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Introduction  

        Garlic (Allium sativum) is classified under Alliaceae family (Takhtajan, 1997) and 

is widely consumed for its culinary and medical benefits. Garlic is planted by hand in 

the fall and harvested in the following summer (Samavatean et al., 2011). Garlic is a 

relatively good source of calcium, phosphorus, and potassium. Its leaves are sources of 

protein and of vitamins A and C. Garlic is said to contain antibiotic substances that inhibit 

the growth of certain bacteria and fungi(Samavatean et al., 2011). 

        The garlic as a global food crop, ranking fourth among other crops with an overall 

annual production of nearly 327 million tonnes and about 19 million hectares planted. 

China, India, Republic of Korea and United States are the main Garlic producer countries. 

Based on FAO statistics, Algeria is the eleventh producer in world (FAO, 2018). Current 

annual production is estimated at 202,201 tonnes from 12,945 he of land with a productivity 

of 15.6 t/he (FAO, 2018). However, the productivity and quality of garlic produced in the 

country is acceptable compared to the global average as mentioned above. El Oued region is 

one of the potential areas in Algeria for garlic production. El Oued produced about 306,000 

qt/ he of garlic in 2023, from 1,460 he of land (DAS, 2024). 

       Garlic plant can be affected by various diseases caused by viruses, fungi and 

bacteria. The viruses that tend to cause it severe damages are potyviruses, such as Leek 

Yellow Stripe Virus (LYSV), Garlic Yellow Streak Virus (GYSV) and Onion Yellow 

Dwarf Virus (OYDV). Some carlaviruses, like Common Latent Virus (GCLV) and 

Shallot Latent Virus (SLV) can also infect the garlic plant (Messiaen et al., 2004). One 

of the most widely spread diseases in garlic producing countries is white rot, caused by 

the fungus Sclerotiumcepivorum, which provokes wilting of the plant and rotting of the 

bulb. Its sclerotiacan survive in soil for up to 20 years, therefore limiting garlic 

production. Various bacteria (Bacillus spp., Erwinia spp., Pseudomonas spp.) can also 

cause damages on bulbs upon storage. Garlic can also be affected by pests like thrips 

that infest plants from early developmental stages and cause severe foliage damages. 

Mites (Rhizoglyphus spp.) are another garlic pest that invade the bulbs and limit their 

sprouting ability. On the other hand, bulb nematode (Ditylenchusdipsaci) causes the 

root knot disease, characterized by yellowing and rolling of leaves, as well as rotting of 

the bulb‟s base(Bujanos-Muñiz&Marín-Jarillo, 2000). 

       The study is an attempt to document the actual field pests and diseases situation of 

garlic with the aim that results obtained can be depended on to develop appropriate 

control measures.   
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This dissertation is divided into two main parts: 

 A bibliographical chapter structured in 3 parts. The first part gives a general overview 

of garlic and its cultivation and the second concerns the different pests and diseases that 

affect garlic 

The second part, experimental, divided into two chapters, 

 A chapter reserved for the experimental part includes the characteristics of the study 

region, the methodology adopted in carrying out this study.  

 A chapter reserved for the presentation and discussion of the different results 

recorded during the study. 
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CHAPITER I 

General information on garlic 

I.1. Botanical description 

         Garlic is a perennial plant of the Alliaceae related to onions, chives, shallots, and leeks. 

It is an indigenous herb of Western Asia and Mediterranean where it has been cultivated for 

centuries. The major garlic growing countries includes Korea, China, India, USA, Spain, 

Argentina, and Egypt, among which China is by far the largest producer (Ourouadi et al., 

2016) . Garlic is a bulbous, annual plant that reproduces only vegetatively, from lateral buds 

commonly called cloves. In the vegetative state, garlic, like all Alliums, has a stem reduced to 

a conical “plateau” which produces at its base roots and at its apical part a succession of linear 

and alternate leaves whose cylindrical sheaths fit into each other, thus forming a pseudo-stem 

or “stem”. The free part of the blade is ribboned, folded into a gutter, of a glaucous green or 

gray. The leaves become scarious at their base during the tuberization of the buds and 

constitute the tunics of the bulb (Farnsworth et al., 1992). The bulb extends to the surface in a 

stem surrounded by sheathing, linear, flat and smooth leaves, measuring 1 to 2.5 cm wide and 

30 to 60 cm long. The inflorescences are umbels. The flowers vary in number and are 

sometimes absent. Rarely opened, they can wither in the bud. The fruit is a small capsule with 

loculicidal dehiscence. Seeds are rarely if ever produced (Farnsworth et al., 1992; 

Girre,1980). 

I.2. Classification 

         The garlic (Allium sativum L.) belongs to the genus Allium. The taxonomic position of 

Allium and related genera had been a matter of controversy for long (Fritsch, Friesen 2002). 

The following hierarchy (table 01) was adopted by (Takhtajan, 1997)  

Table 01.Botanical classification of garlic (Takhtajan, 1997). 

Kingdom  Plantae 

Order Asparagales 

Family Amaryllidaceae 

Genus  Allium 

Species A.sativum 
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I.3.  Morphological Description 

I.3.1.  Vegetative system 

I.3.1.1.  Stem 

          The pseudostem is very short and forms a plateau at the base where adventitious roots 

develop. It is made up of a series of leaves connected by an integument(figure 01)  

(Choudhary et al., 2022). 

 

 

 

 

 

 

 

 

 

 

 

Figure 01. Garlic Stem  (Bernard, 2018). 

I.3.1.2.  Roots 

         The root system of garlic is indeterminate, quite thick and poorly branched(figure 02), 

with an epidermis, a multicellular cortex and an endothelium surrounding a central stele. Plant 

root development is sensitive to soil humidity and temperature. A poorly developed root 

system is one of the factors limiting its ability to absorb nutrients. They measure up to 40 cm 

long and 2 cm wide (Kouassi et al., 2021).  
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Figure 02. Garlic roots (Larose, 2021). 

I.3.1.3.  Bulbs 

         Bulbs are formed at the base of the stem, they are composed of 3 to 20 arched bulbils 

(more commonly known as pods) called cloves(figure 03). The latter have a diameter of 5 to 

10 mm and are composed of an external envelope, an epidermis containing a non-chlorophyll 

mesophyll; parenchyma and a layer of lower epidermal cells (WHO, 1999). 

 

 

 

 

 

 

 

 

 

 

Figure 03. Garlic Bulbs  (Sinkovič et al., 2022). 

I.3.1.4.   Leaves 

         The leaves are linear and alternate with a tubular sheath and their number varies from 9 

to 12 in the species(figure 04)  (Aslam et al., 2016). They can measure up to 40 cm long and 2 

cm wide (Sultan et al., 2020). The limbs are broad and streamlined and the bases of all the 

leaves are located at the bulb (Man, 1952). 
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Figure 04. Garlic leaves (Anonym 01, 2024). 

I.3.2.  Reproductive system 

I.3.2.1.  inflorescences 

         The inflorescences are umbels composed of perfect flowers with 6 petals, 6 anthers and 

3 locules composed of 2 ovules each (Simon et al., 2003).  they can can be large or small 

containing important number of sterile flowers and bulbils. However, the ability to produce 

inflorescences is not observed in all varieties. This ability is most common in central Asian 

and Spanish varieties (Etoh et al., 2002). 

I.3.2.2.  Flowers 

          Garlic produces hermaphroditic flowers. They are greenish white(figure 05)or pink with 

6 tepals (sepals and petals) approximately 3 mm long. Small carnations are often interspersed 

between the flowers (Alam et al. , 2016). 
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Figure 05. Garlic flowers ( Beauchemin, 2017). 

I.3.2.3.Fruits 

         Fuits (figure 06) have a pungent odor and are pale or slightly yellowish. . Fertilization 

can occur before the fruit reaches a stage where it can reproduce (Alam et al., 2016). 

 

 

 

 

 

 

 

 

 

 

Figure 06. Garlic fruits (Alaoui, 2005). 

I.4.Life cycle 

          During its life cycle, the garlic plant goes through several successive phases of growth 

and development. Dormancy of mature cloves, induced by temperatures of 25–30°C, is 

eliminated most quickly at 6–7°C. Vegetative growth is most rapid at 18–20°C. When 12–14 

leaves have been produced (the first ones have already disappeared when the last ones are 

emitted), swelling of the bulb is induced at temperatures above 20°C, provided that the 

photoperiod exceeds a threshold of 12–15 hours, depending on the cultivar, and that a “need 

for cold” after the elimination of dormancy has been previously satisfied. Because of all these 

conditions, bulb production in the tropics is more difficult for garlic than for onions. 

https://biendifferent.com/author/marievebeauchemin/
https://biendifferent.com/author/marievebeauchemin/
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Fortunately, there is considerable physiological variability among garlic cultivars. Those that 

can be grown in tropical conditions are not strongly dormant, their “need for cold” is not very 

pronounced, and their photoperiod threshold is barely 12 hours. The complete cycle varies 

from 4 months (in the tropics, or for heavily dormant cultivars planted in spring in a 

temperate climate) to 9 months (for less dormant cultivars planted in fall in a north-

Mediterranean climate). In optimal altitude and latitude conditions, certain cultivars regularly 

produce inflorescences. Only certain cultivars from Central Asia and the Caucasus produce 

well-developed flowers and seeds, provided that the bulbils present among the flower buds 

have been removed early. Other cultivars that normally produce inflorescences have flowers 

that remain sterile. Other cultivars do not produce inflorescences under normal conditions, but 

only at higher altitudes or latitudes (Messiaen, et al., 1993). 

I.5.Cultivation conditions 

          Garlic is grown in different types of soils, but preferably light soils, rich in organic 

matter, well drained, and which have a good capacity to retain nutrients and humidity. Heavy 

soils are not recommended since they tend to harden during dry periods and limit the 

expansion of the bulbs which take on an irregular shape (Omafra, 2002). White garlic and 

purple garlic  must be planted before December (for winter varieties), pink garlic and red 

garlic are preferably planted in spring (spring varieties) (Arvy and Gallouim, 2003). Sandy 

soils require more rigorous cultivation management to ensure soil fertility and humidity are 

maintained. The size of the bulbs is directly linked to the vegetative growth of the plant. The 

most favorable pH is around 6.5 (Arvy and Gallouin, 2003). 

I.6.Garlic variety 

          There are 2 main families of garlic: autumn garlic (ophioxorodon) and spring garlic 

(sativum). The first is planted from October to November, in the coastal zone and the other is 

planted between December and the beginning of January, in the interior zones. In both cases, 

the harvest takes place in April – May (ITCM, 2010). White garlic: autumn garlic of the 

Messidoreouthermidrome variety which flowers in early spring. Pink garlic: is a spring garlic, 

of the Fructidor or Printanor variety. The plant is quite small and forms light pink flowers. 

Purple garlic: this is an autumn garlic of the Germidour variety (ITCMI, 2022).  

I.6.1. Most cultivated varieties in Algeria  

           Local red, Rose of Kabylie, Rose of China, Red of Spain, Thermidrome, Messidrome, 

Fructidor, Red of Iran, Germidour, Mocta Bulgarian, Simple Californie (ITCMI, 2022). 
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I.6.2. Different types of marketed garlic 

          Commercial garlic products come in various forms: 

I.6.2.1. Fresh Garlic 

           Fresh garlic only contains alliin with a quantity of 4 to 12mg, however allicin is 

formed once garlic is crushed (Gambogou et al., 2019). 

I.6.2.2. Macerate 

           The oil macerate is made from mixtures of completely crushed garlic cloves 

encapsulated in vegetable oil. During the manufacturing process, alliin can be converted into 

allicin and allicin derivatives mainly ajoenes (Gambogou et al., 2019). 

I.6.2.3. Garlic Powder 

          Garlic cloves must be pulverized, crushed and dried to make them extract the powder 

which contains the same compounds as raw Garlic, the main compound of which is alliin. It is 

generally used as a condiment in foods (Costeplane, 2018). 

I.6.2.4. Garlic essential oil 

          A clove of garlic contains 0.2 to 0.5% essential oil. Garlic capsules are available 

containing vegetable oil with a small amount of essential oil, since the smell is very 

overpowering (Gambogou et al., 2019). 

