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Species Identification and Management of Onion thrips, (Thrips tabaci 
L.) (Thysanoptera: Thripidae) on Onion (Allium cepa L.) Using Varieties 
and Mulching at Koga Irrigation Scheme, North Mecha District, North 

Western Ethiopia 
By Anwar Muhammed Tiruneh 

Major Advisor: Abaynew Jemal (Ph.D.)  

ABSTRACT 

Onion is the most important vegetable crops produced on large scale in the world. 

However, the crops are attacked by several thrips species. In Ethiopia onion thrips, Thrips 

tabaci L., was considered as the most dominant species of thrips attacking onion while 

other species of thrips are also involved in the infestation. Farmers manage thrips by 

applying insecticides several times and this leads to ineffectiveness of most insecticides 

because of the hiding of thrips between the inner leaves of the onion plant and the pupa in 

the soil resulting insecticide resistance and also affects the health risks of the grower as 

well as the environment.  Therefore, this study was conducted to evaluate eco- friendly 

management methods and also species identification to confirm the availability of other 

thrips species at Koga irrigation scheme, North Mecha district, Ethiopia, under irrigation 

conditions during 2022/2023. Thrip specimens were randomly collected in eight irrigated 

onion fields (three plants per field) around the study area and were identified using a 

dissecting microscope. The experimental treatments included three onion varieties 

(Bombay red, Nasik red and Nafis) and two mulching materials (white plastic mulch and 

straw mulch) with a control treatment using a randomized complete block design with 

three replications in a total of nine treatment combinations. Data (population of 

thrips/plant, percent thrips reduction, yield parameters were collected and subjected to 

analysis of variance (ANOVA) using SAS version 9.4 software. The result indicated that, 

the presence of two thrips species, T. tabaci and F. schultzei, with T. tabaci being the 

dominant species. The combination of Nafis onion variety with white plastic mulch gave 

the lowest mean number of thrips per plant (31.17), highest thrips percent reduction 

(41.1%), highest biomass weight (21934.63 kg/ha), highest marketable yield (19.28 t/ha) 

and total yield (20.09 t/ha). Generally, the study indicated that the presence of other thrips 

species and integration of mulch with onion variety gave significant effects on managing 

onion thrips.  

Keywords: Allium cepa, white plastic mulch, straw mulch, Nafis, Thrips tabaci 
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site for thrips. Thus, mulching results in termination of life cycle by interfering in pupation 

hinder (Vos et al, 1991). 

Tasisa Temesgen (2018)  reported that mulching practice was made 6 ton/ha in straw 

mulch and as well as in the plastic mulch. Similar study explains that, maximum 

marketable yield of onion bulb (37.1 t/ha) was observed at straw mulching condition but 

the maximum bulb yield obtained at straw mulching condition was statistically similar 

with that of plastic mulch. Moreover, the minimum (29.5 t/ha) marketable yield obtained 

at no mulching condition was statistically significant different with both straw and plastic 

mulching. So, the highest marketable yield of onion bulb obtained at straw followed by 

plastic mulching showed an improvement of 20% and 18%, respectively over the 

conventional non-mulching condition (Ashebir Haile et al., 2021). 

The most common method to control Thrips tabaci populations is the use of foliar 

insecticides, but T. tabaci is difficult to control because insects are found mainly in the 

narrow spaces between the inner leaves (Shelton et al., 2006; Nault and Shelton 2010) 

where spray coverage is difficult to accomplish. In addition, some populations of T. tabaci 

have developed resistance to insecticides in several parts of the world (Martin et al., 2003) 

and also affect the environment. Thrips tabaci is also a very prolific species with many 

overlapping generations (Nault and Shelton, 2010). The use of synthetic insecticide has 

also posed a health risk for growers, consumers and the environment.  

