity

{EC ) of the soil in the study area about 1.2 mmhos/cm which is very



good in terms of sulis content. The soit in the study arca howevere,
suffer from nutrients deficiency except Cu, Mg and S.(C.B. E. §.
1997).* '

Soil in the study arca also tends to be alkaline the pH levels are
very high across all fields. ‘The high levels of the pH have negative
effect on the availability of nutrieats to plants {Ellwood and Hicks.
1999).

* Consutant Bureaw lor Economical Siudics.
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2.3 Chimate:

The climate of the study area is subtropical semi-and to arid
(Magrabi, 1977). 1t is chiefly characterized by it’s aridity and by 1t"s
wide variation in temperatures. The temperatures are high and the
rainfall 1s low. As a result there can be abrupt transition from one
kind of weather to another, in summer it is extremely hot. The heat
of summmer is often aggravated by Ghibli winds. There is a hot dry
season from May to October and a cold and rainy season from

November to April.

Climate data for the study area was obtained from Libyan
Meicorological Department Tripoli include rainfall, temperature,

wind and refative humidity for the last 12 years from 1991 to 2002,

2.3.1 rainfall;

The rainfall in the stedy area is markedly seasonal, and
extremely 1regular in amount { table 1). The annuat minfall at the
arca varies considerably around the mean from one month to another,
and year to year. As is typical much of the Mediterrancan, the hot
summer months of June, July and August arc virtuatly rainless and
concentration of rainfall is in winter months. The timing and amount
of runfall are very irregular,  in general the rainfall starls in the
month of October sometime in September and extends up to March,
It was as low as 114.7 mm {1992} and as high as 324.8 mm {1991}
and the average annul rainfull 211.6 mm ( fig. 2},

1



2.3.2 Temperature:

The study area has a semi-and climate and the climatic
charactenstics are best illustrated by mean monthly air temperature at
Sirte station {Tuble 2 ), During December, January and February the
mean monthly temperature ranges between 13.9 C*and 15353 C. I
begins to nse from March and 1in June, July, August, September, and
October the months of the year temperature rises to over 24 C°
August 15 the hottest month of the vear with an average mcan
temperature of 27.0 C°. Dunng the last 12 years, the temperature
begins to dip from October with an average temperature of 24 4 ¢
for QOctober and 19.5 for November (fig.3). This is an imporiant

Factor, which affects the growth of plants.

11



Table {1): Mean monthly rainfall (mm) at Sirte (1991-2002].

Months Jan | Feb | Mar | Apr  May | Jun § Jul | Aug | Sep | Oc¢t | Nov | Dec § Total
Years
1991 | 54| 3s|129| 01| 433)] 02| O 0| 34| o] 24| 221 | a239
1992 | 227|308 | 26| o] 22| 12§ o 0 0 0389 83] 1147
1993 | sar|o1a| 17| oa| oo 0] o 0 0| 29| 224173 2211
1994 | 4 2 2| 57| 78 o o ) 0| 284|622 100 257.1
$995 | 314|529 72| 01| 05| 01} DO 0| 267|368 | 323 41 1821
1996 2901 ] 204 | 38| 65| o8| s8] 0O 0 7|145| 23| 65 1523
1997 | 367 | 435 | 365 9.3 ' o[ o 0 2| s& 9] 327 2287
1998 | 19| 49 887 31| 51] 014 O o 1 4 8| 363 | 195.2
1999 | 8.7 | 332 4| 13| oz o| © O| 13385 92]528| 1813
2000 | 108 | 45.3 g o ] I o 2| 28 o| 82| 1661
2001 | 153 4o ol 12 g 0| o 6| 19| 66| 678|855 2162
2002 | 588|319 74| 7.7 2 p| ¢ 0|328| 81 2| 66| 1549
Average | 466|372 162| 38| s2| 08| 00| 00| 100|186 | 242/ 463 | 2089
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Fig. (2);: Mean monthly rainfs!l (mm] at Sirte {1991-2002).

Rainfall [mm)




Table {2): Mean monthly temperature (C* ) at Sirte {1991-2002).

W Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
Years .|
1991 14 | W3 | 178 {977 | 201 | 243 | 252 | 264 | 258 | 258 | 199 | 137
1992 126 | 135 | 1862 ] 189 | 204 | 248 | 256 | 288 | 262 | 272 | 201 | 151
1993 135 | 13 | 158 | 198 | 215 | 252 | 262 | 269 | 264 | 251 | 215 | 18
1594 152 | 153 | 17.3 [ 194 | 23 | 238 | 206 | 274 | 268 | 242 | 205 | 151
1595 126 | 159 | 17 118y | 29 | 264 | 273 | 285 | 281 | 227 | 181 | 184
1996 152 | 149 | 164 | 125 | 220 | 245 | 354 | 72 | 20 | 227 | 179 | 163
1997 145 | 13.7 | 148 | 189 | 205 | 271 | 279 | 26 | 259 | 238 | w2 | 153
1998 146 | 157 | 151 | 203 | 228 | 241 | 258 | 27t | 268 | 243 | 42 | 136
1999 135 | 128 | 1565 | 123 | 227 | 258 | 251 | 279 | 27 | 252 | 202 | 144
2000 126 | 133 | 16 | 193 | 224 | 235 | 287 | 280 | 27.4 | 247 | 205 | 188
2001 149 | 142 | 1925 | 188 | 231 | 231 | 269 | 275 | 277 | 24 | 205 ] 15
2002 13 | 148 | 189 | 197 | 24 | 237 | 207 | 28 | 267 | 238 | 192 | 158
Average | 1394|1428 | 1652 | 1834 2195 | 2488 | 26.45 | 2708 | 2697 | 2443 | 19.58 | 153

14
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2.3.3 Relative humidity:

Humidity tn generul was high in the study area. The monthly
mean however, varies from 66.6% (November) to 76.2% (August).
June, July, August and September are the most humid months of the
vear, where the relative humidity is above 72.7% as the maximum
and the minimum below 67.6% in March, Apnl, November and
December (fiz 4). Monthly mean relative humidity for the penod
between 1991 to 2002 is presented in (Table 3).

2.3.4 Wind:

The most impoertan wind whech affect the tcmperature of the
area is the north casterly trade, the northern cold and the Ghibli wind.
The north easterly trade prevail during surmmer. They it makes the
weuther mild moderating the high temperaturc on the coast. The
northemn cold wind blows during winter and a certain extent in spring
and autumn as result of cyclonic depression which invade the
Meditcrranean basin from east to west. It brings rain and decreases

temperature.

The Ghibli is sand load hot dry wind blowing from the deserl. The
weslerly wind prevails in December, January and February, but south
casterly winds also occurs frequently during this period. The average

wind speed of the study area varies from 6.6 Km /h (August) to 9.2

L6



Km/h {April) {tig. 5) and the monthly mean winds speed for the
period between 1991 to 2002 in presented in {Table 4).



Table {3): Mean monthly relative humidity {%) at Sirte {1991-2002).