I.7.Garlic compositions 

         Garlic contains more than 200 chemical compounds with multiple properties. It is 65% 

water, 28% carbohydrates, 2.3% organosulfur compounds, 2% proteins, 1.2% free amino-

acids, and 1.5% fiber. It also contains fat-soluble vitamins (vitamin A, vitamin K, and vitamin 

E), water-soluble vitamins (vitamin C, B-complex vitamins: B1, B2, B3, B6, and B8), and 

minerals (Ca, Fe, Mg, P, K, Na, and Zn). Organosulfur compounds give garlic its 

characteristic taste and odor as well as its pharmacological properties (Moutia, 2018). The 

energy value of garlic is 138.7kcal/100g (Saleh et al., 2015). Nutritional value of fresh garlic 

is illustrated in table 02.  
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Table 02. Nutritional value of fresh garlic (Sulerai et al., 2015) 

Nutrients Quantity per 100g/m.h 

Energy 134 calories 

Water 65% 

Proteins 6 - 7g 

Carbohydrates 24 - 27g 

Fibers 1g 

Lipids 0.1 mg 

Sodium 19mg 

Phosphorus 134 mg 

Calcium 38 mg 

Vit C 14 mg 

Vit E 0.01mg 

Vit B1 0.2 mg 

Iron 1.4 mg 

 

I.8.Therapeutic uses 

         Garlic is first used in cooking to enhance the taste of foods, but its many therapeutic 

properties make it a popular food supplement. Indeed, antimicrobial, antioxidant, anti-

inflammatory, anti-tumor and Cancer prevention have been recognized. In addition, it would 

have the power to inhibit coagulation, reduce hypercholesterolemia and blood lipid levels, or 

even facilitate digestion. Garlic also prevents the risk of thrombosis and atherosclerosis. 

Finally, it reduces hyperglycemia and blood pressure (Bruneton, 1999). 

I.9.Production of garlic 

I.9.1. Global production 

         According to the Food and Agriculture Organization of the United Nations (FAO), the 

production of garlic cultivation worldwide is estimated at just over 28 million tonnes, in the 

genus Allium, the consumption of Garlic is in second position after onion. Garlic production 

is very high in Asia. This continent comes in first place with 26 million tonnes of garlic 

produced in 2018. Followed by Europe, America, Africa and finally by Oceania. The leading 

producing country is China (81%), although Algeria occupies 11th place in terms of garlic 

production and productivity. 

 

 



General information on garlic  

 

 11 

Table 03. Garlic producing countries in the world (FAO,2018).  

No. Country Quantity in tonnes 

1 China, mainland 22273802 

2 India 1721000 

3 Bangladesh 461970 

4 Republic of Korea 331741 

5 Egypt 286213 

6 Spain 273476 

7 United States of America 260340 

8 uzbekistan 254857 

9 Rrussian federation 211981 

10 Myanmar 207094 

11 Algeria 202201 

12 Ukraine  

 

I.9.2. National production 

          National garlic production has seen a marked increase in planted areas in recent years. 

It is 12,945 ha for a production of 202,201 tonnes during the 2017/2018 campaign, a very 

significant value compared to the forecast previously made for this year (128,753 tonnes). 

Algeria achieved more than 27% of African garlic production for the same year (2018) (FAO, 

2018), the largest production areas of which are: Mila, Médéa, Skikda, Boumerdès, Batna and 

El Oued. It should be noted that the Wilaya of Mila tops the list in the production of garlic 

and participates with 27 to 30% of national production (ITCMI, 2018). The area reserved for 

garlic cultivation is 520 hectares with an average yield of 70 tonnes. Figure 3 shows the 

evolution of garlic production in Algeria between 1994 and 2014 (FAO, 2017). The yield 

increased from 35,470 to 100,256 (hg/ha) for the same area. The Garlic production in Algeria 

1994-2014 was presented in figure 07. 
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Figure 07. Garlic production in Algeria 1994-2014 (FAO, 2017) 

 

I.9.2. Regional production 

         Statistics provided by the ASD of Oued Souf (Table 01) indicate that the largest area 

reserved for garlic cultivation was recorded during the year 2019 (267,320 ha). The best 

yields are obtained in 2022 (410,000 qx/ha) and the lowest yields are recorded in 2014 

(27,270 qx/ha). 

Table 04. Area and production of garlic cultivation for the period 2014-2023 in El Oued 

region.  

Year Area (ha) Production (qx/ha) 

2014 303 27,270 

2015 344 34,400 

2016 434 43,400 

2017 498 50,670 

2018 1,683 168,300 

2019 1,686 267,320 

2020 1,106 277,380 

2021 1,281 320,603 

2022 1,500 410,000 

2023 1,460 306,000 
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CHAPTER II 

Pests of garlic 

II.1. Pests 

II.1.1. Stem and bulb nematode 

II.1.1.1. Biology         

The Stem and Bulb Nematode, Ditylenchus dipsaci, Kühn (Filipjev), belongs to majorpests of 

several vegetable crops. Considerable loses are repeatedly reported from the culturesof garlic, 

onion (Aftalion and Cohn, 1990),  Ditylenchus dipsaci is a sedentary nematode, which 

penetrates through the stomatal openings of plants (Palomares-Rius et al., 2019). Life cycle of 

D. dipsaci average in 19−23 days. Mature females deposit eggs during 20−50 days and about 

10 eggs/day. Under favorable conditions, the second stage juveniles hatch from the eggs and 

undergo two molts become the fourth juveniles and infective stage. These juveniles can 

penetrate and feed on young tissues of leaves, stems, bulbs, and other plant parts, but 

generally not roots. The fourthstage juveniles go through the fourth molt and differentiate into 

mature males and females and may complete several generations in the succulent cells of the 

cortex layer of leaf or bulb tissues of garlic and onions. The fourth-stage juveniles of 

Ditylenchus sp. are known to withstand desiccation conditions, their condition make they 

survive for several years in the dry state in infected plant tissues or free in soil. Stem and bulb 

nematodes can spread mainly by infected seeds and planting materials, contaminated 

equipment, and other means of transporting infested soil. Economic thresholds of D. dipsaci 

are very low, each 10 nematodes per 0.5 kg of soil may caused to significant crop losses 

(Subbotin et al., 2005). 

II.1.1.2. Symptoms 

 Seedling: swelling of the base of the seedlings, rolling and deformation of the leaves. 

Young roots and the bulb may rot. 

  Leaf: in garlic, yellowing begins at the tips of the basal leaves and progresses from 

the basal leaves toward the top of the plant.  

 Bulb: Garlic's tunics appear damp and discolored. The inside of affected bulbs have 

areas that appear watery and spongy. Small scattered brownish spots are sometimes 

observed on the cloves (figure 08). Affected bulbs split and are misshapen. At a later 

stage, the root plate turns brown, rots and separates from the bulb(Richard  and  

Boivin, 1994). Garlic cloves heavily infected with Ditylenchus dipsaci may not store 

well, and nematode reproduction and damage to bulbs will continue and may increase 

during storage  (Johnson and Fuller, 2021). 
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Figure 08. Symptoms of Stem and bulb nematode ( leaves and bulb) (Richard  and  

Boivin, 1994; Johnson and Fuller, 2021) 

II.1.1.3. Control 

 Alliaceous crop rotations every 4 to 5 years 

 Integration of a green manure of brown mustard (oriental) 

 Propagation by bulbils. Nematodes are generally absent. 

  Curative treatment of cloves with hot water before planting (Legault, 2023). 

II.1.2. Bulb Mites 

II.1.2.1. Biology  

         Bulb mites have a short life cycle and high reproductive potential. Their life cycle 

consists of an egg, larva, nymph and adult (figure 09)  . Bulb mites tend to occur in groups or 

colonies. There is also a non-feeding stage known as a “hypopi”, which can occur when there 

is overcrowding. This form can attach itself to other insects for dispersal. Bulb mites are 1/50 

to 1/25 inch long with eight legs. They are shiny white to translucent with two brown spots on 

their body, with short reddish-orange legs. These extremely small, slow-moving mites are 

usually found in clusters underneath bulb scales or at the base of the bulb (Pundt, 2019).Each 

female bulb mite lays up to 100 eggs during her lifespan. The life cycle takes approximately 

40 days to complete depending upon relative humidity, temperature and host plant. For 

example, at 77ºF, the life cycle takes approximately 12 days. They do not undergo a resting 

stage or diapauses (Pundt, 2019). 
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Figure 09. Adult Rhizoglyphus mite Magnification 10x(Madeiras, 2014). 

II.1.2.2. Symptoms 

           Symptoms of bulb mite infestations include stunting with low mite populations to 

failure of bulbs to produce new growth with heavy infestations. Leaves will be stunted, 

distorted and turn yellow. Flowers will not develop. Infested bulbs show reddish-brown 

discoloration (figure 10) and may rot after planting. Feeding sites provide entry points for 

Rhizoctonia, Pythium, and Fusarium. Populations may increase faster on bulbs infested with 

Fusarium and other fungi. Signs of damage may not be evident until large populations 

develop (Pundt, 2019). 

 

 

 

 

 

 

 

 

 

Figure 10. Mite damage on (garlic brown spots) (Madeiras, 2014). 

II.1.2.3. Management  

 Plant clean seed. Hot water treatment of seed garlic is effective, but can decrease 

germination. Put seed in water heated to 130°F 10-20 minutes, or 140°F for 10-15 

minutes.  Soak seed for 24 hours in 2% soap (not detergent) and 2% mineral oil prior 

to planting. 
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 Dust bulbs with sulfur. 

 Mild mite infestations are often mitigated by the process of drying bulbs before storage. 

 Rotate out of Alliums for at least four years.  

 Control wild Allium species in the vicinity mites can survive on the residues of a 

number of crops.  

 Plant only in fields where crop residue is thoroughly decomposed.   

 Avoid planting Alliums directly after Brassicas, corn, grain, or grass cover crops 

(Madeiras, 2014). 

II.1.3. Onion fly 

II.1.3.1. Biology 

        The Onion Fly looks a lot like the House Fly. Yellowish-grey in color, its thorax has five 

darker bands; the wings are yellowish; black legs and antennae. The pupae overwinter in the 

soil. The imagos fly at the end of April, the males preceding the females. Their flight is not 

sustained; to feed themselves, they gather flowers from various plants. At the end of April, 

beginning of May, the imagos appear, the males before the females, then mate and laying 

begins 10 to 20 days later, the eggs are laid in small groups of 10 to 15 at the base of the 

plants. After a week the young larvae(figure 10)  penetrate between the leaves or at the base 

of the bulb at the roots. Shortly afterwards, we notice the wilting and rotting of the plants due 

to the action of bacteria: Bacillus carotovorus. The larvae feed on decaying tissue. The growth 

of the larvae is rapid: 15 to 25 days. Pupation takes place in the soil and 2 to 3 weeks later we 

can observe the new imagos (figure 10) in July; This is followed by new eggs and summer 

damage. The larvae can be parasitized by nematodes Mermitids or devoured by the 

Staphylinid beetle Aphaereta minuta (Coutin,2004). 

 

 

 

 

 

 

 

 

 

 

Figure 11. Rotting plant with maggot(Acheampong and Richardson, 2016). 
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II.1.3.2. Symptoms 

         The maggots feed on seedlings, transplants and bulbs. Infested plants wilt and turn pale 

green to yellow (figure 12). First generation maggots in the spring cause the most damage. 

Young plants are more susceptible to attack and can be killed, established plants are damaged 

but not usually killed. Feeding damage causes misshapen bulbs and allows the entry other 

species of maggots and decay organisms (Acheampong and Richardson, 2016). 

 

 

 

 

 

 

 

 

 

Figure 12. Onion fly larvae and adults (Acheampong and Richardson, 2016). 

II.1.3.3. Management  

 Regularly practice strict hygiene and good farm sanitation.  

 Practice crop rotation with non-host crop (not from garlic family).  

 Infested plants should be carefully uprooted and burnt or buried deeply (60 cm).  

 Destroy crop debris after harvesting. n Remove and dispose of volunteer onions.  

 Grow resistant or tolerant varieties.  

 Coverseedlingsin nursery with finemesh or net to prevent onion flies from layingeggs 

on host crop (Okwae, 2021). 

II.1.4. Thrips 

II.1.4.1. Biology 

       The thrips possesses several biological characteristics that enable it to become a dominant 

thrip species in many of the areas it has invaded. Its short generation time and high 

reproductive potential, often with a predisposition to parthenogenesis, enhances the likelihood 

of establishment (Zhang et al., 2010); There are three or more generations per year. Adults 

and nymphs overwinter on plants, debris, legume forage crops, and weeds. Eggs laid into the 

leaves hatch in 5 - 10 days. Nymphs develop through four stages in 2 - 4 weeks ( figure 13). 