1.2. Statement of Problem  

Onion thrips is the only insect pest that significantly reduces yield of onion and warrants 

interventions in Ethiopia (Olani Nikus and Fikre Mulugeta, 2010). In Ethiopia, losses due 

to T. tabaci on onion ranged from 10-85% while 59% loss in Kenya (Eshetu Bekele et al., 

2006; Gitonga et al., 2006). Yeshitla Merene (2015) reported that onion bulb yield loss 

ranges from 26-57% due to onion thrips. According to CSA (2021), total onion yield 

production in Ethiopia and Amhara is 8.884 t/ha and  12.225 t/ha and the total production 

area in West Gojjam is 35337 area in hectare. According to North Mecha Agricultural 

Office, onion fields are highly infested by onion thrips and cause the low production of 

onion as well as the reduction of market value. This is due to the lack of improved variety 

and inappropriate management practice. 
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2. LITERATURE REVIEW 

2.1. Description of Onion Crop 

Onion (Allium cepa L.) belongs to the family Alliaceae or Amaryllidaceae which is one of 

the most important monocotyledonous crops. It belongs to the genus Allium and recent 

estimations accept about 750 species in the genus Allium, among which onion, Japanese 

bunching onion, leeks, and garlic are the most important edible Allium crops. And about 

60 taxonomic groups at sub-generic, sectional and sub-sectional rank  (Currah, 2002). 

Onion from central Asia, the supposed onion ancestor had probably migrated to the Near 

East. Then it was introduced to India and South-East Asia; and into the Mediterranean area 

and from there to all the Roman Empire (Gruben and Denton, 2004)   

Onion is a herbaceous monocot vegetable crop, which is growing as annual for its bulb 

and when seeds are required, it is growing as biennial (Rice et al., 1993). Bulbs are 

truncate formed from thickened leaf bases up to 10 cm in diameter. Leaves are alternate, 

produced from a flattened conical basal stem. Onion flowers are rise on a scale, which 

have 30-100 cm in height, protected by a spate; terminal umbels produce numerous cymes, 

each with 5-10 flowers.  Flowers have also perianth segments, petalloid, green-white, 

ovate, ovary superior three locular and two-ovules. Seeds are smooth, black, wrinkled 

when dry; embryo curved, germinate epigeal. Fruits capsule in shape and splitting 

longitudinally (Tindall, 1983). 

The onion develops distinct bulbs depending on the varieties. These bulbs are varying in 

size (small, medium and large). Bulb weight may be one kg in some Southern European 

cultivars, and the shape covers a wide range from globose to bottle like and to flattened 

disk-form. The color of the membranous skins may be white, silvery, buff, yellowish, 

bronze, rose red, purple or violet. The color of the fleshy scales can vary from white to 

bluish-red. There is also much variation in flavor and keeping or storage ability of the 

bulbs  (Currah, 2002). 

Onion cultivars can have different rooting system. According to Greenwood et al. (1982), 

the maximum average root density was found in the top 20-40 cm depth of soil, and only 

2-3% of total root was recorded below 60 cm depth. Varieties and species also differ in 
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could be attributed to the limited availability of quality seeds and associated production 

technologies used, among the others (Olani Nikus and Fikre Mulugeta, 2010). 

Onions play a significant role in the daily diet of Ethiopians, with all parts of the plant 

being edible. However, the bulbs and lower stem sections are the most commonly used 

plant parts for seasoning and as vegetables in stews (MoARD, 2009). They are a crucial 

flavoring agent in both fresh and cooked dishes, making them the second most important 

horticultural crop in Ethiopia, following tomatoes. The flavor of bulb onions ranges from 

mild to strong, with their compounds being rich sources of flavonoids that offer various 

health benefits to humans. Consumption of onions has been linked to a reduced risk of 

cancer, heart diseases, and diabetes, while also providing anti-bacterial, anti-viral, anti-

allergenic, and anti-inflammatory effects(Crowther et al., 2005). The distinct flavor and 

aroma of onions are attributed to the presence of organo-sulfur compounds in the 

bulbs(Mondal et al., 1986; Crowther et al., 2005).  