Months
Yoars Jan. [ Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
1991 74 | 88 | o8 | 72 | 73 | v4 | s | 75 | 88 | 59 52 73
1992 72 | 72 | 65 | &4 P 7Y | rs | &} 75 | 68 | a8 | T 55
1993 M| 7| & | | 72| n2Injn | M|l |0 73
1994 70 | 88 | T3 | T &7 M | 80 | 23 7] 74 | 75 78
1995 T | 72| &8 | 81 6 | 69 [ o | e | T | 71 61 63
1836 B4 | 68 | B8 B2 &8 M| T | 73 &8 | &2 65 54
1897 66 | 87 | 70 &5 70 g5 | 8a | 70 n 60 58 61
1998 64 | 70 | 7O o9 72 4 TP} 78 rd| &8 g1 &5
1999 69 | 71 88 B5 88 B3 | 7% | 79 TR B& 71
2000 Bo | 73 | 88 | o8 | &5 | 7& [ 75 | 77 | 6A | eA | &8 7
2001 64 | 68 | 65 5 L ae | 81 | TP e | T 76 | 68 72
2002 75 7e 72 75 78 ™ | T8 7% 81 74 74 71
Average 70.25 | 69.6 | 87.58 | 67.67 | 68.75 | 7367 | 78.5 | TR.25 | 72.75 | 68.17 | 66.55 | 67.58

1%
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Fig. {4): Mean monthly rejative humidity {%) at
Sirte {1991-2002}
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Table {4): Mean monthly winds speed {km/h} at Sirte (1991-2002).

anths

Jan. | Feb. | Mar. | Aps. | May. { Jun. | Jul. | Aug. | Sep. | Gct | Nov. | Dec.
Yeaars
1891 W (118 | 116 | 118 | 119 | 95 [ 124 | 123 [ 111 | 113 | 113 | 13.4
1992 8 | 98 | 96 |04 | 104 | 10 | 85 | 73 | 98 | 103| 89 | BS
1993 9 |93 |105]| 10 | 93 | 8.3 | 9 7.9 9 | 86 | 8.3 8
1994 124 (109 | 95 |11.2| 89 | 81 | 83 | 26 | 79 | 91 | 06 | B4
1985 95 | 841 | 93 | 94 7 75 | 64 | 83 | 7.2 | 63 | 83 | 51
1996 T |11 7 |88 | 73 |85 |62 | 59 |88 | 95} 65 | 7.9
1997 67 |77 | & [ 82| 77 |79 | & 7 75 (66 | 77 | T2
1998 78| 7 |tos | BS | 85 | 75 | 49 | 75 8 |82 78| BB
1999 81 |78 | 92| B |69 |72 |63 ]| 59 |88 |fart va | 78
2000 48 {68 | 55 | 85 | 63 | 56 | 56 | 4.2 | 59 | 64 | 54 | 57
2001 69 | T8 | 63 | 79 | 73 | 58 | 54 0 0 o | aa B
2002 7 7 | 94|77 | 73 |62 [aa| a3 | 75| 72| 74| B2
Average | 310 | 871 | BB9 | 920 | B23 | 7.76 | 743 | 868 | T.53 | v.35 | 206 | 7.95

20
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For drying, the presser containing the specimens was placed in
the sun. After that the specimmens were cxamined individually,
rearranged, mansfemed to fresh shect and apain tightly bonded in the
presser. ‘The specimens were changed to dey sheet every 24 or 48

hours, until they were completely doy.

After drying, specimens were flooded with poisoning solution
(Mercuric chlonde 15 gm, Ammonium chloride 35 gun, 1n 1000 mi
ethanol 96%4) 10 protect them from fungi and pesis { Ef -Sahar, 1987).
Or placed in oven at 60° C for 4-6 hours, which i1s cnough to killed
epps of insects (Radford, ef af, 1574),

When specimens were completely dry they were mounted on
herbanium sheet with stander size (27 x 42 cm) with the aid of
adhesives. On the lower night hand comer of the herbarium sheet, a
label was glued and all information from the field notebook was
transtereed 1o it. First, the family of the plant was determined by the
use of artificial key to the familics. The genus and species was
identified by the wiilization of available taxonomic literature
(Erteb, 1994 Ali and Jafri, 1976-1977: El-Gadi, 1988-1989. Keith,
1965; Jafri and EL-Gadi, 1977-1986 and Tackholm|974),

Photographs ot different types of communitics and plants were
specimens collecied from their natural environment. The specimens
¢ollected 1n this work have been deposited in the herbarium of

Biology Depanment, AL-Tahady University. Sirte.
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3.2 Sampling mcthod:

For weeds survey, quadrate method was employed. Number of
25 quadrates (16 m? each ) were taken for each of 22 Barley ficlds,
the arca of each field is between 8 to 26 hectares, with total area of

375 hectares.

Number of specics and number of individuals an each species
were recorded in gach quadrate, The data collected from the total
number of quadrates (550) taken from the study area. were used for
calculation of density, distribution and frequency of weed species,
according to (Smith and Smith, 2001: Thomas, 1985; McCloskey and
Baker, 1998),

as
2.7

A

D ki

where [y=density {(in numbers m-*of species k in field i . Z; 1% the number of plants of
a specics in quadraie j .and Ai is the arca in m? of 25 quadrates in ficld i

>,
F, <

i ~ x100

where £} is the frequency for species &. 17 is the presence (+lor
absence (-) of species k in field i, and n is the number of quadrates of
ficlds surveyed.

Novof  fields in which species occurred
Toral Noaof feldds

Yo of weed presence= x100




Chapter 1V

Results

4.1-Enumeration of species:

A taxa collected from the study area are enumerated here. For the
amangement of families 1s according to Engler’s syllabus der ptlazen
families, 12" edition  (Melchoir, 1964) were used. The
circumscription of the families 1s the same as in flora of Libya. The
genera and species in each family arc armanged alphabetically. Only
important basionym are given. Field numbers and local name whete

available of each species, arc provided.

Dicotyledons

Polygonaceac

fmex spinosus (L) Campd. 40,14*
Bas, Rumex spinasus L.

Vern. Dors el-azouz  and cl-henzab

Plaie 5 A

Polvgonum eyuiseriforme Sibth. And Sm._ 8,10,63%
Fern. Gurdab.
Plate 5 B

Rumex pictus Forsk. 56.107*
Jern. Hommada,
Plate 6 A

{*) numbcrs in the ront of sgicniific rames indicate 1o the number of samples in the
herbarium,

25



Amaranthaceae

Amerrenthuy vividis 1o
Vern Burinzir

Ranunculaceae

Addanes dendaia Delile
Plate 9 A

Papaveraceae

Cileuecium corniculatum (L.} Rud.
Bas. Chefidonium cornicuboatum L.
Fern.Gum - gljadian

Plaic 9 B

Pupaver hvbridum L.
Fern. Bugraum, Garaun, Talma
Plate 10 A

Hypecoaceae

Hypecoum gesfini Coss. et kral

Plate 10 B

0.105,129*

82,223*

61,103*

33,135,177*

3,28,55*



Fabaceac
Arsprofohivm uniflorum (Dence.) Jaub, & Sapach **
Bas. Cystisus unifiorus Dence.
Vern. Ergah ., Kherta
Astragalus  asterias Stev | ex Ledeb, **
Astragafus bBoeticus L.
Vern Grambushia
[late 13B
Astragatus caprinus L. **
vern. shaewit Crraie
Plate 14 A
Astwragalus peregrinus Vahl **
Hippocrepis multisifiguosy L.

Lathyrus clymenum L.
Plate 16 B

Lotus cytisoides L.
Plate 14 B

Lotus halophifus Boiss & Spruner. **
Vern. Nafel . Gurn al - Ghazzal

Medicago disciformis De. **

Medicago lintoralis Rohde ex lois
Vern, Nafal

Medicago sativa L.
ern. Gadb _ safsafa , Berseem.
Mate 16 A

78, 174%

12%

9, 141#

222%

08 | 245¢

133, 189*

126,140*

185, 209*

16 ,191.216*



Medicago mimima (L.) Bart. *¥
Bas. M. polvmorpha var. minima ..
Vern. Nafal

Melilows albus Medik **

Melitoius indicus (L.} All

Bas. Trifolium { Meliloms ) indica L.
Plate 15 A

Ononis serrata Forsk **

Retama raetam (Forsk.) webh. **
Bas. (Genista raetam Forsk..

Plate 15 B

Trigonell maritima Delile ex Poiret
vern Kherta , Garat

Vicia monantha Retz,
Vicia sative L.
vern. Jilban.

Plate 17 A

Vicig villosa Roth **
vern. Jelbana-Hmam

Oxalidaceae
Cxalis pes-caprae L.
vern. Hummdha
Plate i7 B

{zeraniaceae

Erodium cicutarium (L.) L'Herit
Bas. Geranium cicutarium 1.
Vern. Dahmiyet el-ghaz}.

30

150 . 214%*

28%

157 , 208*

149%

136*

173, i88*

101 , 238*

17.161*

80, 198+*

148 , 260*

132*



Euphorbiaceac

Euphorbia terracing L.
vern. lcbbena

Malvaceae

Maiva parviffora L.ver parviflora
vern. Khobaiz
Plate 18 A

Malva svivestris L.

vern K hobaiz . Hobbess
Plate 18 B

Thymelacaceae
Thymelaea hirsuta{L.) Endl. **
Bas. Passering hirsuta 1.
vern. Metnan , Aparas

Cistaceae

Helianthemum fippii var. sexsitiflorum {Desfl) Murb *#
Bas. Cistus lippi L.
vern. Lergs , repig.