The first two stages feed on the plant and the later two non-feeding stages complete 
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development in the soil. Hot dry weather favours thrips outbreaks(Acheampong and 

Richardson, 2016). Its cryptic behavior and high level of vagility enable it to disperse to a 

wide variety of crops (Reitz, 2009); its polyphagous nature likely supplements its 

predisposition to evolve resistance to many classes of insecticides through metabolic 

detoxification pathways (Demirozer et al., 2012); its widespread resistance to most major 

insecticides, in turn, makes it difficult to control (Gao et al., 2012); its highly efficient 

exploitation of food sources provides it with a competitive advantage over indigenous species 

and enables it to become successfully established in new regions (Demirozer et al., 2012). 

However, its propensity to transmit viruses often results in serious losses in a wide range of 

crops (Ogada & Poehling, 2015).  

 

 

 

 

 

 

 

 

 

 

Figure 13. Life cycle  of thrips (Marchiori, 2024). 

II.1.4.2. Symptoms 

         The larvae and adults bite the leaves and suck the cellular contents thus destroying the 

chlorophyll. The leaves then take on a silvery appearance or light gray. These symptoms are 

associated with the presence of black spots which are the droppings of thrips. If the attack is 

strong, the tips of the outer leaves turns yellow and dries up, the plant becomes deformed and 

becomes sensitive to lodging. The plant grows poorly and produces small bulbs and high 

populations can lead to damage in storage (figure 14)  (Kimba et al., 2015).  
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Figure 14. Thrips damage to stored garlic (Acheampong and Richardson, 2016). 

II.1.4.2. Management  

Control Cultural control 

 Remove cull piles, plant debris and volunteer plants from the field.  

 Delay controlling weedy areas until they begin to dry out.  

 Controlling weedy areas after plant emergence may increase thrips problems. 

  Sprinkler irrigation can help suppress thrips. 

 Avoid planting near crops that harbor thrips such as alfalfa, wheat or clover 

(Acheampong and Richardson, 2016). 

II.1.5. Leek moth 

II.1.5.1. Biology 

         The leek moth, Acrolepiopsis assectella, also commonly called “leek worm”, are a pest 

of Allium vegetables, including leeks, garlic (Hutchins, 2022). The adult butterfly measures 

16 to 18 mm in wingspan. It is essentially characterized by the presence of 2 white spots on 

the wings, which come together when resting, the rest of the body being brownish in color. 

The larva (10 to 12 mm) is light green in color, with 8 black spots on each segment. The 

cocoon is spindle-shaped, with a wide mesh, and is most often observed on the leaves of the 

plant.This lepidopteran can develop at the expense of all the alliaceae grown in our 

regions.Overwintering takes place as an adult, more rarely as a nymph, within plant debris or 

under the bark of trees and shrubs (figure 14)  . Males and females resume their activity as 

soon as the night temperature exceeds 12°C. Laying can begin 2 to 3 days after mating and 

last 2 weeks on average, with around a hundred eggs per female. The eggs are laid under the 

leaves andhatching occurs 4 to 12 days later, depending on temperature conditions and the 

current generation. The caterpillars begin by digging galleries, then leave the leaves 2 to 5 

days later (stageplayer) to sink into the bole where they will be protected until pupation. 
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Larval life lasts approximately 2 weeks at 25°C and goes through 5 stages. At the same 

temperature conditions, lifenymph lasts 10 days, giving a total lifespan from egg to adult 

stage of 1 to 2 months depending on temperature (Legrand, 2023). 

 

 

 

 

 

 

 

 

 

 

Figure 15. Life cycle of the leek moth (Anonym 01, 2024). 

II.1.5.2. Symptoms 

          Leek moth larvae can cause significant damage by tunneling and feeding on leaf tissue 

and sometimes even bulbs.The larvae attack the surface of the leaves and inside them. They 

mine the rolled leaves, towards the center of the plant (Figures 16), creating numerous small 

holes on the inner leaves. On the adult plant, the larval galleries take the form of longitudinal 

grooves in the central leaves. Affected plants may appear deformed and are more vulnerable 

to different pathogens. Damage is generally more significant at the edges of fields (Anonym 

01, 2024) 

 

 

 

 

 

 

 

 

 

 

Figure 16. Damage to a garlic plant (Anonym 01, 2024). 
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II.1.5.3. Management 

         Several cultural controls have been recommended for control of leek moth.  

 Covering allium crops with row cover is the best way to control leek moths. Since the 

moths fly only at night, growers can weed and remove garlic scapes during the day 

and then replace covers (Fuller,2018).  

 Crop rotation 

 Delayed planting 

 Emoval of old and infested leaves 

 Destroying pupae or larvae 

 Early harvesting (to avoid damage by last generation larvae and population build-up) 

 Positioning susceptible crops away from infested areas 

 Destruction of plant debris following harvest (Allen et al,2022). 
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CHAPTER III 

Diseases of garlic 

III.1. Fungal Diseases  

III.1.1. White Rot  

III.1.1.1. Etiology 

         Garlic and onion white rot are caused by the fungus, Stromatina cepivorum Berk. White 

rot is the most important and destructive of the fungal diseases of onion and garlic. While all 

Allium-family plants can be infected with white rot, onion and garlic are the most 

susceptible(Johnson and Fuller, 2020). 

III.1.1.2. Life cycle 

         The sclerotia present in the soil originate from the roots of diseased plants, crop 

residues, runoff water, contaminated soil carried by the wind, equipment, transplants and 

seeds (garlic bulbs and onions). The sclerotia are preserved in the soil for between 10 and 15 

years. Only one to five sclerotia/kg of soil are enough to cause significant damage. Primary 

infections begin as soon as the germination of sclerotia is triggered by organic sulfur 

compounds exuded by Allium roots. Root infections occur at temperatures varying between 

10 and 24°C (optimum 18°C). Once inside the roots, optimal temperatures for disease 

development are between 10 and 20°C. Moist, but not waterlogged, and cool soil favors 

infections. In Quebec, the disease can appear as early as June when the climate is favorable. 

However, the first symptoms are usually visible in August. Secondary infections occur 

through the mycelium from one plant to another in the row when planting density is high 

(Richard  and  Boivin, 1994). Garlic and onion white rot development is favored by cool and 

moist soil conditions. The soil temperature optimum for infection 60° to 65°F and infection 

can occur from 50° to 75°F. At soil temperatures above 78°F, the disease is inhibited. Soil 

moisture conditions that are favorable for garlic and onion growth are also favorable for white 

rot development (Johnson and Fuller, 2020). 

III.1.1.3. Symptoms  

         The culture often withers in outbreaks. Very early attacks are possible but the symptoms 

are not very visible.Young attacked plants die before emergence or shortly after. On older 

plants: 

 Older leaves turn yellow and wither.  

 The base of the bulb is covered with white mycelium(Figures 17), on which small 

Black sclerotia can be seen in large numbers.  

 A felting thick white is visible at the base of the bulbs.Ultimately, this disease causes: 
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 Destruction of the roots (“plates”) of the base of theleaf sheaths and bulb rot. The 

fungus causesa watery rot of the bulb which results in its complete destruction (Anne-

Laure  et al., 2003). 

 

 

 

 

 

 

 

 

 

Figure 17. Symptoms of white rot (Anne-Laure  et al., 2019). 

III.1.1.4.Management 

         To reduce the bank of sclerotia in the soil and the disease, the use of certified seeds and 

a long crop rotation (4 to 5 years) with non-host plants must be prioritized. Prophylactic 

measures are required such as cleaning machinery and tools, removing infested crop debris 

left in the field and using clean irrigation water (Richard  and  Boivin, 1994). 

         Once white rot is present in a field, little can be done other than to cease planting Allium 

crops in the field. The Allium crops from an infested field should not be used as seed. Infected 

plants should not be tilled under or composted, but rather disposed of off-farm. All equipment 

and tools that have been used in an infested field should be sanitized with an approved 

quaternary ammonia product (Johnson and Fuller, 2020). 

III.1.2. Fusarium wilt of garlic 

III.1.2.1. Etiology 

         Fusarium wilt of garlic is a soil-borne disease. It is associated with a complex of fungi 

of the Fusarium genus, including Fusarium oxysporum, Fusarium culmorum and Fusarium 

proliferatum.It is important to emphasize that there is a great diversity of fungi of the 

Fusarium type, with very diverse and complex characteristics (host plants, modes of 

contamination, development, etc.) (Fuscien, 2016). 

III.1.2.2. Disease Cycle 

         Fusarium is a soil borne fungus and can persist for long periods in the soil. Transmission 

may occur via infested soil on tools or equipment, infected debris, infected seed, or run-off 

water. The pathogen enters the plant through stem plate or wounded tissue. The disease 
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develops from the base of the bulb and progresses towards the tips of the cloves(figure 18). 

Infection may occur at any time in the field, or in storage. The disease is favored by higher 

temperatures, 68º – 86º F (20-30 C), and high humidity. Late season rains may favor the 

pathogen (Jepson, 2008). 

 

 

 

 

 

Figure 18. Disease cycle of garlic dry rot caused by Fusarium proliferatum(Gálvez and 

Palmero, 2022) 

III.1.2.3. Symptoms 

         Plants may or may not show symptoms in the field or at harvest, but bulbs may 

subsequently rot in storage(Jepson,2008). 

The appearance of the disease caused by Fusarium spp. on postharvest garlic bulbs 

differs depending upon time and environmental conditions. At the initial phase, brown lesions 

with a dehydrated appearance may emerge in different zones of the garlic cloves (Figure 19). 

These lesions are superficial or penetrate several millimeters and can progress (Figure 19) to 

cover the entire clove during the storage period. Sometimes, infected garlic cloves appear 

with softened water-soaked lesions that progress to tan-colored lesions and are covered with 

white/pink mycelia. Finally, infected cloves dry out and crinkle (Tonti et al., 2012; Leyronas 

et al., 2018). 

 

 

https://www.mdpi.com/2311-7524/8/7/628#fig_body_display_horticulturae-08-00628-f002
https://www.mdpi.com/2311-7524/8/7/628#fig_body_display_horticulturae-08-00628-f002
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Figure 19. Different symptoms of rot in garlic cloves caused by Fusarium spp. 

III.1.2.3. Management 

         There are no established methods to eradicate Fusarium pathogens from garlic seed 

cloves. Managing seed clove infection is critical for mitigating Fusarium basal rot losses in 

both fresh market and processing garlic production since seedborne infections can be a 

significant driver of pathogen spread and primary infection into other fields. Even 

asymptomatic seed can be infected.Use garlic seed that was tested for Fusarium basal rot 

pathogens. Avoid planting seed fields or production fields with seed lots that are heavily 

rotten, as Fusarium pathogens are likely present(Swett,2024). 

III.1.3.Downy Mildew  

III.1.3.1. Etiology 

        Downy mildew, caused by the fungus Peronospora destructor, is a destructive disease of 

onions, garlic and other alliums (leeks, shallots, etc.). This disease reduces yield and bulb 

quality in humid, temperate regions.The severity of the disease varies widely with locality and  

Season and depends upon how often and how long alliums foliage is wetted by dew fogs 

irrigation or rain (Delhaut and Stevenson, 2009). 

III.1.3.2. Disease Cycle 

        Downy mildew overwinters as mycelium on bulbs leftb in the field after harvest and in 

cull piles.Thick-walled resting spores,oospores, can withstand adverse condition in the soil for 

4-5 years and can germinate to infect seedling garlics. Once established, the pathogen can 

complete its life cycle in as few as 11-15 days under ideal( cool and wet)environmental 

conditions.Multiple cycle can occur throught the growing season often resulting in severe 

epidimics (Delhaut and Stevenson, 2009). 
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III.1.3.2. Symptoms 

         Downy mildew of garlic is caused by the fungus Peronospora destructor.  Symptoms 

appear as elongated patches up to 3mm longthat are somewhat paler than the rest of the 

foliage or have turned alight tan to brown in colour(figure 20). A furry growth, greyish violet 

in colour,may be visible on the surface of infected leaves during moist periods,especially 

early morning. Downy mildew lesions may be violet topurple and can be confused with initial 

lesions of purple blotch.  Infected leaves gradually turn pale green to yellow and diseasedparts 

such as leaf tips fold over and collapse (Napier,2012). 

 

 
 

 

 

 

 

Figure 20.Downy mildew symptoms(Napier,2012) 

III.1.3.3. Management  

To reduce the incidence and severity of downy mildew: 

 Minimize canopy leaf wetness: 

 Avoid sprinkler irrigation, especially when the canopy begins to fill. 