2.4. Origin and Geographical Distribution of Onion thrips 

Thrips tabaci originated in the Mediterranean region and has spread to all continents 

except Antarctica (Mound, 1997; Pal et al., 2019). Severe damage to various crops has 

been reported in Africa, Asia, Europe, North and South America, and Australasia (Mound, 

1997; Boateng et al. 2014)(Figure 2.1). In Ethiopia, this insect is widespread across the 

country, especially in regions where onions are cultivated (Tadele Shebiru and Amin 

Mahammed, 2014). 

 

Figure 2. 1 The geographical distribution of Thrips tabaci uploaded by Ankush Raut 2020 
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2.5. Biology and Life Cycle of Onion thrips 

The rate at which thrips move through their developmental cycle is highly dependent upon 

environmental conditions, including the temperature and nutrient quality of their food 

source. Stages in the developmental life cycle are the egg, first larval stage, second larval 

stage, pre pupa, pupa, and adult (Figure 2.2). Because of their small size, this pest species 

like other thrips cannot readily be identified to species even with a hand lens. Adult 

specimens are usually needed to make species identifications under high microscope 

magnification (Morse and Hoddle, 2006). The entire life cycle (egg to adult) requires 

about 19 days. Large populations are able to develop quickly under dry weather conditions 

where there are many overlapping generations throughout the year. Females have a saw-

like structure that helps to make an incision in plant tissue for egg laying (Brian, 2006).  

Eggs are placed singly just under the epidermis of succulent leaf, flower, stem or bulb 

tissue. They are elliptical, approximately 0.2 mm in length. They are whitish at deposition 

and change to an orange tint as development continues. Hatching occurs in 4-5 days. 

Larvae are whitish to yellowish(Figure 2.4). There are two larval stages and besides the 

adults they are the only damaging stages. Larval development is completed in about 9-10 

days. There are two non- feeding stages called the prepupa and pupa. They do not feed and 

occur primarily in the soil. Combined prepupal and pupal development is completed in 4-6 

days. Adults are about 1 mm in length. Their body color ranges from pale yellow to dark 

brown; wings are unbanded and dirty gray (Figure 2.3). In this species has a darker form 

during the rainy season. Males are wingless and exceedingly rare while the females have 

long, narrow fringed wings. Females live for 12-30 days, and lay 50-60 kidney shaped 

eggs singly inside leaf tissue with a sharp ovipositor (Brian, 2006). 

 

Figure 2. 2 Life cycle of Thrips tabaci (source: University of California, 2004)  
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Intercropping onion with one or two other vegetables including, cabbage, carrot and 

lettuce, as subplot treatments. Intercropping onion with cabbage, onion with cabbage + 

carrot and onion with cabbage + lettuce significantly reduced T. tabaci population by 

58.47, 63.81 and 50.51%, respectively at higher infestations. Similarly, intercropping 

onion with cabbage, onion with cabbage + carrot and onion with lettuce + carrot showed a 

better effect in reducing thrips damage severity by 23.37, 23.09 and 17.66%, respectively, 

at higher infestations(Gebretsadkan Zereabruk  et al, 2019). 

Furthermore, vegetation diversity encourages insect natural enemies by providing 

alternative prey, nectar, pollen and or breeding site. As the result populations of the 

beneficial insects are increased whereas the pest insects are reduced either due to limited 

food resource or the impacts of the natural enemies (Panda and Khush, 1995). In southern 

Brazil, Lewis (1997) reported that the density of T. tabaci is higher in monoculture onion 

than in the mixed cropping, mainly due to impacts of natural enemies in mixed onion field.  

McKenzie et al. (1993) reported that in mixed cropping habitat the density of the major 

thrips predators Orius tristicolor (White) are higher than in the monoculture. According to 

Afifi and Haydar (1990), predatory thrips,  Aeolothrips intermidius (Bagnall) were 

abundantly found where there is high weed population.  