Apiaceae

faucus svriicus Murb

Pitwranthos tortuosus { Des(l) Benth,

3l

221*

75,96 %

G, 76*

156,176*

32,71%

2, 15%

67,200*



Bas. Bubon toruosum Dest,
vern. Gazzah.
PMate 19 A

Pseudorlava pumila (1) Gramde 34%
Bas. Cavcalis pumifa L.

Primulaceae
Anagallis arvensis var. caerufea (L) Gouan 18.66*
Bas. Anagallis caerufea L.
vern. Ain Alpatuus.
Plate 19 B
Convelvulaceae
Convalvulus althacoides |.. 183, 190%*
vern. Ullak
Plate 20 A
Comvaleadus arvensis L. 110,232*
vern, Ullak
Plate 20 B
Conmvofvadus supinus Coss. et Kral, 24.84%
rern. Ullak
Plate 21 A
Boraginaceae
Echium angustifolivm Mill. 31,47%

Vern. Henna alaprab , abat ¢lpula

Fohivum horridunr Batt ** 207
Plate 218
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Crastrocowde hispida (Forsk) Bunge **
Bas. Anchusa hispida Forsk .

Heliotropium ramosissimum {Lehm.) Dc.

Bas. Lithospermum  hispidum Forsk,
vern. tuhaenna | tahenng

Lamiaceae
Ajuga iva (L.) Shreber **

Bas. fewcerinm iva ..
vern. Shandgura

Safvia lanigera Poir,
vern. Sag en naga

fencrium davaeamim Coss, **

Solanaceae

Solawun wisgram L. var, nigrim **
vern. Anab ed. Deeh
Plate 22 A

Nicotiana glauca R.C. Graham **
vern. akkuzemusa,

Scrophulariaceae

Kickxia aegvptiaca (1..) Nabelek ssp. aegvptioca

Bas. Ansirrhinum aegnpiacum L.
vern. Amekchin , tadjik,

i3

46+

39.42%

212227%

70, 102*

79,175%

134*

204,205+



Plate 22 B

Linaria laxiflora spp. calcarlongum Qaiser ** 241265%
Linaria tarhuncnsis Pamp. ** 246+
finaria tenuis (Viv.) Spreng. 114, 181%
Bas. Antirrhinuny tenue Viv,
Plaic 23A

Orobanchaceae
Crobanche schufizii Mutel. 94.224%
Plate 23 B

Plantaginaceae
Planeago albicans L. ** 1,22,27¢
vern. Aenm.
Plate 24 A

Asteraceae

Anacvclus monanthos 1) Thell. 18,32,37¢

Bas. fanacetum monanthos L.
vers, Tagrefla , Serat elkabesh,

Mate 24 13
Anthemis secnndiramea Biy, 115%
Plate 25 A
Artemisia meonasperma Delile [04*

vers. Tguft

Calendula tripterocarpa Rupr, 52¢



Carduuy gretufus Pomel
Plate 25 B

Centurea afexandring Delile
Yérn. Thrmer.

Centurea dimorpha Viv.
vern. Bla'ala

Chrysanthemum coronarium |,
vern. Crahwan
Plate 28 A

Convea uegnptiaca (L.) Drvander **
Bas. Enrigeron aegypriacus L.

Conyzur bonariensis (L) Cornq. **
Bas. frigeron bonariensis L.

verr. Ashbet Zamora

Plaic 26 A

Cynara cardunculus L.**
vers. Kharshofe

Echinaps galufensis Schweinf
vern. Shembet Elgaloos.

Launaea resedifolia {L.) O Kuntze
Bas. Scorzonera resedifolia L.
vertt. Adecda.

Plate 26 B

Onopordum arenariun {Dest ) Pomel
Bas. Carduus arenarius Desf.
vern. Libad.

Reichardia tingitana (L.) Roth,

335

58, 113+

239"

12,166*

26,93*

2211*

Lad
% )
.

127*

20%

62*

125.234%

203,147



Bas. Scarcanera tingitana L.
Vern. Saham.
Plaic 288

Rhapenticum acande (L) DC, g8
Bas. Cvnara acaufe 1.
Plate 27 A

Senecio gatlicus Chiax 7.219.24*
vern. Daraila . Mourare.,
Plate 27 B

Sonchuy aferacens L*¥* 2506+
rern, Tefall

Monocotyvldons
Liliaceae
Asphodelus fiselosus 1., 52*
vern, Lchiar ettacs
Pate 29 A
Muscari comosum (L.} Mill, ** b1,77¢

Bas. Hwicithuy comosus L.
vern. Keltout . Katout

Sciffa Prawviana L, ** 1%
vern. Possaita
late 298
Alliaceae
Altium subhirsirum .. 17.51,59%
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vern., Ghazal,

Allivm nigrum L. **

Poaceae

Aveng hgrbata Pott ex Link
Plate 30 A

Bromus rigidus Roth,
Plate 30 B

Cutandia dichotoma (Forsk.) Trabut
Bas. Festuca dichoioma Forsk
vern, Zewahn . bu'rukba

Plate 31A

(ynodon dacivion (L)) Pers. **
Bas. Panicum docivion L.
vern. Najem . Najieel

Hordeum murinum 1., ssp. leporinum (link JArcang,
Plate 32

Lolium rigidun Gaud.
vern. Bomanjor.

Phalaris minor Retz.

VeFrR. Zewan
Plaie 51 B

Stipa capensis Thunh, **
verri. Behma

a7

206*

47.51*

30.44,179*

741*

25.242%

124.158.23*

4,12]1.228*

95,10%



4.2-Life form spectrum:

A total of 105 species recorded 1n the study area within 460
hectares were described and classified inte lifc forms accordiag to
Raunkair's classification based on height of perennating bud from the
ground { Zahran., 1989; Goldsmith and Harrison, 1976).

'The biclogical specirum for the study area (Table 12) is

summanzed in the followtng types as class.

4.2.1- Class 1 Phanerophytes:

There were 5 species in this class. Where the perennating buds
or shoot apices borne on aerial shoot at varying heights at least 25 cm
above the ground.  They included species: Nicotiana glauca, Retumu

racicm and Thvmeluea hirsita,

4.2.2- Class H Chamaephytes:

There were 29 species in this class. These are woody or
semiwoody perennials buds or shoot apices bome close to the ground
but less than 25 cm from the surface, They included species such as:
Muatthiola  fruticilosa,  Polvgonum  equisetiforme,  Argyrofohiun
unifforun, Astragafus  caprinies, Malva svivestris | Convolvidus
althavoides Fohivm angustifolun: | Heliotropium ramasissimum and

(ynura cardunculus |

4.2.3-Class I1I Hemicryptophytes:
This smallest classes containing only one species Cynodon

dactvlon.In this class the perennating buds are at the surface of the

ground.
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4.2.4-Class IV Cryptophytes:

There were 6 species in this class. The perennating buds of this
class is below ground level. All species collected from the area were
produce rhizome, bulbs or tubers. They included species : Oxalis pes-
carpae. Asphodetus fistntosus, Muscari comosum, Scifla peruviana,

Affivm subhirsutuny and Allium rigrim.

4.2.5-Class V Therophytes:

This is the largest of the five classes, and contains 66 species.
Most of the species arc annual and completed their life cycle rom
seed to seed during the favourable season of the vearand survive
unfavourable seasons as seeds. They included specics such as: fmex
spinosus, Rumex pictus, Lofium rigidum, Bromus vigidus, Cutandia
dichotoma,  Calendula  tripierocarpa,  Linaria  tenuis,  Anagallis
arvensis,  Pseudorlaya  pumila,  Papaver hyvbridum, Vaccaria
pyramidata, Adonix demata, Amaranthus viridis, Sisvmbrivm irio,
RBrassica tournefortii, Reseda atha, Melilotus albus, Vicia sativa,
Senecio gaflicus, Anacyeluy monanthos, Malva parviflora, Erodium

cicutarium, {rigonelia maritima, Safsola kafi and Sofarnum nigrunt,

From the results obtained in this study, the biclogical spectrum
of the species is shown in {fig. 6). [t shows the presence of 62.86%
Therophytes, 27.62% Chamaephytes, 5.71% Cryptophytes, 2.86%

Phanerophytes and 0,95% Hemicryplophytes,
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Fig.(6} : diagram shown the biological spectrum of the species in the
sfudy urea,
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Table ( 5 ) : Floristic composition of the study area.