 If avoiding sprinkler irrigation is not feasible, adjust the irrigation schedule to 

maximize leaf drying and prevent extended leaf wetness between irrigation events. 

 Plant in fields where there is good air movement. 

 Select fields that are well drained. 

 Align rows with the prevailing winds. 

 Use a 3-year rotation away from Allium crops in fields where the disease has 

occurred. 

 Use disease-free bulbs, sets, and seed. 

https://www.mdpi.com/2311-7524/8/7/628#fig_body_display_horticulturae-08-00628-f002
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 Remove and destroy material of any Allium plants, including residue from the 

previous crop, volunteer plants, and culls from storage(Swett et al., 2019) 

 Any cultural practices that facilitate air movement and drying of leaves will reduce 

disease severity(Napier,2012). 

III.1.4.Garlic Rust (Puccinia alli) 

III.1.4.1. Etiology 

         Garlic Rust is a fungal disease caused by the fungus Puccinia allii, which causes limited 

damage to crops. It can affect the allium family of plants the worst affected being leeks, 

onions and chives but onions are also sometimes affected (Marks,2010). 

III.1.4.2. Disease Cycle 

          Rust is an obligate parasite; that is, it can only survive on living plant tissue. It‟s also 

autoecious, which means it completes its entire lifecycle on a single host. So while it feeds on 

its host, it does not kill it (the infected crop). It merely reduces plant vigor.Rust completes 

several cycles of spore production in one growing season, and can either overwinter on 

volunteer crops or produce dormant spores that survive the winter and wait for new hosts to 

infect (Anonym 02., 2024). When temperatures begin to rise in mid spring to early summer 

rust spores are released from infected living plants which land on other plants and infect them. 

The ideal temperature range for spore release and germination is 10°C to 20°C / 50°F to 68°C 

although it will still occur outside of these ranges. Spores are transferred by wind and rain 

drops.In early summer to late autumn,when the spores land on a suitable plant they germinate. 

Rust fungus then infects the new plant and begins to feed on it. The time between the spores 

infecting a plant and the visible signs of the infection appearing can be as short as a week but 

as long as a month. It all depends on the temperature and humidity levels. The infection easily 

spreads form one part of the plant to another (and to nearby plants) over the summer and 

autumn.In winter, as the temperature falls, the infection rate slows down, the fungus 

effectively overwinters on infected living plants, leeks especially because they are quite 

capable of living through winter and well into the next year (Marks,2010). 

III.1.4.3.Symptoms 

         Symptoms Puccinia alli infects Garlic at bulb formation stage (Koike et al., 2001). 

Garlic rust is readily identified by the earliest symptom of small, circular to elongate white 

flecks that occur on both sides of leaves, as the disease progresses, these small spots expand, 

and the leaf tissue covering the lesions ruptures and masses of orange(Figure 20), powdery 

spores (uredospores) become visible as pustules (Worku, 2017). The pustules become full of 

https://ucanr.edu/About/DirectorySearch/index.cfm?facultyid=35043
http://www.davemarks.co.uk/
http://www.davemarks.co.uk/
https://www.mdpi.com/2311-7524/8/7/628#fig_body_display_horticulturae-08-00628-f002
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uredospores that spread the disease to plants by rain splash and wind currents. Severely 

infected leaves are almost entirely covered with pustules, resulting in extensive yellowing, 

wilting and premature drying of leaves. Teliospores, a second type of spores formed by Garlic 

rust fungus, later develop on the same leaves, resulting in black pustules (Koike et al., 2001). 

The earliest severe rust on Garlic and other Alliums can cause extensive loss of foliage and 

subsequent reduction in bulb size and quality. On infected Onion and chives, symptoms 

consist of small (less than 3.2 mm in diameter), white to tan spots. The orange pustules often 

form concentric groups on the spot periphery. Disease severity on Onion and chives is 

significantly less severe than on Garlic. Generally, this Garlic rust can cover entire leaves, 

causing them to die (Tahir et al., 2006). 

 

 

 

 

 

 

 

 

 

Figure 21. Garlic rust symptoms(Anonym 02, 2024). 

III.1.4.4. Management 

 Plant seeds in well drained soils.  

 Use of  resistant/tolerant garlic varieties with supplementation of appropriate and 

compatible fungicides  (Malik et al., 2017). 

 Avoid excess nitrogen fertilizers 

 Decreasing plant population  

 Crop rotation,  

 Removal and burning of crop debris and eradication of weed hosts help in reducing 

the inoculum potential for subsequent plantings of susceptible crops (Agrios, 2005). 
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III.2. Bacterial disease  

III.2.1. Café au lait disease 

III.2.1.1.Etiology 

         The causal agent of this disease was initially assigned to biovar I of Pseudomonas 

fluorescens (Calzolari and Bazzi 1985) and more recently Gardan et al. (2002) showed that it 

belongs to a new species, P. salomonii. This bacteria attacks the foliage mainly in humid 

weather up to the base of the bulb. This disease is favored by mild and humid springs, storms 

and strong day/night temperature variations. Rainy climatic conditions and waterlogged soils 

are also favorable to its development(Carretier, 2018). 

III.2.1.2.Symptoms 

 

        Diseased plants develop lesions at the base of leaf blades followed by yellowing and 

wilting of the leaf (figure 22), These characteristic symptoms most frequently appear on 

internal leaves(Samson, 1982). In addition to aerial leaf symptoms, papery leaves of bulbs 

become torn and dark brown(figure 22). Brown soft rot of the pseudostem and total decay of 

plants are rare (Jacques et al., 2000). 

 

 

 

 

 

 

 

 

 

 

                                Figure 22. Café au lait disease (Carretier, 2016).  

III.2.1.3. Management 

 

 Favor long rotations, 

 Use healthy semen free of symptoms, 

  Avoid early planting, 

 Carry out subsoiling before cultivation, 

 Favor plots that are drained and dry well, 

 Avoid planting in too humid soil, 

  Rationalize fertilization and irrigation (Carretier, 2018). 

 

 



Diseases of garlic 

 

 30 

III.3. Viral disease  

        More than eight viruses were detected in garlic, including Potyviruses, Carlaviruses and 

Allexiviruses, which are often found in viral complex that causes diseases known as garlic 

mosaic (Van Dijk, 1993; Dovas and Volvas, 2003). Among them, the economically most 

significant ones is Onion yellow dwarf virus (OYDV). 

III.3.1. Onion yellow dwarf virus (Onion Yellow Dwarf) of garlic  

 

III.3.1.1. Etiology 

 

        Reduced seed production in onion and galric is associated with Onion yellow dwarf 

Virus (OYDV), a filamentous Potyvirus ( Kumare et al., 2006) Onion yellow dwarf 

virus (OYDV) is a plant virus in the genus Potyvirus that has been identified worldwide and 

mainly infects species of Allium such as onion, garlic, and leek ( Abraham et al., 2019) 

III.3.1.2. Symptoms 

       On garlic, the virus causes the appearance of a dashed mosaic on the leaves (figure 23),  

as soon as the bulbs begin to grow, which gets worse with the growth of the plant. Symptoms 

are more or less severe depending on the variety, incubation conditions, physiological state of 

the plant and virus strain. In general, the diseased plant has weaker growth. In extreme cases, 

leaf deformations can be observed: flattened and twisted foliage.  

 

 

 

    

 

 

 

 

 

 

Figure 23.Onion yellow dwarf virus symptoms in garlic leaves (yellowing mosaic) 

(Araújo et al., 2023) 

 

        

 

 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Kumar%20S%5BAuthor%5D
https://en.wikipedia.org/wiki/Plant_virus
https://en.wikipedia.org/wiki/Potyvirus
https://en.wikipedia.org/wiki/Allium
https://en.wikipedia.org/wiki/Onion
https://en.wikipedia.org/wiki/Garlic
https://en.wikipedia.org/wiki/Leek
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III.3.1.3.Management 

        There is no method of curative control against viruses, once the plants are infected. 

Control mainly involves the use of seeds certified. The regulation of certified plants 

guarantees seeds free from viral diseases of the order of 99% at least. However, this concerns 

viruses primary, and not secondary viruses which can occur during cultivation (Carretier, 

2018). 
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Chapiter I  

 Materiel and Methods 

I.1. Geographical location of the study region 

         The wilaya of El Oued (figure 24) is located in the southeast of Algeria, to an area of 

44586.8 Km
2
 by 10.87 ٪ of the original surface area at a distance of 650 km from the capital, 

northeast of the northern Sahara and 350 km west of Gabes (Tunisia) (NIDA, 2014). 

According to Voisin (2004), it is limited by the following neighboring Wilayas (Figure 04): 

• To the North-East via Tébessa 

• To the North by Khenchla and Biskra 

• To the North-West by Biskra 

• To the west by Djelfa 

• To the southwest and south by Ouargla 

• To the East by the Tunisian Republic 

 

 

 

 

 

 

 

 

         Figure 24. Geographical location of the study region (Medarag et al., 2009). 

I.2.Climatic factors 

          The region's climate is Saharan, characterized by a hot and dry summer where the 

temperature can reach 35°C and a mild winter. The main climatic constraints remain the 

regular frequency of winds and their violence known as Sirocco as well as sandstorms during 

spring (Arami, 2008). 

 

 

I I.2.1.Temperature 
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          The table below shows the average annual, maximum and minimum temperature 

temperatures of the El-Oued region during the period (2012-2023)  

Table 05. Average temperatures in the El-Oued region during the period (2012-2023) 

(ASD of El Oued, 2024) 

    Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Tm(°C) 22,9 22,7 23,3 22,5 23,3 22,5 23,0 23,0 23,1 23,7 23,5 23,3 

TM(°C) 29.9 29,6 30,3 29,4 30,1 28,8 29,5 29,5 29,4 29,8 30,1 29,7 

Tm(°C) 15,6 15,8 16,5 15,6 16,4 15,9 16,5 16,2 16,2 17,1 16,9 16,7 

    

T Average annual temperature 

TM Average annual maximum temperature 

Tm Average annual minimum temperature          

        El Oued region is characterized by an average annual temperature which oscillates 

between 22,5 – 23,7°C. the Average annual maximum temperature (30,1C°) is registered 

during the years 2016 and 2022. The Average annual minimum temperature (15,6C°) is 

registered during the years 2012 and 2015.  

I.2.2.Precipitation 

         The annual distribution of average annual rainfall during the period (2012-2023) is 

shown in table 06. 

Table 06. Average precipitation in the El-Oued region during during the period (2012-

2022)(ASD of El Oued, 2024) 

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

P(mm) 23,62 32,27 26,67 50,04 - - - - 28,95 27,43 20,08 29,71 

          

        Precipitation is between 20.08 and 50.04mm.  2015 is the rainiest year with an average 

of 50.04mm mm. While the driest year is 2022 with an average value of 20.08 mm. 

I.2.4.Wind 

          The average annual wind speeds during the period (2012-2023) are recorded in table 07 

Table 07. Average wind annual speed in the El-Oued region during the period (2012-

2023 (ASD of El Oued, 2024) 

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

W(m/s) 0 8.2 0 3.6 9.2 11.06 12.4 12.2 11.4 12.2 11.5 11.4 

 



Material and methods 

 

 34 

         Table 06 shows that winds are frequent throughout the period (2012-2023). The highest 

speeds are recorded during 2018 with an average of 12.2m/s.          

I.3. Objectif  

        Garlic is susceptible to many pests and diseases which contribute to hight losses in 

yields. Given the scarcity of documentation devoted to phytopathology in the region, we are 

interested in this work in the inventory of the main pests and diseases affecting garlic crops. 

The study is an attempt to document the actual field pests and diseases situation of garlics 

with the aim that results obtained can be depended on to develop appropriate control 

measures. The objectives of the study were to determine the major pests and diseases of 

garlics and document farmers‟ knowledge of these diseases and their control measures in six 

municipalities: El Oued, Guemar, Trifaoui, Hassani Abdelkerim, Magrane,Tagzout of El 

Oued region. The survey was carried out during the period from february to may 2024. 

I.4.Materiel 

        The information was collected through a questionnaire 

I.5.Method 

I.5.1. Study period 

         This survey was carried out during the period from february to may 2024covering the 

following municipalities: El Oued, Guemar, Trifaoui, Hassani Abdelkerim, Magrane,Tagzout  

I.5.2. Type of study 

          This is a descriptive, cross-sectional study. 