Crop management 

Sanitation is a crop management practice in which removing or destroying debris and 

volunteer onion plants after harvesting eliminates potential overwintering sites (Larentzaki 

et al., 2007). If left on the soil surface, onion plant matter can harbor thrips that might 

successfully overwinter and infest the crop the following year. Inspection of onion 

transplants for presence of thrips and discarding the infested ones may also be useful 

(Larentzaki et al., 2007). Destroy crop residues and plow fields after harvesting to 

eliminate the resting sites of the pest. Avoid planting onion crops in the same field 

continuously to avoid thrip re-infestation. Prepare the soil well before transplanting onions 

so encourage fast and healthy growth. Remove weeds that may harbor thrips within and 

around the field. Use recommended spacing and fertilizer rates; maintenance of clean 

fallow after cropping may be of value as the practice eliminates weeds and volunteer 

plants in the heads of which adult T.tabaci over season (Gashawbeza Ayalew et al, 2015). 

Nutrient management of onion also reduces the impacts of thrips. Similarly, Kirk (1997) 

and Kuepper and Everett (2004) reported that the use of high rate of nitrogen fertilizers 
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increase the attractiveness of onion to thrips. Therefore, proper management of onion is a 

vital component of thrips control strategy. Rateaver and Rateaver (1993) reported that soil 

fertility management affects thrips infestation and damage. Lack of adequate soil calcium 

may invite higher population of thrips. Use of fertilizer not only affects the nutritive value 

of plants but also impacts the insect pest densities (Bentz and Larew, 1992). Another 

writer suggests that nutritional balance can reduce thrips attack. High nitrate levels will 

invite thrips, and the effects of excessive nitrate are compounded by shortages of 

potassium, sulfur, boron, and manganese. Foliar applications of soluble calcium and kelp 

will balance the excess nitrogen. These nutrient levels can be monitored on a weekly basis, 

using plant tissue analysis, to make accurate adjustments (Cantisano, 1999) 

Irrigation is another crop management practice Overhead irrigation and rainfall may 

reduce thrips populations on onion plants (Harris et al., 1935; Passlow, 1957). T. tabaci 

are highly sensitive to moisture, temperature and rainfall. Increase in irrigation interval 

reduced pest population but result in lowering bulb yield and weight and vise-versa 

(Kannan and Mohamed, 2001). When the conditions are dry and plants are suffering from 

lack of water, the damage is intense and the entire crop can be destroyed. Adequate 

irrigation throughout the growing season is a critical factor in minimizing thrips damage 

(Serra and Currah, 2002).  Moreover, water stress retards protein synthesis  and increase 

the nitrogenous compound that make the plant more susceptible to thrips (Lewis, 1973).   

Mulching 

Mulching has also been reported to reduce thrips infestation considerably (Jensen et al., 

2001). Sastrosiswojo (1991) and Capinera (2000) reported that organic and plastic (white 

and black) mulches effectively reduced winged thrips landing on chili. Kuepper (2004) in 

America reported that 3 to 68% of the thrips populations were repelled from landing on 

crop mulched with reflective plastic sheets.  Lewis (1973) and Scott et al. (1989)  

explained that Aluminum foil mulch deters flying insects such as aphids and thrips from 

landing on tomato, pepper and tobacco but its effectiveness disappeared later on in the 

season as the canopy coverage expanded. There are two possible explanations on how 

mulching control thrips. First, the light reflection from mulch disrupt the host finding cue 

of thrips, so that winged thrips may be unable to recognize their host plants. Second, 

mulch covers topsoil, which is a pupation site for thrips. Thus, mulching results in 

termination of life cycle by interfering in pupation hinder (Vos et al., 1991).     





15 
 

leaves have lower levels of epicuticular waxes, especially the wax ketone 

hentriacontanone-16, compared with standard nonglossy cultivars (Damon et al., 2014). 