Phanerophytes
No Name of species Family Flowenng ime
V| Nicoting glauca Solanaceae All the year
2 | Retama raetam Fabaceae Oct .- Mar.
3| Thymelaea hirsuta Thymelacaccae Oct .- Mar.
Chamaephytes
Flowering
Nau Name of species Family lime
1} Ajuga iva Larmiaceag Mar. - Apr.
2 | Argyrolobium uniflorum Fabaceae Mar. - Apr.
3 | Artemisic monraspermia Asleraceae
4} Astrapaluy caprinus Fabacese All most the
year round
3§ Centurea dimorpha Asleraceas Mar. = Junc
6 | Comvedvuius althaeoides Comvolvulaceze | Mar, — Jume
7 [ Convolvdus arvensis Convolvulaceae Mar.-Aug.
8 | Convohuius supinus Comvolvulaceae | Mar.- June
9 | Cyrara carduncutus Asleraceas Apr, — May
10 | Echinops palalensis Asteraccae May ~ Jume
1} | Echium anyustifolium Boraginaceae Jan, - Mar.
12 { Echium horridum Boraginaceae Jan. = Mar.
13 | Kuphorbia terracing Euphorbiaceae Jan. — Mar.
14 | Helranthemaim lipmi Cistaceae Feb. - Apr.
15 | Heliotropium ramosissimun Boraginaccas Diec. —Apr,
16 | Kickoa aegyptiaca Scrophulariaceae | Nov. - May
17 | Launaea resedifolia Asteraceac Throughom
the vear
1% | Lotus evtisoides Fabaceae Mar. — June
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Table {5% Cont.

19 | Malva sylvestris Malvaceae Mar. — tay

0 | Matthiola fruticulosa Brassicaceae Jan. — Apr.

21 | Medicago sativa Fabaceae Mar, — June

22 | Onopordum arenarium Asleraceac Mar .- June

23 | Rhaponticum acaule Asteraceac Feb. — Apr.

24 | Pituranihos toriiosis Apiaccae Feb. — Junc

25 | Plantago albicans Plantaginaceae Feb. — July

26 | Polygonum equisetiforme Polygonaceae Al most
through the
year

27 | Riechardia tingitana Asteraceac Throught the
wEar

2B | Salvia lonigera Lamjaceae Jan, —Apr.

29 | Teucrivm davaganum Lamiaceae Apr. —July

Hemicryptophytes
No Name of specics Family Flm:.-ermg
time
1 | Cynodon dactylon Poaceae July = Oct.
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Table {3} Coni.

Cryptophytes

No Name of species Family Flowering time

L | Alfium nigrim Alliaccae Mar - Apr.

2 | Altim subhirsurum Alliaceae Fcb. — May

3 | Asphodedis fistulosus Liliaceae Mar, — May

4 | Muscarr comosim Lhliaceas Mar. —lung

5 | (xxalis pesvaprae Oxlidaceae Jan. — Apr,

6 | Sicitla peruviana Liliaceae Jan. —Apr.

‘Therophytes
Flowering

No, Name of species Family time
1 | Adonis dentata Ranunculaceae Feb. — Apr.
2 | Amaranthus viridiy Amaranthaceae Feb. - Nov.
3 | Aracyoudus monanthos Asieraceae Feb. — May
4t Anagallis arvensis Primulaceae Jan. — June
5 | Anthemis secundiramoed Asteraceas Mar. — Apr.
6 | Astrapalus asferias Fabaccac Jan. — Mar.
7| Astragolus bocticus Fabuceae Jan.- Mar.
¥ | Astragalus peregrauy Fabaceae Feh. — Mar,
Y | Avena harbata Poaceas Feb. — Mar,
10 | Bassia muricata Chenopodiaccac | Feb. - Aug.
Il | Brassica wurnefortii Brassicaceae Jan. — Mar.
12 | Bromus rigidhs Poaceas Mar, — Jan.
13 | Calemdula ripterncarpa Asleraceae Apr. — Mayv
14 | Corduns gettlus Asleraceae Feb. — May
15 | Conmrea alexandaring Asleraceae Apr. — May
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Table (5} Cont.

16
17
8
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
16
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Chenopoedivm murale
Chrysanthemum coronarii
Comeza gegyptiaea
Cunyza bonariensis
Cutandia dichotoma
Davicus syrticus
Diplotaxis muralis

Emex spinasus
Enarthrocarpus clavaltiy
Erudinvm cicutariwm
(Fastrocobyle hispida
Glancivm corniculatum
Hordeum murinum
Hippocrepis multisiliquosa
Hussonia pinnata
Fhypecoum geslini
Lathyrus clymenum
finaria lexiflora

Linaria tariunensis
Linaria tenuis

Lobularia libyca

Lotium rigidum

Lors halophilus

Medva parviflora
Muatthiola longipelala
Medicago disciformis
Medicago littoralis
Afedicago minima
Melilotus albus
Melilorus indicus
Mesembryanthemum crystoflinum
{nonis serrata
(robanche schultzii
Papaver hybridum
Paronychia arabica
Phalaris minor

Psendorlaya pumila

Chenopodiaceae
Asleraceae
Asteraceas
Astcraceae
Poaceae
Apiaceae
Brassicaceas
Polygonaceae
Brassicaceac
Geraniaceae
Buoraginaceas
Papaveraceae
Poaceae
Fabacecac
Brassicaceas
Hypecoaceae
FFabaceae
Scrophulariaceae
Scrophulariaceae
Serophulariaceae
Brassicaceae
Poaceae
Fabaceae
Malvaceas
Hrassicaceae
Fabaceae
Fabaceae
Fabaccae
Fabaceae
Fabaceac
Alzoaceas
I'abaceas
COrobanchaceae
Papaveraceae
Illecebraceas
Poaceae

Apiaceae

Feb. - May
Mar. — June
May — Oet.
July = Oct.
Mar. — Apr.
Feb. — May
Feb. — Mar.
Dec. = Apr.
Feb. — Apr.
Mar, = Apr.
Feb, = Apr.
Feb. = May
Feb. — Apr.
Feb. - May
Feb. - May
Feb. —may}
Feb. =Apr.
Feb. = Apr,
Feb. — Apr.
Mar. - Apr.
lan, = Apr.
Mar. - Apr.
lan. = Apr.
Mar, = May
Jan. = Apr.
Jan. = Mlar.
Feb. - May
Feb. — Apr.
Feb, - May
Feb. - May
Apr. — Aug.
Mar. — May
Feb. - Apr.
Feb. - July
Apr. = July
Feb. - Apr.
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Table (5): Cont.
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62
63
64

65
ob

Resedu alha
Rumex picius
Salsola kali
Senecio gallicus
Silene cerastioides
Sisymbrium irio

Solamum nigrum
Sonchus oleraceus

Stipa capensis
Trigonella maritimet
Vaccaria pyramidaia
Vieia monawniha
Vicia saliv

Vicia villosa

Resedaceae
Polygonaceac
Chenopodiaceae
Asteraceac
Caryophyllaceae
Brassicacea¢

Selanacrae
Asteraceae

Poaceae
Fabaccae
Caryophyllaceae
Fabaccae

Fabaceac
Fabaceac

Feb. — Apr.
Feb. - May
Sep. — Nov.
Jan. — Apr.
Mar. — May
Feb. - May
Throughout
the vear
Throughout
the vear
Feb, — June
Feh. — June
Feb. — May
Mar. — May
Jan, — Apr.
Jun. - Apr.
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Density:
The highest weed densities in the study area were tor Lodium
rigidum. Mulilows indicus, Emex spinosus, Cutandia dichotoma and

Bromus rigidus.