I.5.3. Study population 

          The study population is made up of garlic farmers from the municipalities concerned by 

this study. 

I.5.4. Data collection methods 

          The survey was carried out through direct meetings with farmers. We fill out the 

questionnaire ourselves. 

I.5.5. Organization of the questionnaire 

          The questionnaires are prepared in an easy way in order to collect as much information 

as possible on pests and diseases that affect garlic cultivation in our region; The questionnaire 

included several questions divided into 5 sections: 

 Information on the study population. 

  Identify  the characteristics of culture of garlic. 

  Determine technical field works 

 Identifying garlic pests, their effects and factors that contribute to its emergence 

 Identifying garlic diseases, their symptoms and factors that contribute to its spread 
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 Evaluate farmer knowledge of the risks associated with use of pesticides 

I.6. Statistical analyzes 

         All data collected was entered into a Microsoft Excel file. Data processing was restricted 

to descriptive statistical analysis. 
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Chapitre II : Reults and discussion 

II.1. Results 

        Our survey, carried out in a way to cover a few subdivisions, allowed us to have a lot of 

information on fungal diseases in farms in the wilaya of Oued Souf and the use of fongicides. 

We were able to recover 36 copies from the farmers, or 100%. The responses obtained for 

each of the targeted parameters are reported and/or presented in the form of graphs or tables. 

II.1.1. Population characteristics 

II.1.1.1. Gender  

       The distribution of participating individuals in this study according to their age is 

illustrated in Figure 25. 

        

Figure 25. Distribution of the study population by gender 

          Among the 33 respondents, there were 82% men and 18% women. 

II.1.1.2. Age 

          The distribution of farmers in this study by age is illustrated in Figure 24. 

18%
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Figure 26. Distribution of farmers according to their age 

        48% of farmers in this study were <40 years old. Nearly 42 % of people were <60 years 

old. Whereas, 10% of participating individuals were <20 years old. 

II.1.1.3. Educational level  

         The educational level of farmers is illustrated in Figure 27. 

 

Figure 27. Distribution of farmers according to their educational level 

           39% of the farmers surveyed had a University level followed by people with average 

level level and a secondary level with respective rates of 21 % and 12 %.  
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II.1.1.4. Municipality 

         Figure 28 represents the distribution of questionnaires according to municipality. 

 

Figure 28. Distribution of questionnaires according to municipality 

        The study population was distributed among the municipalities as follows: 6 in Hassi 

Khalifa, 4 in Magrane, 3 in Triffaoui, 4 in Gemar, 3 in El Oued, 4 in El Rabah, 3 in Debila 

and 6 in El Reguiba. By giving respective percentages of: 18%, 12%,9%, 12%, 9%, 12%, 9% 

and 19%. 

II.1.2.Characteristics of culture 

II.1.2.1. Total area 

           The total areas of the interviewed farmers are shown in Figure 29. 

 

Figure 29. Total land surface of the farmers       

        According to Figure 11, the majority of individuals questioned (85%) having a surface 

area between 1-9He while 15% of them have less than 5He between10-20He. 
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II.1.2.2. Cultivated area of garlic 

         Figure 30 represents the cultivated area of the farmers interviewed 

 

Figure 30. Cultivated Area surface of garlic 

        79% of farmers surveyed have cultivated an area between 1-2 He of garlic while 21% of 

them have cultivated more than 2 He of garlic. 

II.1.2.3. Purposes of growing garlic 

         Figure 31, represents the distribution of purpose of growing garlic among the 

interviewed farmers 

 

Figure 31. Purposes of growing garlic 

        39% of the farmers confirmed that they grow garlic because it the cultivation of garlic is 

profitable. Whereas, 32% of them suggest they grow garlic because it is profitable and the soil 

is favorable for their cultivation. 23%  reported that the cultivation of garlic is suitable with 

the agricultural rotation of potatoe; while 6% of them confirmed that the cultivation of garlic 
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is profitable + suitable with the agricultural rotation of potatoe+ soil is favorable for their 

cultivation. 

II.1.2.4. Irrigation source 

      Figure 32 illustrate the irrigation source used by farmers in this study 

 

Figure 32. Irrigation source 

       All farmers interviewed use groundwater for irrigation 

II.1.2.5. Irrigation method 

          Irrigation method used by farmers is represented in the following figure: 

 

Figure 33. Irrigation method 
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      The results show that more than half (64%) of farmers practice axial spraying while 36% 

of them practice distillation. 

II.1.2.6. Agricultural cycle 

           Farmers' responses regarding the agricultural cycle are demonstrated in Figure 34. 

 

Figure 34. Follow of agricultural cycle  

     87% of farmers survived, practicing the agricultural cycle where 33% of them do not 

practice an agricultural cycle. 

II.1.3. Technical field works 

II.1.3.1. Tilling of the soil 

The responses obtained regarding the tilling of the soil are shown in figure 35. 

 

Figure 35. Tilling of the soil  

           The results show that 97% of farmers declare that they plow their soil. On the other 

hand, 3% of them declare that they do not plow their land. 
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II.1.3.2. Type of tillage 

                  The answers regarding the time of tillage are shown in figure 36. 

 

Figure 36. Type of tillage  

          The results show that more than 75% of farmers practice superficial tilling but 25% of 

them practice deep tilling. 

II.1.3.3. Time of tillage 

           Figure 37 shows the type of tillage practiced by farmers participating in this study 

 

Figure 37. Time of tillage  

          The results show that, farmers plow at the following times; before Planting, Winter, 

Autumn and Spring at the respective rates of 58%, 18%, 18%  and 9%.  
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II.1.3.4. Fertilization 

         Farmers' responses regarding the fertilization of their area are shown in the figure 

below: 

 

Figure 38. Fertilization  

            Most of farmers (91%), are fertilizing their land.But, only 9% of them do not fertilise 

their land. 

II.1.3.5. Fertilization type 

            Fertilization type  is illustrated in the following figure. 

 

Figure 39. Fertilization type  
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        According to the results obtained, 52% of farmers use in the fertilization process organic 

fertilizers. While 48% of them use organic and chemical fertilizers in addition to chemical 

fertilizers.      

II.1.3.6. Fertilization time 

          Figure 40 shows the time of fertilization according to the farmers. 

 

 

Figure 40. Fertilization time 

        79% of farmers fertilize their lands before planting. While, 21% of them fertilize their 

lands after planting. 

II.1.3.7. Type of sowing 

         Type of sowing used in our study is illustrated in the following figure. 

 

Figure 41. Sowing type used 

                The most of farmers (82%) sowing their lands  manually. 
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II.1.3.8. Harvest type 

         Figure 42 shows the harvest type used by farmers in this study 

 

Figure 42. Harvest type used 

        More than half of farmers interviewed (58%) practice manual harvest. Wheras 42% of 

them use the mechanical harvest. 

II.1.3.9.Use of herbicides 

        Figure 43 shows the herbicide use according to the farmers' responses 

 

Figure 43. Herbicides use  

        The results show that all (100%) of farmers use herbicide. 
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II.1.4. Pests of garlic 

II.1.4.1. Main Pests affecting garlic cultivation 

           Pests affecting garlic cultivation in our study are represented in the following figure: 

 

Figure 44. Pests affecting garlic cultivation. 

         According to figure 44 the most frequently observed pests by farmers in our study are: 

nematodes, onion fly, red spider, thrips and leek moth with respective percentages of the order 

of 40%, 27%, 18% , 9% and 6%. 

II.1.4.2. Favorable conditions 

        Figure 45 shows the most important factors that contribute to the emergence of  pests.  

 

Figure 45. Favorable conditions for the emergence of  pests of garlic 
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       The results show that, 46% of farmers report that high temperature is the most cause of 

the emergence of  pests in garlic crops followed by high humidity, wind and strong lihting 

with respective percentages of the order of 39%, 9% and 6%. 

II.1.4.3. Type of insecticide used 

       Table 08 summarizes insecticide used by farmers, their commercial name and their dose 

per hectare 

Table 08.Insecticide used by farmers. 

Active substance Trade Name The ratio Quantity per 

hectare 

stage 

Thiamethoxame + 

de Lambda-

cyhalothrine 

ANGEO 33% h /50ml- 400ml 

500ml/600ml 

Suitable at all 

times of 

cultivation 

Lambda-

cyhalothrine 

pyrimicarbe 

+acetamipride 

LAZAR, 

RUSTILAN 

27% 500ml/600ml/he Suitable at all 

times of 

cultivation 

Amidachlorprid 

+Lambda-

Cyhalothrine  

MATADOR, 

COMMANDO, 

KARTEKA 

20% 0,5 l/he/0.75 

l/he 

Not 

recommended 

during 

flowering 

period 

Thiamethoxam + 

Abamectin  

ABAMECTIN, 

VERLAN, 

VERTIMEC 

Actara, EL-

TORO 

13% 0,5 l/he/0.75 

l/he 

Suitable at all 

times of 

cultivation 

Midacloprid +  

Deltaméthrine 

 

MIDACLOPRID 

+ DECIS    

7% 1 l /he  Suitable at all 

times of 

cultivation 

 

        According to the table, Thiamethoxame + de Lambda-cyhalothrine is the insecticide 

most used by the farmers surveyed with a percentage of 33% followed by Lambda-

cyhalothrine pyrimicarbe +acetamipride with a percentage of 27% and to a lesser extent other 

insecticide such as Amidachlorprid + Thiamethoxam + Abamectin, Midacloprid +  

Deltaméthrine , with percentages of 20%,13% and 7%. 
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II.1.5. Main diseases of garlic 

         The main diseases that affected garlic crops according to the farmer are illastrated in the 

figure 46. 

 

Figure 46. Main diseases that affected garlic crops  

         The results show that the main diseases of garlic  most frequently observed in our study 

are: Basal Rot, Downy Mildew, Viral diseases and White rot with respective percentages of 

the order of 43%, 39% ,12% and 6%. 

II.1.5.2. Symptoms   

         The distribution of disease symptoms according to the farmers interviewed is illustrated 

in the figure below. 

 

Figure 47. Distribution of farmers' responses according to the nature of the symptoms  
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         The most common symptoms are : root rot, yellowing of leaves, brown or black spot on 

bulbs and  white white down sporulation with respective percentages of 40%, 33%, 21% and 

6%. 

II.1.5.3. Favorable conditions 

Figure 48 shows the most important factors that contribute to spread of disease of gralic 

  

Figure 48. Favorable conditions for spread of disease of garlic. 

        According to figure 48 , 46% of farmers report that presence of harmful weeds is the 

most cause of the spread of disease in garlic crops followed by wind, low temperature, high 

temperature, high humidity and seed quality with respective percentages of the order of 28%, 

21%, 18%, 15%, 12% and 6%. 

II.1.5.4. Types of pesticides used 

Table 09 summarizes pesticide used by farmers, their commercial name and their dose per 

hectare. 
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Table 09. Pesticides used by farmers.  

Active substance Trade 

Name 

The ratio Quantity per 

hectare 

Efficiency 

Difenoconazole.  SCOR® 40% 200ml/he +++ 

Azoxystrobin ‎ and ‎ 

Difenoconazole 

AMISTAR 

TOP® 

30% 200ml/he +++ 

Boscalid + 

Pyraclostrobine  

BELLIS® 20% 200ml/He +++ 

Thiophanate –Methyl  PELTHIO 

® 

10% 1kg/he ++ 

       

        According to table 09, Difenoconazole, Azoxystrobin ‎ and ‎ Difenoconazole and Boscalid 

+ Pyraclostrobine are the most used pesticides with respective rates of: 40%, 30% and 20% . 

II.1.6. Storage and preservation 

II.1.6.1. Drying place 

          Figure 49 shows the drying place of garlic according to the farmers 

 

Figure 49. Drying place of garlic 

            According to the results obtained, 61% of farmers dry garlic in locations other than the 

harvest site. While 39% of them drying it at the harvest site. 
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II.1.6.2. Storage equipment 

          Farmers' responses regarding the storage equipment are illustrated in figure 50. 

 

Figure 50. Storage equipment of garlic 

The results show that more than half (58%) of farmers do not have equipment to store 

garlic.While 42% of them have storage equipment. 

II.1.7. Use of pesticides 

II.1.7.1. Methods of using pesticides 

A. Use protective clothing while spraying   

        Figure 51 shows the use protective clothing while spraying . 

 

Figure 51. Use protective clothing 

        55% of farmers use protective clothing. While 45% of them do not use protective 

clothing. 
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B. Compliance with the recommended amount of pesticide 

         The compliance with the recommended amount of pesticide is shown in   Figure 52.   

 

Figure 52. Compliance with the recommended amount of pesticide 

        58% of farmers report that they do not exceed the recommended amount of pesticide. 

While, , 42% of them report that they exceed the recommended amount of pesticide. 

C. Management of packaging of pesticide used 

         The management of packaging of pesticide used is illustrated in figure below  

 

Figure 53. Management of packaging of pesticide used 

       The results show that 85% of farmer burne the packaging and 9 % of them throw it in the 

trash. But, 6% of farmer bury empty packaging.  
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D. Safety period 

         figure 54 shows the safety period of pesticide. 

 

 

Figure 54. Safety period  

       73% of farmers applied a safety period of 10 to 15 days between the last application of 

pesticides and the harvest; 15% of farmers harvest garlic after 15 days and 12% of them 

applied a safety period of 10 days. 

E. Training on the use of pesticides  

           Rates of training on the use of pesticides tillage is shown in figure 55. 

 

Figure 55. Training on the use of pesticides 

         According of farmers interviewed only 19% of them have received training on good 

pesticide practices. However, 87% have not received any type of training on good practice of 

pesticide. 
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II.2. Discussion  

        garlic (Allium sativum L.) is one of the  most  important  commercial  vegetable  crops 

grown in algeria and being used as vegetables, spices or as medicines. . However, garlic crops 

is vulnerable to many insect pests and diseases, the most important of which are thrips, 

nematodes,downy mildew and basal rot. Theses insect pests and diseases can reduce yields of 

the crop significantly. the objectives of our study is to determine the major pests and diseases 

of garlics and document farmers‟ knowledge of these diseases and their control measures in 

El Oued region. 

II.2.1. Population characteristics 

        Our results show that 82%  of the study population are men. While, 18%  of them are 

women. These results are in agreement with the results of Aouine and Mahmoudi (2022) who 

reported a predominance of the male sex with 100% in a descriptive study on the factors 

linked to the infestation of tomatoes by Tuta absoluta (Meyrick, 1917) in the region of El 

Oued. In fact, men are more inclined towards the agricultural profession, and agriculture in 

the valley is a source of livelihood for many young men. On the other hand, 48 % of the 

farmer participating in our study were < 40 years old followed by the age group <60 years old 

with 42%.These results are comparable to the results of Gheraissa  and Askri(2020) who 

reported that the age of farmers is between 20 and 65 years and over, when producers aged 

over 30 represent the majority of producers by a proportion of (80%) in an investigation into 

the tomato situation in the El-Oued region. This could be explained by the fact that the 

subjects in this age group are the most active and  the agriculture requires muscular effort and 

great efficiency. Farmer in this study have different educational levels ranging from average 

to university with the predominance of the university  and secondary level. Since agriculture 

has developed in the region and become a profitable field, we find many educated people 

investing in the agricultural field. 

II.1.2.Characteristics of culture  

       The total areas of the farms surveyed are different sizes, thus the areas of garlic cultivated 

are moderately low. Whereas, 79% of farmers surveyed have cultivated an area between 1-2 

He of garlic. in fact, garlic crops are less profitable than potato crops and most farmers grow it 

as a secondary crop with potato.  

The reasons for growing garlic in our study varied, including that it is profitable and that the 

soil is suitable for its cultivation. These results are in agreement with the results of Mahdi 

(2020) who reported that the practice of garlic cultivation by farmers in the region of M‟sila is 

for a subsistence purpose associated with profit (40%) and some for a profit purpose only 
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27%. A rate of 23% of the farmers surveyed are mainly motivated by the quality of their soil 

which is favorable for growing garlic. All farmers interviewed use groundwater for irrigation. 

This is due to the nature of the region, which is characterized by an abundance of 

groundwater. On the other hand,     the most of farmers survived, practicing the agricultural 

cycle. The objective of the rotations is to avoid the accumulation in the soil of spores of 

phytopathogenic agents and secondarily of pest larvae (Schröder et al., 2015). 

II.1.3. Technical field works 

       The results show that almost all farmers declare that they plow their soil. These results are 

comparable to the results recorded by of Mahdi (2020) who reported that 70% of farms practice 

plowing before planting the crops. The process of preparing the ground before planting it is 

essential, to provide a suitable medium for plant roots, as it facilitates their passage in the soil, 

and provides properties that help the seeds absorb water and nutrients from the soil, and grow. 

Any pre-grown plants are removed, so that they do not deplete the nutrients. Preparation 

processes differ. The land depends on the region and crops, as it gives the plants better results 

when prepared in the correct ways (MARD,2020). The most of farmers in this study practice 

superficial tilling before planting. The aim of this technique is in fact to eliminate the weeds 

and most of all the residues of the previous crop. In this way it‟s possible to soften the soil 

and gradually prepare it for the next crop. On the other hand, our results showmore than half 

of farmers use in the fertilization process organic fertilizers and 48% of them use organic and 

chemical fertilizers in addition to chemical fertilizers. The use of organic fertilization has a 

great influence on improving garlic crop yields. While, using of chemical fertilizer increases 

soil fertility and compensates for the deficiency in the basic elements that contribute to the 

natural growth of plants. It also contributes to reducing the incidence of diseases in plants due 

to a lack of important soil elements.  As for the method of harvesting, more than half of 

farmers interviewed practice manual harvest Wheras 42% of them use the mechanical harvest. 

However, Mahdi (2020) in his study reported that the harvesting technique is completely 

manual. In fact, manual harvesting is less expensive for farmers, while mechanical harvesting 

saves time and effort 

II.1.4. Pests of garlic  

        Our results show that the most frequently observed pests by farmers in our study are: 

nematodes, onion fly, red spider, thrips and leek moth . The results of this survey are 

comparable to the results of Mahdi (2020) who reported that nematodes, onion fly,  are the 

main pests recorded in the Msila region. Similarly, Trépanier et al.(2016) report that the onion 

thrips and the onion maggot are pests that can cause damage important to the crops of onions, 
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leeks, garlic and cabbages in Ontario. However, Boinahadji and Kebe  (2020) in an 

investigation report on the recognition and management of insect pests of market garden crops 

by producers from the Niayes area found that Aphids and thrips are the two groups of insects 

cited by growers as onion pests. . These insects take refuge in senescing weeds found around 

fields and mowing is necessary to destroy their habitat (Dufresne, 2009). Indeed, several 

factors can be at the origin of pests , humidity, temperature, poor soil quality, vulnerability of 

certain varieties, etc. In general, all important life-cycle stages of pests (growth, maturation, 

and reproduction for insect pests, survival, reproduction, and dispersal for plant pathogens) 

are more or less directly influenced by humidity, temperature, light quantity or quality, wind, 

or combinations of these factors (Juroszek et al., 2020). Additionally, Brown and Gange 

(1990) report that several soil factors influence the development and survival of root pests: 

texture, compaction, pH, temperature, humidity and nutrients. 

According to our results, Thiamethoxame + de Lambda-cyhalothrine is the insecticide most 

used followed by Lambda-cyhalothrine pyrimicarbe +acetamipride, however, Rahatlfoul and 

Cherif (2019) recorded that Deltamethrine is the insecticide most used for pests of vegetable 

crops in the regions of Adrar, , also Boinahadji and Kebe  (2020) reported that 

organophosphates (29%) and pyrethroids (21%) are the main chemical families most used for 

the fight against pests of vegetable crops in the Niayes area. Indeed, there are multiple names 

on the market for products whose active ingredient or mode of action is the same. The choice 

of a insecticide is made according to their purchase price and their effectiveness. 

II.1.5. Diseases of garlic  

       The results show that the main diseases of garlic  most frequently observed in our study 

are: Basal Rot, Downy Mildew. The results of this survey are comparable to the results of 

Mahdi (2020) who reported that mildew and rust,white rot (sclerotinia) and fusarium wilt.are 

the main diseases recorded in the El Msila region for garlic crops, similarly, From different 

parts of the world, others studies suggested that downy mildew, rust, purple blotch; 

Stemphylium blight, basal rot, have been observed leading to substantial losses (Evarts and 

Lacy, 1990; Schwartz and Mohan, 1995; Apaza and Matos, 2000). On the other hand, 

According to our results presence of harmful weeds is the most cause of the spread of disease 

in garlic crops followed by wind, low temperature, high temperature and high humidity. 

Indeed, Pathogens that attack crops can often survive on suitable alternative weed hosts when 

the crop is absent, providing a reservoir from which infection of the crop can occur (Wisler  

and Norris, 2005). The role of environmental conditions cannot be denied in case of creation 

of epiphytotic situations in plant diseases. Each parameter of environmental factor plays its 
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role in reducing or enhancing of pathogenic activity. Different environment variables (max. 

temperature, min. temperature and avg. temperature) significantly influenced the disease 

incident Factors such as weather air temperature 18.50C, relative humidity 82% and 

precipitation 1670mm favoured the disease development of white rot were discussed (Sharma, 

1985) . Drier season heavy dew favours the purple blotch (Alternaria porri) (Miller, 1995). 

. The most common symptoms are : root rot, yellowing of leaves and brown or black spot. 

These symptoms are characteristic symptoms of the diseases found. On the other hand,  our 

results show that, Difenoconazole and Azoxystrobin  + Difenoconazole Boscalid + 

Pyraclostrobine are the most used pesticides. However, Rahatlfoul and Cherif (2019)  

recorded that Spiroxamine + Tebuconazole + Triadimenol and Pyroxsulam + Cloquintocet-

mexyl are the pesticides most used either in the regions of Adrar. 

II.1.6. Use of pestcides 

        Our results show that 55% of farmers use protective clothing. Likewise, Marot et al. 

(2003), report that more than 50% of farmers admit to never wearing protective accessories in 

a study on Farmers and pesticides: Knowledge, attitudes and practices in Belgium. On the 

other hand, the results indicated that 85% of farmer burn pesticides, which causes great 

damage to the environment and humanity, and 9 % of them throw it in the trash., exposing the 

animal and the environment to the dangers of pollution and of poisoning. While a 6%  of 

farmer bury empty packaging in designated places and this is the behavior that must be taken 

to care for the protection of the environment and people. On the other hand, most of farmers 

in this study applied a safety period of 10 to 15 days between the last application of pesticides 

and the harvest. Our results are comparable to those obtained by Cisse et al. (2006) show that 

the average waiting period adopted by producers is between 10 and 14 days. the duration 

before harvest. Indeed, the duration before harvest depends on the phytosanitary product, it is 

mentioned on the packaging of each product. It must be respected to avoid possible 

accumulation of pesticide residues in agricultural products. Unfortunately, many of them 

never meet this deadline because they are always exposed to unstable vegetable prices at the 

wholesale market level; since the higher the market price, the more the farmer rushes to sell 

his harvest, even if he has processed the day before or a few days before. 

        The most of farmers survived did not have training on the method of applying pesticides. 

Similary , Kanda et al. (2013)  reported that the rate of market gardeners trained in the 

application of pesticides is generally low. Indeed, Handling pesticides not only requires taking 

protective clothing measures but it also requires good knowledge of the product as well as the 

methods of its application to successfully carry out the mission of phytosanitary treatment. 



Results and Discussion 

 

 

 58 

The farmer must be trained to control the pesticide on its chemical level in order to determine 

its persistent constituents. Also, he must respect good practices of spray. 
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Conclusion  

           

        Garlic crop is attacked by many diseases and insect pests at different crop growth stages 

which causes considerable losses in yield.Thus, this survey aims to take stock of the 

recognition and management of insect pests and diseases of garlic cultivation by producers in 

the El Oued region. The results of our survey show that: 

 The most of farmers participating in this study were men aged <40 years old  

 The most of farmers surveyed have cultivated an area between 1-2 He of garlic.  

 The majority of farmers practicing the agricultural cycle and practice superficial tilling 

specialy before planting; 

 the most frequently observed pests in our study are: nematodes, onion fly, red spider, 

thrips and leek moth. With the use of Thiamethoxame + de Lambda-cyhalothrine and 

Lambda-cyhalothrine pyrimicarbe +acetamipride us insecticides.  

 The main diseases of garlic  most frequently observed in our study are: Basal Rot, 

Downy Mildew, Viral diseases and White rot with the following symptoms : root rot, 

yellowing of leaves and brown or black spot on bulbs, 

 Difenoconazole, Azoxystrobin ‎ and ‎ Difenoconazole and Boscalid + Pyraclostrobine 

are the most used pesticides  

 More than half of farmers dry garlic in locations other than the harvest site. 