Lolium rigidum (Poaceae) occurred in all the studied fields in
much grester density than the other species of weeds in the study
area, with densities as high as 52.16 plants/m? {Table ¢ ), in some

fields. and an average of 24 96 plants/m? (Table 7). in the whole area.

Melitotus indicus (Fabaceae) also appeared in all fields at an
average density of about 19.29 plants/m? (Table 7). The density
varied in different ficlds, it was between 1.78-46.27 plants/m? (Table
).

fmex spinosus {Polygonaccae) ranks third in 1enns of density,
it appeared in 21 out of 22 ficlds ot an average density of 5.7
plants/m? (Table 7).'The density in the fields range between 0.00-
12 32 plants/m? (Table 6).

Cutandia dichotoma (Poaceae) occurred in 13 fields. It comes
fourth in density at an average of 3.68 plants/m? (Table 7). The range
of density in different fields was between 0.00-14.56 plants/m? (Table
6).
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Hromus rigidus (Poaceae) appeared in |5 fields. At an
averape density of 3.61 plantsfm?® (Table 7). The range of density was
between 0.00- 32.45 plants/m® (Table 6).

The rematning 66 weed species recorded on (Table 7) occurred
at average densities less than 1 plant/m?®. The density of each species

varied from one feld to another (Table 6).

IF'requency:
The most trequently occurming weeds in the study area were
Melilotus indicus |, Lolium rigidum  [Emex spinosus | Khaponticum

acaule und Hussonia pinnaia,

Melilotus  indicus occurred in all studied fields, with
frequency as high as 96% (Table 8). And an average of 62.36% in
the whole arca (Table 9),

f.olium rigidum appeared in all fields at an average frequency
of about 57.27% (Table 9) The frequency varied in different ficlds, it
wits between 4-100% (Table 8).

fomex spinosus occurred in 21 fields. 1 comes third in

frequency at an average of 56.18% (Table 9). The range of frequency
in difterent fields was between .00-100% (Table 8).
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Rhaponticum acaule (Asteraceac) appeared n all studied fields
at an average frequency of abour 38% (Tahle 9). The range of

frequency in different ficlds was between 12-64% (Table B).

Hussonia pinnatu (Brassicaceze) appearcd n all fHelds at an
averape frequency of 33.82% (Table 9). The frequency were different
in the fields. The range of frequency was between 8-80%% (Table R).

Distribution ;

The highest distribution among the weeds were, fofium rigidum,
Melilotus indicus, Rhaponticum acanle, Hussonia pinnata, Senecio
galficus and  Brassica tournefortii with 100% distnbwiion (present in

all fields) (Table 10).

In addition distribution of  Fmex spinosus was 95.45% (it
appeared in 21 out of 22 feilds ), Centurea dimorpha was 90.91% (it
appeared in 20 out of 22 ), Malva parviflora was 86.36% (it appeared
in 19 out of 22 fields), Anugallis arvensis, and Reichardia tingitana
were 81.82% (they appeared in 18 out of 22 ficlds), faunaea
resedifolia and Chrvsanthenium coronarium were 77.72%  ( they
appeared 17 out of 22 fields). Astragalus bocticus was 72.72%
{present in 16 fields).

The species with low distribution included: (xafis pes-carpae,
Lobularia  libyca,  Mesembrvonthemum  crystallinum,  Carduus
gewdus, Vicia monantha, Centirea alexandaring, Convoelvilus

althacoides, Artemisia  monosperma, Salvia lanigera,  Erodium
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cicttarium, Anacvclus monanthes, and Hassia muricata the percent
of distribution was 4.55% for cach species (cach species found in one

ficld only ).
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Table¢ 7): The averupes density of different weed species in

bariey fields in GMR project (Sirte).

Average
NO. WEED SPECIES density
¢plant/m?)
1 Loy rigidum 24.96
2 Melifotus indicus 19.29
3 fimex spinosus £.70
4 Crtandia dichotoma 3.68
5 Browns rigidus 361
6 Anagalliv arvensis 0.7%
7 Mualva purvifivrg 0.67
8 Astragaltuy boericus 0.20
9 Avena barbata 019
10 Isendoriave pumila 0,19
11 Hypecotm sestin 0.17
11 Hussonia pinaia 0.16
13 (enturea dimorpha 0.16
14 Trigonelia muritint 0.12
15 Medicaszo fittoralis 0.10
16 Khaponticum ucanide 0,09
17 Senecio galficns 0.07
18 Launaea resedifidia 0.067
19 Brassica tournefortii 0.063
10 Vicia sativa 0.061
21 Sisvmbrium iricy 0,037
22 Chrysanthemum coronarium 0036
13 Reichardio ingitane 023
4 Enarthrocarpus clavaniy 0.025
5 Malva svivesiris 0.022
26 Linaria tentis 0.020
27 Chenapodium murale D.018
15 Papever ivbridum 0.014
19 Loins cviisaides 0.014
30 Hordeunt nturinum 0412
31 AHiuny sublirsutun 0.010
32 Anthens seenndiramea 0.0197
33 Salvola kafi 0.0087
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Table {(7): Cont.

34 Crxalis pes-caprae 0.0084
33 Convolvulus supinus 1.0079
36 Rumex pictus 0.0074
37 Comvolvilus arvensis 0.0073
38 Phalaris minor 0.0067
39 Onapordum arenarium 0.0052
0 Polhygonum equistiformes (L0048
+1 Amaranthus viridis {1.003%
42 Adonis dentata .0032
43 Hippocrepis multisiliguosa 0.0032
34 Heliotropium ramosissimum ¢.0031
3 Silene cerastivides 0.0031
46 Orobanche schultzii 0.0030
47 Medicago sativa 0.0029
43 Mesembryanthemum crystallinum 0.0027
49 Vicia monantha 0.0020
50 Bassia muricata 0.0020
31 Carduus getulus 0.0087
52 Kickxia eagyptiaca 0.0013
33 Centurea alexandarina 0.0013
34 Calendula tripterocarpa 0.0013
35 Matthiola fruticulosa 0.0013
56 Vaccaria pyramidata 0.0013
57 Fuphorbia terrancia ¢.00i12
>8 Convelvulus althaeoides 0.0011
39 Artemisia monosperma 0.0011
60 Lathyrus clymenum 0.0010
61 Glaucium cormiculatum 0.0010
62 Salvia lanigera 0.0010.
63 Diplotaxis muralis 0.00064
6 Darncus syrticus 0.00057
63 Echium angustifolium 0.00041
66 Lobularia libyca 0.00045
67 Asphodelus fistulosus 0.00032
68 Erodium cicwtarium 0.00032
6% Pituranthos 1orfuosus (.00032
0 Echinops galalensis {1.00018
71 Anacyclus monanthos ¢.00010
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Table( 9 ): The averages frequency of different weed species

in harey ficlds in GMR project (hirte).

-
AVAREGE
N{ WEED SPECIES FREQUENCY
(%)
| Melilotus indicus 62.36
2 Lofium rigidum 5727
3 Fmex spinosus 56.18
4 Rhapanticum acande s
5 Fiussonia pinnaia 33.32
& Launava resedifolia 30,18
7 Senecio gallicuy 26.73
3 Hrassica tourncforti 26.55
9 Malva parviflora 26
10 Cennrea dimorohia 2218
11 (wtandia dichotoma 21.64
12 Bromus rigidus 20.73
13 Anagallis arvensis 18.73
14 Reichardia tingitany 16.73
15 Astragalus bogticus 11.82
16 Chevsanihemiim corongrinm 10,73
17 Avena barbaia 9.09
13 Alfium subhirsutum 745
19 Malva svivestris 7.27
20 Vicia sativa 691
1 Enarthrocarpuy cluvatus 5.64
a2 Papaver hvbridum 4.36
23 Capordum arenyrinn 4.18
4 Pxeudariava pmila 1.82
5 Hypecoum gesting 3.27
26 Linaria tenuis 300
27 Anthemus secundiramia 291
I8 Salsola kafi .55
2 Adoniy dentata 218
30 Lotus cyvtisoides 1.82
31 Polvgonum equistiformey 1.64
a2 { henopodium murdale 1.64
33 Hippocrepis multisiliquosa 1.64

5%




Table {9} .Cont.

34 Sifene cerastioides 1.45
35 Convolvulus supinus 1.09
36 Phalaris minor 1.0Y
37 Orobanche schultzii 1.09
38 Vaccaria pyramidata 1.09
39 Convalvulus arvensis 1.0%
40 Medicago littoralis 1.09
41 Rumex pictus 0.91
42 Medicago sativa .91
43 Matthiola fruticulosa 0.91
H Trigonella maritima 0.73
45 Sisymbrium irio 0.73
46 Hordeum murinum . 0.73
47 Oxalis pes-caprae 0.73
48 Heliotropium ramosissimumni 0.73
49 Glaucium corniculatum 0.73
50 Diplotaxis muralis 0.73
51 Amaranthus viridis 0.55
32 Kickxia aegyptiaca 0.55
53 Calendula tripterocarpa {1.55

+ Euphorbia terrancia 0.55
55 Pituranthos tortuosus 0.55
36 Centurea alexandaring 0.55
57 Mesembrvanthemum crystallinum 0.36
58 Lathyrus clemenum. 0.36
39 Daucits sytricus 0.36
60 Echium angustifolium 0.36
61 Asphodelus fistulosus 0.36
61 Echinops galalensis .36
63 Vicia monantha 0.36
64 Lobularia libyea 0.18
65 Carduus getulus 0.18
66 Convolvulus althaeoides 0.18
67 Artemisia monosperma 0.18
68 Salvia lanigera .18
6% Erodium cicutarium 018
70 Anacyclus monanthos 0.18
71 Bassia muricata 0.18

59




Table (10 »: Distribution of weed species in difTerent fields in

the study area

s .

NO, WEED S5PECIES %o
V| Melifotus imdicus W
¥ | Lodiums rigidum 100
3 1 Rhaponticum acande 1M
4 | Senecio gallicus 1)
5 | Hussonia pinnaia 100
6 | frassica tournefortii LT
7 | fomex spinosus 958,45
B | Centured dimorpha 90,9
9 | Malva parviflora 86,36
1| Anavalis arvensis 81.41
11| Reichardia tingitana 51.81
12§ Lawniaea resedifolia 77.27
13 | Chrysanthenmim coronarium 77.27
| Asiragalus boeticus 7272
15 | Bromus rigidus 68,138
16 | Malva svivestris 68.18
b7 ) Allium subhirsiium 68,18
I8 | Avena barbata 63.63
19 | Cutandia dichotoma 59.04
0 | Vicia sativa 54.54
21| Knarthrocarpus clavatuy 54.54
22 | Papaver hivbridum S0
23 | Limaria tenuis S0
M | Anthemis secundiramea S0
25 | (ropordum aresarinvm 4.9
26 | Myvpecoum gesiin 36,36
27 | Chenopodium murale 36,36
28 | Nulsola kali 31.81
1% | Pyewdordava pumila 3181
3| Qrobanclie schulizii 17.27
3| Polvgonum equistiformes 17.27

| 32| Hippocrepis multisiliguosa 27.27

{10




Chapter V

Discussion

5.1 Analysis of weed flora:

From this study of a total of 105 species of flowenng weed
plants representing 83 genera and 31 familics have been collected.
Dicotyledons were represented by 28 families. 73 genera and 93
species whereas; Monocotyledons were represented by 3 families, 12
genera and 12 species (Table 11). The ratic of Dicotyledons to

Monocotyledons is roughly 9: |

Table (11): Different taxonomic groups present in the study area,

Palnt group No. of familics | No. of Genera | No. species
Dicotyledons 28 71 93
Monocotyledons 3 12 12
Total 31 33 145

Tow families were considered as a largest families with
respect to the number of their spectes , (more than 15 species),
Fabaceae with 21 specics and Asteraceae with 17 species. The next

targest familics were Brassicaceae and Poaceae with 8 species cach |



followed by Boraginaceac and Scrophulariaceae with 4 species. Six
families, Polygonaceuae, Chenopodiacens , Apiaceae, Convolvulaceae,

Lamiaceae and Liliaccae , were represented hy 3 species each,

The families which include 2 species were Caryophyllaceae,

Papavceraceae, Malvaceae Alliaceac and Solanaceae.

Aizoaccac,  Hlecebraceae, Amaranthaccae, Ranunculaceae,
Hypecoaceae, Rescdaceae, Onalidaceae, Gemmacceac,
Euphorbiaceae, Thymelacaceac, Cistaceae, Prmulaceae,
Orobanchaceae and Mantaginaceac were represented by only a single

species gach.

In companison with the six largest families in the flara of Libya
Fabaceac 15 the largest family in the study area while Astemceac is
the largest in the flora of Libya, The second largest family in the
study arca was Asterceace whereas poaceae is the largest in the flora
of Libya. Poaccae and Brassicaccac have the same number of species
represented by 8 species cach. They come in third and founth place in
the study area whereas they arc at Second and fourth in flora of
Libya. Boraginaceae and Scrophulariaceae have the same number of
spccies represented by 4 species occupy (Al and sixth largest
families in the study area. Boraginaccue and Scrophularinceae do not

appear amony the six largest familics in the Nora of Libya (Table 12),
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Table (12}: The six largest families in the flora of the study area

and flora of Libva.

Libyan family | No.of species Study area No.of species
Asteracene 237 Fabaceae ' 21
Poaceae 228 Asteraceac 17
Fabaceae 208 Poaceae 8
Brassicacene 90 Brassicaceae 8
Apiacenc 30 Boraginaceae 4
Caryophyllaceae 66 Scrophulariaceae 4

According to the number of species in cach genera, in study
area, Astragofuy and Medicago were the only two genus represented
by four species each.

Three penera, Vicia, Linaria and Convelvnfus have three
species cach. Genera, Malva, Conyza and fLotus were represented by
(wo species each in the study area. The rest seventy four genera were

represented by only one species each.

‘The species were found in the study area considered as

endemic species to Libya (Table 13).
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Table(13): List of endemic species in the study arca

| 1| Linaria foxiflora Dest. ssp. cafcariongum Qaiser | Scrophulaniaceae
I 2| Linara tarhunensis Pamp. Scrophulanaceae
I 3} Fewerium dovaentns Coss. l.amiaceae

The survey revealed that there were two specics of plants

tound growing in the study area which is not their normal habitat as

tar as distnbution concern.

These species are Medicayo disciformis which is restricted 1o

Cyrinaica and Cyvrara cardunculus which is resiricted to Benghazi

plain,

These species could be introduced 10 the area with crop seed,

are of become estahlished as part of the flora of the area.

5.2 Life form spectrum:

When the numbers of species in life forms in a community or

geographical area, are converted to percents, these percents form a

lite- form spectrum {Whittaker, 1975). The life-form spectrum of the

study arca was calculated from the sample representing the whole

vasculur weed plant flora of the area. The results (in chapter 4)

showed that, therophytes (annual weeds) were dominating the area.
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This cluss of annual weed planis is charactenstic of desert chimates

(Whittaker, 1975),

The second largest class was chamaephytes which is
charactenstic of cold climatic {(Whintaker, 1975). The presence of
weed specics belonging to this group in the study area indicates that
the climate is cold in this area particularly in winter where
temperature decreasing to a level that onhy certain species of plants

can survive such low temperature,

Cryptophytes which is characteristic of extreme climate (cold and
warm} particularly in  Tundra and cold-temperate  forests.
Crvptophytes represenis 5.71% in the study area, thal means the
climate of the study area lies between mid-temperature and cold

temperature climates {Whitteker, 1975),

Phancrophytes was the fourth class of community classification
of lhe study arca, it represents 2.86 % of totul number of species in
the area. This group characteristic of tropical rain forest (Whittakr,
1975). The presence of this group in such percent in the study area is
clear cut evidence that the climate in this area is different from that of
desert and semi desert, despite the fisct that the summer in the area is
very long. Moreover 11 indicates that the climate prevatied in GMR
agriculture project is simitar to that prevailed in cold-temperate

forests.