 More than half of farmers do not exceed the recommended amount of pesticide and 

most of them applied a safety period of 10 to 15 days between the last application of 

pesticides and the harvest;  

          Indeed,To deal with these enemies of the garlic, it is recommended to support the 

farmer, and this by establishing popularization and awareness days on the methods of 

prevention and control of these diseases and pests. 

           In Perspective, this study must be supplemented by the bio-ecological study of species 

of pests and diseases (fungal, bacterial, viral, viroid, etc.), in particular the cycle, 

reproduction, modes of transmission, assessment of physiological disorders that can touch the 

plant...etc. at the same time, the fight must be considered, in particular by means biological 

and physical so as not to create disturbances in the Saharan agro-ecosystem. 
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نهفلازٍٛ 

ظًٍ يششٔع اَداص يزكشج ياسرش فٙ الإَراج انُثاذٙ 

 الإخاتح  انًُاسثح (X)زذد 

 ركش                     اَثٗ :اندُس

 >60 <              40<                    20:   انؼًش

        خايؼٙ   لاشٙء            اترذائٙ            يرٕسػ         ثإَ٘:  انًسرٕٖ انرؼهًٛٙ

 ............................ :انًُطمح

 .............................. :نهضساػح انصانسح انًسازح

 ............................ :يسازح انرٙ ذشغهٓا صساػح انثٕوال

  انثٕو؟نًارا ذضسػٌٕ 

 اخشٖ(د         انرشتح يٕاذٛح  ( ج يُاسثح نهذٔسج انضساػٛح يغ انثطاغا       ( ب         يشتسح (أ

صثازا                يساءا                    نٛلا :تانسمٙ ذمٕو يرٗ

 ............................. :يصذس يا انسمٙ

 ............................ :غشٚمح انسمٙ 

َؼى                       لا                      : انفلازح فٙ ذكٍٕٚ ػُذن ْم

  : ...................................................... انًضسٔػح انثٕوتزٔس أصُاف ْٙ يا

...................................................... ........................... ............................ 

ذرُاسة             َٕػٛح خٛذج            اَراخٓا ٔفٛش         يمأيرٓا نلايشاض:الأصُاف ْزِ اخرشخ نًارا

 ...............................يغ غثٛؼح انًُطمح          اخشٖ          

 َؼى                       لا                      :ْم ذطثك انذٔسج انضساػٛح

 كم سُرٍٛ                       كم سُح: كٛف ذطثمٓا

الأػًال انرقنْح ػهَ الارض 

  َؼى                       لا:ىم ذقٌو تحزز الارض

سطسٙ                               ػًٛك :طثْؼح انحزز 

          انصٛف        انشراء           لثم انضساػح  يثاششج          اخشٖ         انخشٚف         انشتٛغ  :انرٌقْد

............................... 

 <25<                        25-15                          15:ػًق انحزز

 َؼى                       لا                      :ىم قًد تؼًهْح انرسًْذ

        يؼذَٙ         ػعٕ٘  :طثْؼح انسًاد

 ...........................اخشٖ          لثم انضساػح             تؼذ انضساػح             :ًقد انرسًْذ



 

 

 يا نٌع انثذر انذُ ذًارسو؟

 يْكانْكِ (ب                  ّذًُ  (أ

: يا نٌع انحصاد

 يْكانْكِ ( ب                    ّذًُ ( أ

 ؟ انصٌويا ىِ يؼاّْز نضج

......................................................................................................................  

 َؼى                       لا              :يكافحح الأػشاب انضارج

          ٚذٔ٘                            كًٛٛائٙ :غشٚمح انًكافسح

 الافاخ انشراػْح نهصٌو

 ياىِ اىى الافاخ انرِ اصاتد يحصٌل انصٌو خلال انسنرْن الاخْزذْن 

 اسى انًزض 

  انزتاب

  ذشتسال

  زششج انًٍ

  انؼُكثٕخ الازًش

  انًُٛاذٕدا

 اخشٖ 

؟ يا ىِ اىى الاشار انرِ ذرزكيا الافاخ ػهَ نثاخ انصٌو

 

 ؟آفاخ انحشزّححسة يا لاحظرو يا ىِ اىى انؼٌايم انًساػذج ػهَ ظيٌر 

 انسشاسج انًشذفؼح 

 انسشاسج انًُخفعح 

 انشغٕتح انؼانٛح 

 انشغٕتح انًُخفعح 

 انشٚاذ 

 الاظاءج انمٕٚح 

 َٕػٛح انثزٔسيغ ذسذٚذ انُٕع الاكثش زساسٛح 

 ٔخٕد الاػشاب انعاسج 

  اسرؼًال انسًاد انؼعٕ٘



 

 

 اخشٖ 

 

؟  انرِ ذى اسرؼًانيا خلال ىذه انسنح ًحذد اكصزىا فؼانْحانحشزّحياىِ اىى انًثْذاخ 

انفؼانْح انكًْح فِ انيكرار   نهًثْذ انؼهًِالاسى 

   

   

   

   

   

فؼانٛح يًراصج    +++: فؼانٛح خٛذج   ++: فؼانٛح زسُح   +: غٛشفؼال :- :انفؼانٛح

 ايزاض نهصٌو

 ؟انسنرْن الاخْزذْناىِ اىى الايزاض انرِ اصاتد يحصٌنك خلال و

 اسى انًزض 

 انثٛاض انضغثٙ 

  انؼفٍ انماػذ٘

  انؼفٍ الاتٛط

  ذٕسد اندزٔس

  ايشاض فٛشٔسٛح

 شك انشرلاخ 

 اخشٖ 

 

 ؟يا ىِ اىى الاػزاض انرِ لاحظريا

  لاػزاضا

 اصفشاس نلأٔساق 

 ػفٍ اندزٔس 

 تمغ تُٛح أٔ سٕداء ػهٗ انثًاس 

 تمغ تصٕسج زهماخ دائشٚح ػم الأساق 

 تمغ تُٛح خعشاء صٚرٛح ػهٗ انثًاس 

 تمغ يسسٕلٛح تٛعاء ذغطٙ اػهٗ الأساق 



 

 

 صغة أتٛط 

 ذشمك فٙ انشرلاخ 

 اخشٖ 

 

 ؟حسة يا لاحظرو يا ىِ اىى انؼٌايم انًساػذج ػهَ ظيٌر الايزاض

 

 انسشاسج انًشذفؼح 

 انسشاسج انًُخفعح 

 انشغٕتح انؼانٛح 

 انشغٕتح انًُخفعح 

 انشٚاذ 

 الاظاءج انمٕٚح 

 َٕػٛح انثزٔسيغ ذسذٚذ انُٕع الاكثش زساسٛح 

 ٔخٕد الاػشاب انعاسج 

 اخشٖ 

 

؟ ياىِ اىى انًثْذاخ انؼلاجْح انرِ ذى اسرؼًانيا خلال ىذه انسنح ًحذد اكصزىا فؼانْح

انفؼانْح انكًْح فِ انيكرار  الاسى انرجارُ نهًثْذ 
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 :انرخشّن ًانحفع. شانصا

 :يا ىِ ذقنْح انرجفْف انًسرخذيح (1

                             اخزٍذغْْز انًٌقغ ( ب                   فِ يٌقغ انحصاد (أ

 ىم نذّك يؼذاخ ذخشّن ًحفع يناسثح؟ (2

 لا ( ب                                              نؼى (أ

: اخطزّقح اسرؼًال انًثْذ

َؼى                       لا  ؟ ْم ذسرؼًم يلاتس ٔالٛح اثُاء انشش

َؼى                       لا  ؟ ْم ذردأص انكًٛح انًٕصٗ تٓا

سيٛٓا فٙ انضتانح           زشلٓا           خًؼٓا ٔدفُٓا        اخشٖ        ؟  كٛف ذرخهص يٍ تماٚا انًثٛذاخ

..................... 

؟ يرٗ ذمطف انثًاس تؼذ انشش

10j                                          10-15 j                                                    >15 j > 

َؼى                       لا  ؟  ػٍ كٛفٛح اسرخذاو انًثٛذاخذكُٕٚاْم زعشخ فٙ 

 

.شكشًا نكى ػهٗ انٕلد انز٘ اسرغشلرًِٕ لإكًال ْزا الاسرثٛاٌ  

شكشا نرؼأَكى-   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Abstract 

Garlic (Allium sativum L.) is the most important commercial crops grown allover the world 

and consumed in various forms. It is generally used as vegetables, spices or as medicines. 

This study was carried out in El Oued region with aim of  determining the main pests and 

diseases of garlic crops  and to document the knowledge of farmers on these  pests and 

diseases and their control measures in some communes of the wilaya of Oued Souf. The 

investigation was carried out took place in the period from Febrary to May 2024. In total, 33 

questionnaires were distributed to garlic farmers in 6 different municipalities. Our survey 

results show that: 82% of farmers are men 48% of them aged <40 . 39% of them having a 

University level. 79% of farmers surveyed have cultivated an area between 1-2 He of 

garlic,39% of the farmers confirmed that they grow garlic because it the cultivation of garlic 

is profitable, the most of farmers(87%) survived, practicing the agricultural cycle.The most 

frequently observed pests of garlic are: nematodes, onion fly, red spider, thrips and leek moth. 

With the use of the following insecticide Thiamethoxame + de Lambda-cyhalothrine. On the 

other hand  the main diseases of garlic  most frequently observed in our study are: Basal Rot, 

Downy Mildew, Viral diseases and White rot With the use of Difenoconazole, Azoxystrobin ‎ 

and ‎ Difenoconazole and Boscalid + Pyraclostrobine us fungicide. Most farmers surveys 

respect the dose of pesticide and the time before harvest. and more than half of farmers dry 

garlic in locations other than the harvest site and do not have equipment to store garlic. 55% 

of farmers do not use protective clothing while spraying the pesticide the most of them 

applied a safety period of 10 to 15 days  and did not receive any training on good pesticide 

practices.  

Key words: Garlic, pests, diseases, pesticides, El Oued, survey, farmers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Résumé 

L'ail (Allium sativum L.) est la culture commerciale la plus importante cultivée partout dans le 

monde et consommée sous diverses formes. Il est généralement utilisé comme légume, 

comme épice ou comme médicament. Cette étude a été réalisée dans la région d'El Oued dans 

le but de déterminer les principaux ravageurs et maladies des cultures d'ail et de documenter 

les connaissances des agriculteurs sur ces ravageurs et maladies et leurs mesures de lutte dans 

certaines communes de la wilaya d'Oued Souf. L'enquête a été menée entre Fevrier et May 

2024. Au total, 33 questionnaires ont été distribués aux producteurs d'ail dans 6 communes 

différentes. Les résultats de notre enquête montrent que : 82 % des agriculteurs sont des 

hommes, dont 48 % sont âgés de <40 ans. 39% d'entre eux ont un niveau universitaire. 79 % 

des agriculteurs interrogés ont cultivé une superficie comprise entre 1 et 2 hectares d'ail. 39% 

des agriculteurs ont confirmé qu'ils cultivent de l'ail parce que la culture de l'ail est rentable, la 

plupart des agriculteurs (87%) questionnés en pratiquant le cycle agricole. Les ravageurs de 

l'ail les plus fréquemment observés sont : les nématodes, la mouche de l'oignon, l'araignée 

rouge, les thrips et la teigne du poireau. Avec l'utilisation de l'insecticide suivant 

Thiamethoxame + de Lambda-cyhalothrine. Par ailleurs, les principales maladies du garlic les 

plus fréquemment observées dans notre étude sont : Pourriture basale, Mildiou, Maladies 

virales et Pourriture blanche Avec l'utilisation du Difénoconazole, de l'Azoxystrobine et du 

Difénoconazole et du fongicide Boscalid + Pyraclostrobine us. La majorité des agriculteurs 

respectent la dose de pesticide et le délai avant récolte et plus de la moitié des agriculteurs 

sèchent l'ail dans des endroits autres que le site de récolte et ne disposent pas d'équipement 

pour stocker l'ail. 55% des agriculteurs utilisent de vêtements de protection lors de la 

pulvérisation du pesticide, la plupart d'entre eux ont appliqué une période de sécurité de 10 à 

15 jours et n'ont reçu aucune formation sur les bonnes pratiques en matière de pesticides. 