Hemicryptophyvtes class contained the lowest number of species, it

reprcsemted by only  one  species  Cvndon  dacndon.
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Hemicryptophytes 18 charactenstic of dry grassland and Tundra
climates {Whittaker, 1975). Since the climate of the study area is
different from both extreme climates, the species in this class nearly
absent. This result shows that climate 1o the study arca more or less

than similar 1o that prevailed in sub-tropical forest.

Deviates of our data from worldwide spectum panern (Ph=46,
Ch=9, He=26, Cr=6. Th=13) in different directions reflect of effects
of cnvironmeni. and especially climate on plant adaptation in

communities (Adam, 1990},

However, Cain (1950) pointed out that in the study of local
situations one should guard aguinst assuming that the proportion of
species in the different categonies 15 an indicator of climate since
edaphic factors and stage n succession greatly influence life form

composition {Odum, 1971),

Finally one may conclude that the contradictions between
classes. in the biological-spectrum of the study area means that the
arca dose not fall in a particular climate. These contradictions a result
of the location of the area between the sca and the desert which are

totally differem ecosysiems.
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5.3 Distribution of recorded weed species:

Comparnison between dismibution of weed spectes in the study
arca with that recorded for other regions in Libya. showed that there
were 43 species recorded in the study area. were not recorded in the
western region of Libya according to Saleh and El-Garbawi (1979).
These species included; Hordeum murinum, Alliupt nigrum, A
sublieswinm,  Comvza  aegyvptiaca, (. bonariensis,  Cyiara
carduncutus,  Anacvelus  monanthios,  Artennsia  monosperna,
fichinops gafufensis, Carduus getulus,  Cafenduta ripterocarpa,
Cinopardum arenarium, Anthemis secundiramea, Rhiponticum acaule,
Crobunche schultzii, Hippocrepis multisiliquosa, Lotus cvtisoides, 1.
halophitus, Lathvrus clymenum, Meltilotus albus, Medicago sativa, M.
disciformis, M. minima, Asphodelus fisticulosus, Muscari comosum,
Scifla prewviana, Hyvpecoum gestini, Matthiola fruticulosa, Linaria
faxifiora ssp. calcarlongum, Teucrium davaeanum, Afupa  iva,
Paronvehia  arabica, Amaramthus  viridis, Gastrocotvie  hispida,
Fehiun angustifolinm, Pituranihos HOFtHEN Ny, Cricracium
cormiculatum, Nicotiana glavca, Adonis demtata, Echium horrduny,
Argvrolobium unifforum, Linaria tarkunensis, and Enarthrocarpus

clavistuy,

Moreover, 67 weed species were recorded in the study arca were
not recorded in the castern region of Libya according to Saleh er af
{1979), These species included; Rumex pictus, Mesembryanthemum
crystaftinum,  Bassio muricata, Salsola kali. Silene  cerastioides,

Nicoting glauca, Daucus syriicys, Pseudoriaqva pumilu, Pituranthos

[
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fortuosus, Comvolvuius supinus, FEchinm angustifolivm, E. horridum,
Heliotropium  ramasissimum,  Gastrocowvle  hispida,  Euphorbium
tervacing, Amarantis virdis, Paronyehia arabica, Ajuga iva, Salvia
fanigera, Teucrium davaeanum, Linaria laxiflora ssp. calcartongum,
Linaria tarbunensis, 1. temis, Kickxia aegvplicea, Helianthemun
tippil, tnarthrocarpus clavatus, Sisvmbhriven irio, Lobularia fibyea,
flussonia pinnata, Oxalis pes-carpae, Hepecoum gesting, Scilla
pretviana, Asphodelus fistulfosus, Muscari comosum, Crobanche
schulizii, Thymelea  hirsuta,  Hippocrepis  mudtisiliguosa,  Lotus
cviisoides, 1. halophitus, Retama ractam. Trigonella maritima, Vicia
viflosa, Ononis serrata, Melilas albus, Astragalus asterias, A.
bacticus, A. caprinus, A. pereprinus, Altivm wigrum, A, subhirsutun,
Convza aegnvpriaca, . bonariensis, Launaca resedifolia, Newnecio
galficus, Avena barbata, Stipa capensis, Anacyches monanthos,
Artemisia monosperma, fichinopy galalensis, Cnopordum arenarium,
Chrysanthemum  coronarium,  Reichardia  tingituna,  Cenfureg
afexundaring, C. dichotoma, Rhuponticum acaule. and Plantago

ciibicens.

Furthermore, 87 weed species were recorded in the study area
were not recorded m the southern region of Libya {Fazan) according
to Saleh and El-Garbawi (1981). These species included; Kumiex
pictus,  Mesembryanthemum  crwstallinum,  Sifene  cerastioides,
faronychia  arahica, Adonis  denmiata,  Clancium  corniculam,
Papaver  hvbridum,  Hvpecoum  gestini,  Diplotaxis  muralis,
fonarthrocarpus clavatus, Hussonia pinnata, Matthiola  fruncudosa,
M. longipetals, Reseda aiba, Argyvrolobium wnifforum, Astrugalus

asterius, A. boeticus, A caprinus, A. peregrinns, Hippocrepiy
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multisitiguosa, Lathveus clvmenum, Lows ovtisoides, L. halophitus,
Medicage disciformis, M. linoralis, M. sativa, M. minima, Meliletus
albus, COnonis serrata. Retama raetam, Trivonella maritime, Vicia
monantha, V. saniva, V. villosa, Oxalis  pes-caprae,  Erodium
cicutarium, Malva sylvestris, Thymelea hirsura, Helianthemum lippii,
Davcus  syriicus,  Pituranthos  tortuosus,  Pesudorlava  pumifa,
Anagalflis arvensis, Convelvalus althaeoides, C. arvensis, C. supinus,
Fchivm  angustifofivm,  F. horridum,  Gastrocotyle  hispida,
Heliotrapium ramasissimum, Ajuga iva, Salvia lanigera, Teucrium
duvaeanum, Solanum nigrum. Nicotiana glauca, Kickxia aegypiiaca,
Linavia laxiflora, L. warkhunensis, L. tenuis, Orobanche schultzii,
Plantago alhicans, Anacvelus monanthos, Anthemis secundirames,
Artimisia monosperma, Calendufa triptierocarpa, Carduus getulus,
Centurea alexandring, C. dimorpha, Chraanthemunm coronavium,
Convzu bonariensis, C. aegyptiaca, Cyoara cardunculus, Echinops
galafensis,  Launaea  resedifolia,  Onopordum  arenarium,
Rhaponticum  acaule,  Senecio  gollicus, Asphodelus  fistulosus,
Muscari comosum, Scifla preuviana, Affivm nigrum, A. subliirsutum,

Lodium rigidum, Hordeum murinum, Salsola kali and Stipa capensis.

In addition to, 93 weed species were recorded in the study arca
were not recorded in the El-Kufra agricultural project according (o
Suleh and El-Garbawi (1983). These species included; Rumex pictus,
Muesembryanthemum crystallinum, Silene cerastioides, Paronychia
arabica, Adonis dentata. Glaucium corniculatum, Papaver hvbridum,
Hypecown gestini, Diplotaxis  muralis, Enarthrocarpus clavats,
Hussonia pinnata, Marthiola  fruticulose, M. longipetala, Reseda

alhu, Argvrolobium uniflorum, Astragalus asterias, A. boeticus, A.
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caprinny, A, peregrinus, Hippocrepis  multisitiguosa,  Lathyruy
clvmenum, Lotus cytiseides, L. halophifus, Medicago disciformis, M,
fivtoralis, M. sativa, M. minima, Melifoms albus, (nonis serrata,
Retuma ractam, Trigonella maritime, Vicia monantha, V. sativa, V.
viflosa, Oxalis pes-caprae, Frodium cictitarium, Mualva syfvestris,
Thvmelea hirsuta, Helianthemum fippil, Daucus syrticus, Pituranthos
tortuasus,  Pesudorluyva  pumila, dnagallis arvensis, (Jonvolvulus
afthavaides, C. arvensis, € supimus, Echivm angustifolivm, .
horridum, Gastrocotvle hispida, Heliotrapium ramosissinmmm, Ajuga
iva, Safvia lanigera, Tencrium davaeaniin, Nicotiana glauca, Kickxia
aegmypriaca, Linarta laxiflora, L. tarbunensis, L. tenuis, Orobanche
schulizii,  PMantago  albicans,  Anacvelus  monanthos,  Anthemis
secundiramea, Avtimisia  monosperma,  Calenduly  iripterocarpa,
Carduns getulus, Cemturea  alexandring, O dimorphu,
Chrysanthemum  coronarium,  Comvoa  bonariensis,  Cvnara
cardunciitus, Echinops polalensis, Launaea resedifolia, Onopordum
arenariun,  Rhaponticum  acaule,  Senecio gﬂ.l’h'-:‘u.s', A.ﬁ'phﬂdf:i’u.i.'
Jistulosus, Muscari comosum, Scifla preuviana, Allivm nmigrum, A
subhirsutum, Lolium rigidum, Hordeum murinum, Stipa capensis,
Vacearia  pyramidate,  Chenopodinm murale,  Safsola kali,
Amaranthus viridts, Lobularia libyvea, Sisvmbrium irio, Fuphorbia

terrachia, Avena barbata, and Phalaris minor.