Mots clés : Ail, ravageurs, maladies, pesticides, El Oued, enquête, agriculteurs. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 انًهخص

يٍ أْى انًساصٛم انرداسٚح انرٙ ٚرى صساػرٓا فٙ خًٛغ أَساء انؼانى ٔٚرى اسرٓلاكٓا  (.Allium sativum L)ػذ انثٕو ٘

أخشٚد ْزِ انذساسح تًُطمح انٕاد٘ تٓذف ذسذٚذ . ٚرى اسرخذايّ تشكم ػاو كخعشٔاخ أٔ ذٕاتم أٔ كأدٔٚح. تأشكال يخرهفح

أْى اٜفاخ ٔالأيشاض انرٙ ذصٛة يساصٛم انثٕو ٔذٕثٛك يؼاسف انفلازٍٛ زٕل ْزِ اٜفاخ ٔالأيشاض ٔإخشاءاخ 

ٔفٙ انًدًم، ذى ذٕصٚغ . 2024 يا٘ إنٗ فثشاٚشذى إخشاء انرسمٛك فٙ انفرشج يٍ . يكافسرٓا تثؼط تهذٚاخ ٔلاٚح ٔاد سٕف

يٍ انًضاسػٍٛ ْى يٍ % 82: ذظٓش َرائح انًسر انز٘ أخشُٚاِ أٌ.  تهذٚاخ يخرهفح6 اسرثٛاَاً ػهٗ يضاسػٙ انثٕو فٙ 33

يٍ انًضاسػٍٛ انزٍٚ % 79. يُٓى زاصهٍٛ ػهٗ يسرٕٖ خايؼٙ% 39.  ػايًا40يُٓى ذمم أػًاسْى ػٍ % 48انشخال، ٔ

يٍ انًضاسػٍٛ أَٓى ٚضسػٌٕ انثٕو % 39أكذ .  ْكراس يٍ انثٕو2-1شًهٓى الاسرطلاع لايٕا تضساػح يسازح ذرشأذ تٍٛ 

: ٔأكثش آفاخ انثٕو شٕٛػاً ْٙ. انذٔسج انضساػٛحب ٚمٕيٌٕيٍ انًضاسػٍٛ  (%87)لأٌ صساػح انثٕو يشتسح، أكثش انًضاسػٍٛ 

يغ اسرخذاو انًثٛذ انسشش٘ انرانٙ ثٛايٛثٕكساو . انذٚذاٌ انخٛطٛح، رتاتح انثصم، انؼُكثٕخ الأزًش، انرشتس ٔفشاشح انكشاز

انؼفٍ انماػذ٘، :  انشئٛسٛح الأكثش يلازظح فٙ دساسرُا ْٙانثٕويٍ َازٛح أخشٖ فإٌ أيشاض . سٛٓانٕثشٍٚ- د٘ لايثذا+ 

انثٛاض انضغثٙ، الأيشاض انفٛشٔسٛح ٔانؼفٍ الأتٛط يغ اسرخذاو يثٛذ انفطشٚاخ دٚفُٕٛكَٕاصٔل، أصٔكسٛسرشٔتٍٛ ٔ 

أٌ كًا.  ٔانٕلد انز٘ ٚسثك انسصادانًثٛذ خشػح اغهة انًضاسػٍٛذسرشو . تٛشاكهٕسرشٔتٍٛ+ دٚفُٕٛكَٕاصٔل ٔتٕسكانٛذ 

. أكثش يٍ َصف انًضاسػٍٛ ٚمٕيٌٕ تردفٛف انثٕو فٙ أياكٍ أخشٖ غٛش يٕلغ انسصاد ٔنٛس نذٚٓى يؼذاخ نرخضٍٚ انثٕو

 15 إنٗ 10يٍ انًضاسػٍٛ لا ٚسرخذيٌٕ انًلاتس انٕالٛح أثُاء سش انًثٛذاخ، ٔأغهثٓى غثمٕا فرشج أياٌ ذرشأذ تٍٛ % 55

 . اندٛذ نهًثٛذاخالاسرؼًالٕٚيًا ٔنى ٚرهمٕا أ٘ ذذسٚة ػهٗ 

 .  انثٕو، اٜفاخ، الأيشاض، انًثٛذاخ، انٕاد٘، يسر، انًضاسػٍٛ:انكهًاخ انًفراحْح

 

 



 

 

 

 

 

Résumé 

L'ail (Allium sativum L.) est la culture commerciale la plus importante cultivée partout dans le monde et 

consommée sous diverses formes. Il est généralement utilisé comme légume, comme épice ou comme 

médicament. Cette étude a été réalisée dans la région d'El Oued dans le but de déterminer les principaux 

ravageurs et maladies des cultures d'ail et de documenter les connaissances des agriculteurs sur ces ravageurs et 

maladies et leurs mesures de lutte dans certaines communes de la wilaya d'Oued Souf. L'enquête a été menée 

entre Fevrier et May 2024. Au total, 33 questionnaires ont été distribués aux producteurs d'ail dans 6 

communes différentes. Les résultats de notre enquête montrent que : 82 % des agriculteurs sont des hommes, 

dont 48 % sont âgés de <40 ans. 39% d'entre eux ont un niveau universitaire. 79 % des agriculteurs interrogés 

ont cultivé une superficie comprise entre 1 et 2 hectares d'ail. 39% des agriculteurs ont confirmé qu'ils cultivent 

de l'ail parce que la culture de l'ail est rentable, la plupart des agriculteurs (87%) questionnés en pratiquant le 

cycle agricole. Les ravageurs de l'ail les plus fréquemment observés sont : les nématodes, la mouche de 

l'oignon, l'araignée rouge, les thrips et la teigne du poireau. Avec l'utilisation de l'insecticide suivant 

Thiamethoxame + de Lambda-cyhalothrine. Par ailleurs, les principales maladies du galic les plus fréquemment 

observées dans notre étude sont : Pourriture basale, Mildiou, Maladies virales et Pourriture blanche Avec 

l'utilisation du Difénoconazole, de l'Azoxystrobine et du Difénoconazole et du fongicide Boscalid + 

Pyraclostrobine us. La majorité des agriculteurs respectent la dose de pesticide et le délai avant récolte et plus 

de la moitié des agriculteurs sèchent l'ail dans des endroits autres que le site de récolte et ne disposent pas 

d'équipement pour stocker l'ail. 55% des agriculteurs utilisent de vêtements de protection lors de la 

pulvérisation du pesticide, la plupart d'entre eux ont appliqué une période de sécurité de 10 à 15 jours et n'ont 

reçu aucune formation sur les bonnes pratiques en matière de pesticides. 

Mots clés : Ail, ravageurs, maladies, pesticides, El Oued, enquête, agriculteurs. 

 

 

 
 

 

 

Abstract 

Garlic (Allium sativum L.) is the most important commercial crops grown allover the world and consumed in 

various forms. It is generally used as vegetables, spices or as medicines. This study was carried out in El Oued 

region with aim of  determining the main pests and diseases of garlic crops  and to document the knowledge of 

farmers on these  pests and diseases and their control measures in some communes of the wilaya of Oued Souf. 

The investigation was carried out took place in the period from Febrary to May 2024. In total, 33 questionnaires 

were distributed to garlic farmers in 6 different municipalities. Our survey results show that: 82% of farmers are 

men 48% of them aged <40 . 39% of them having a University level. 79% of farmers surveyed have cultivated 

an area between 1-2 He of garlic,39% of the farmers confirmed that they grow garlic because it the cultivation 

of garlic is profitable, the most of farmers(87%) survived, practicing the agricultural cycle.The most frequently 

observed pests of garlic are: nematodes, onion fly, red spider, thrips and leek moth. With the use of the 

following insecticide Thiamethoxame + de Lambda-cyhalothrine. On the other hand  the main diseases of garlic  

most frequently observed in our study are: Basal Rot, Downy Mildew, Viral diseases and White rot With the use 

of Difenoconazole, Azoxystrobin ‎ and ‎ Difenoconazole and Boscalid + Pyraclostrobine us fungicide. Most 

farmers surveys respect the dose of pesticide and the time before harvest. and more than half of farmers dry 

garlic in locations other than the harvest site and do not have equipment to store garlic. 55% of farmers use 

protective clothing while spraying the pesticide the most of them applied a safety period of 10 to 15 days  and 

did not receive any training on good pesticide practices.  

Key words: Garlic, pests, diseases, pesticides, El Oued, survey, farmers. 

 

 انًهخص

ٚرى اسرخذايّ . يٍ أْى انًساصٛم انرداسٚح انرٙ ٚرى صساػرٓا فٙ خًٛغ أَساء انؼانى ٔٚرى اسرٓلاكٓا تأشكال يخرهفح (.Allium sativum L)ػذ انثٕو ٘

أخشٚد ْزِ انذساسح تًُطمح انٕاد٘ تٓذف ذسذٚذ أْى اٜفاخ ٔالأيشاض انرٙ ذصٛة يساصٛم انثٕو . تشكم ػاو كخعشٔاخ أٔ ذٕاتم أٔ كأدٔٚح

 إنٗ فثشاٚشذى إخشاء انرسمٛك فٙ انفرشج . ٔذٕثٛك يؼاسف انفلازٍٛ زٕل ْزِ اٜفاخ ٔالأيشاض ٔإخشاءاخ يكافسرٓا تثؼط تهذٚاخ ٔلاٚح ٔاد سٕف

يٍ % 82: ذظٓش َرائح انًسر انز٘ أخشُٚاِ أٌ.  تهذٚاخ يخرهفح6 اسرثٛاَاً ػهٗ يضاسػٙ انثٕو فٙ 33ٔفٙ انًدًم، ذى ذٕصٚغ . 2024 يا٘

يٍ انًضاسػٍٛ انزٍٚ شًهٓى % 79. يُٓى زاصهٍٛ ػهٗ يسرٕٖ خايؼٙ% 39.  ػايًا40يُٓى ذمم أػًاسْى ػٍ % 48انًضاسػٍٛ ْى يٍ انشخال، ٔ

يٍ انًضاسػٍٛ أَٓى ٚضسػٌٕ انثٕو لأٌ صساػح انثٕو يشتسح، أكثش % 39أكذ .  ْكراس يٍ انثٕو2-1الاسرطلاع لايٕا تضساػح يسازح ذرشأذ تٍٛ 

انذٚذاٌ انخٛطٛح، رتاتح انثصم، انؼُكثٕخ الأزًش، : ٔأكثش آفاخ انثٕو شٕٛػاً ْٙ. انذٔسج انضساػٛحب ٚمٕيٌٕيٍ انًضاسػٍٛ  (%87)انًضاسػٍٛ 

 انشئٛسٛح الأكثش انثٕويٍ َازٛح أخشٖ فإٌ أيشاض . سٛٓانٕثشٍٚ- د٘ لايثذا+ يغ اسرخذاو انًثٛذ انسشش٘ انرانٙ ثٛايٛثٕكساو . انرشتس ٔفشاشح انكشاز

انؼفٍ انماػذ٘، انثٛاض انضغثٙ، الأيشاض انفٛشٔسٛح ٔانؼفٍ الأتٛط يغ اسرخذاو يثٛذ انفطشٚاخ دٚفُٕٛكَٕاصٔل، : يلازظح فٙ دساسرُا ْٙ

أٌ أكثش يٍ كًا.  ٔانٕلد انز٘ ٚسثك انسصادانًثٛذ خشػح اغهة انًضاسػٍٛذسرشو . تٛشاكهٕسرشٔتٍٛ+ أصٔكسٛسرشٔتٍٛ ٔ دٚفُٕٛكَٕاصٔل ٔتٕسكانٛذ 

يٍ انًضاسػٍٛ لا ٚسرخذيٌٕ % 55. َصف انًضاسػٍٛ ٚمٕيٌٕ تردفٛف انثٕو فٙ أياكٍ أخشٖ غٛش يٕلغ انسصاد ٔنٛس نذٚٓى يؼذاخ نرخضٍٚ انثٕو

 . اندٛذ نهًثٛذاخالاسرؼًال ٕٚيًا ٔنى ٚرهمٕا أ٘ ذذسٚة ػهٗ 15 إنٗ 10انًلاتس انٕالٛح أثُاء سش انًثٛذاخ، ٔأغهثٓى غثمٕا فرشج أياٌ ذرشأذ تٍٛ 

 .  انثٕو، اٜفاخ، الأيشاض، انًثٛذاخ، انٕاد٘، يسر، انًضاسػٍٛ:انكهًاخ انًفراحْح

 

 

 

 