Finally, among 105 weed species which have been recorded 27
weed species were confined to the study arca and were not reported in
any other repion in Libva (Saleh and El-Garbawi, 1979, Saleh er al.,
[979; Saleh and El-Garbawi, 1981; Saleh and El-Garbawi, 1983;

Saleh er of, 1983; und Ghununi, 1995) these species included:;
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Paronvchia  arabica,  Enarthrocarpus  clavaius,  Hippocrepis
multisiliquosa, Lotus cvtiseides, L. hafophitus, Mufitotus afbus,
Pitwranthos  tortuosus,  FEchium  angustifolivm, I horridum,
Crastrocotvle hispida, Ajuga iva, Teucrium davacanum, Nicotiana
glauca, Linaria laxiflora ssp. calcariongum, . tarfunensis,
Orobanche schulizii, Anacvelus monanihos, Avtemisia monospermg,
Convoa bonariensis, Fchinops galafensis, Onopordum arenaritm,
Rhaponticum acatde, Asphodelus fistulosus, Muscari comasum, Scilla

preuviana, Allium nigrum and A, subbivsuitin.

From the obtained data and the comparison of these data with
published surveys onc might say that there were seven species
considered to be the most dominant in agnceltural fields in all parts
of Libya. These specics were: Aromus rigidus, Cutandia dichaotoma,
Lotium rigidum, Anagallis arvensis, Brassica mwourneforii, Melilows

indicus, and FKmex SPIBasus,

12



Recommendations

1- Limitation of intreduction and spread of weeds through ¢
a- the usc of clean seeds.
b- the use of clean equipments.
c- the use of ¢lean trapping grain loads.

2- Controlling weeds in deshs and edges of fields.

3- Removing weeds before they have chance to set seeds.

4- Introduction of crop rotation,

5- Introduction of different types of herbicides 1o control weeds.
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Weed species present {+) or absent ¢-) in each quadrate in harley field
No. 20, in GMR agriculture project (Sired... ... .o vee v veeeee e eee e 124
Weed species present (+) or absent {-) in each quadrale in barlev field
No. 21, m GMR agriculture project (Sife) ... .o vee e e eee e 125
Weed specics present {+) or absent (-) in each quadrate in barley field

No. 22, in GMR agnculture project (Sined.... ..o 126
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Plate 1 A Astragalus boeticus population.
B . Bromus rigidus population.
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Plate 2 A Malva parviflora population.
B . Lolium rigicdum population.
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Plate 3 A Melilotus indicus population.
B . Emex spinosuy population.
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Plate 4. Convolvulus althaeocides population.
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PLate 3. A Lmex spinosus (L.} Campd. {Polygonaceae).
B. Polveonum equf.t'f,gi orme Sibth. & Sm. (Polygonaceae).
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Plate 6 A .Rumex pictus Forsk. (Polygonaceae).
B . Mesembrvanthemun crystaflinum L, (Aizoaceac).
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Plate 3 A Sifene cerastivides L. {Caryophyvllaceac).
B . Vaccaria pyramidara Medk. (Carvophyllaccac).
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Plate 8 A Paronvchia Arabica {L..) Dc. {[llecebraceac).
B . Salsola kali L. (Chenopodiaceae).
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Plate 9 A. Adonis dentate Delile {Ranunculaceae).
B . Glauctum corniculaiun (L.) Rud. (Papaveraceae).
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L. {(Papaveraceae).
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Plate 11 A. Brassica towmefortii Gouan (Brassicaccae).
B Diplotaxis nwralis (1.} De. (Brassicaceae).
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Piate 12 A, Hussonia pinnata (Viv.) Jafri (Brassicaceae).
B . Sisvmbrivm irio 1. {Brassicaceae).
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Plate 13 A. Enarthrocarpus clavatus Del ex Goder {Brassicaceae).
B . Astragalus hocticus L. (Fabaceae).
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Plate 14 A Astragalus caprinus L. (Fabaceag).
3 . Lotus cvtiswides 1. (Fabaceae).
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Plate 15 A Melilotus indicus (L) All. (Fabaceae).
B . Retama ractam (Forsk) Webb. (Fabaceac),
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Plate 16 A. Medicago sativa L. (Fabaceae).
B . Laifivrus chvmenum L. (Fabaceae), -
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Vicig sativa 1. (Fabaceae),

Plate 17 A.

B . Oxalfis pes-caprae 1., {Oxalidaceae).
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Plate 18 A. Malva parviflora L. (Malvaceae).
B _ Mafva syivestris L. (Malvaceae).
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Plate 19 A. Pituranthos torosus (Desf.} Benth. (-Apiacca‘e).
B. Anagallis arvensis var. caerufea (L) Gouan. {(Primulaceae).
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Plate 20 A. Convolvulus afthacoides 1.. (Convolvulaceae).

omvohvuins arvensis L. {Convolvulaceae).

-
-

{

B.
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Plate 21 A. Convalendus supinus Coss, et Kral {Convolvulaceae),
B. fichivan horridum Batt, { Boraginaccae).

14%



Plate 22 A. Solamum nigrum L. var. nigrum (Solanaceae).
B. Kickvia aegyptiaca {1..) Nabelek (Sacrophulaniaceac).
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Plate 23 A. finaria tenuis (Viv.) Spreng (Sacrophulariaceae).
B. Orvabanche schulizii Mutel {Orobanchaceae).
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ago albicans L. (Plantaginaceae).
cvelus monantiios (L)) Thell. (Asteraceae).

J A Plant

2

Plate

B. Ana



5 A Anthemis secundiramea Biv. { Asleraceae).

2

Plate

B. Carduus getulus Pomel. {Asteraceae}.

151



o vif N\ .

SN -

g

X7

[

.

RTF N o gt

.‘.\.___\
-

bid

§

NEAAARE!

. ! b
* =
. RRASPYS

——

13
-1
o~ L}
Q3 2
S &
o L
m_S
[T
27
<N
o =
£
=
—_—
g =
...It;ﬂlu\
-
e e
23
5 =
z 2
= 3
R
L=
o=
o= o=
o3
—

26 A, C
B

Plate



B

r

»
vyt NN
g e U

iy

v

5 IS T

o e — 4_"

-

Plate 27 A Rhapomticum acanle (L.) De. (Asleraceae).
B. Senccio gallicus Chiax {Asteraccac).
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Plate 28 A. Chryvsanifimman coronarium L. (Asteraceae}).
B. Reichardia ringitana (L) Roth. {Asteraceae).
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B. Scifla preuviana 1. (Liliaceac).
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na barbata Pott ex Link (Poaceae).

B. Rromus rigidus Roth. (Poaceae).

Plate 30 A. Awve

36



gt

B

.

....-. A
[T

S iy, b,

m——

FN,

AT, d...rr...lr

AL

L 1] : ﬂ_f 1 |

& .—.W...HJ...P._’-..”-. [

; oy e
)

&
N

b

157

Plate 3] A. Cutandia dichotoma (Forsk)) Tarbut (Poaceac).
B. Phalaris minor Retz. {Poaceae).



Plate 32. Hordeum nurinum L. (Poaceae).
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