Thus, glossy to semiglossy onion cultivars with low levels of epicuticular waxes should be 

integrated into onion thrips management strategies. 

2.7.3. Use of botanicals 

Botanicals are one of an effective method of protection against onion thrips which is 

especially when combined with other management tactics. Leaf extracts of neem and tree 

tobacco had significantly lower thrips infestation on the assessment date than the control 

treatment (Stoll, 2000). In addition to this, the efficacy of botanicals viz., P. dodecandra, 

C. cinerariaefolium, for the controlling of the onion thrips has been reported by (Stoll, 

2000). Dodia et al.(2010) also mentioned that in addition to the above botanicals 

Cymbopogon citrates and Parthenium hysterophorous were found effect on the onion 

thrips. Parthenium hysterophorous root extract was minimized onion thrips at 1st day but 

prolonged to decline within 7 days (Tadele Shiberu, 2013). 

2.7.4. Biological control 

The use of beneficial organisms as a natural enemy for the management of onion thrips. 

These biological agents occur naturally and have the potential to kill or minimize the 

population of thrips. These bio agents are categories as Predators, parasitoids and 

pathogens. 

Predators 

There are many beneficial organisms prey to harm onion thrips. Some of these include 

ladybird beetles, minute pirate bugs, ground beetles, lacewings, hover flies, predatory 

mites, and spiders (Hoffmann et al., 1996). Predatory thrips, green lacewings (Chrysoperla 

spp.), coccinellids (Coleomegilla maculata), big eyed bug (Geocoris spp.) minute pirate 

bugs (Orius spp.), mites and certain parasitic wasps help to manage plant feeding thrips 

(Fok et al., 2014). Macrotracheliella nigra and green lacewing larvae were 17 important 

predators of Cuban laurel thrips as well as Euseius species mites were important predators 

of citrus thrips. Some species of the Aeolothrips, Haplothrips, Scolothrips, 

Franklinothrips, Karnyothrips genera as well as those of the Aleurodothrips, Allelothrips, 

Androthrips, Apterygothrips, Desmidothrips, Desmothrips, Erythrothrips, Leptothrips, 
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Negash et al., 2020). Jean-Simon and Victor (2005) suggested that, the pyrethroid 

insecticide lambda cyhalothrin can be recommended in rotation with other classes of 

insecticides for the control of onion thrips. However, straight lambda cyhalothrin is not 

recommended because of the quick resistance buildup to the synthetic pyrethroids (Jensen, 

1995). 
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3.2. Experimental Materials   

In this experiment, three improved onion varieties (Bombay red, Nasik red and Nafis) that 

are released by the Ethiopian Institute of Agricultural Research (EIAR) and two mulching 

types (White plastic and straw) were used (Table 3.1). 

Table 3. 1 Description of experimental materials  

Material  Released Released by Maturity 
(days) 

Research 
station 
yield(kg/ha) 

Types 

Variety Bombay 

red 

2004 MARC/EIAR 90-100 30,000 OPV 

 Nasik 

red 

2004 MARC/EIAR 90-115 30,000 OPV 

 Nafis 2010 MARC/EIAR 90-100 40,000 OPV 
       
Mulch Type Thickness Characteristic     
 White 

plastic 
20-25 
macron 

transparent 
and reflective  

   

       
 Type Scientific 

name 
Local name Amount   

 Straw Andropogon 
virgatus 

Beard grass 0.17 
kg/m2  

  

 

Note: OPV-open pollinated variety, MARC/EIAR= the Ethiopian Institute of Agricultural 

Research, Source for amount of straw; Larentzaki et al. (2008) 

3.3. Experimental Design 

The experiment was carried out under irrigation condition at Koga irrigation scheme 

during 2022/2023. A total of nine treatment combinations (Table 3.2) were used for the 

experiment. The experimental treatments were three onion varieties (Bombay red, Nasik 

red and Nafis) and two mulching materials (white plastic mulch and straw mulch) with a 

control treatment. The field study was laid out in a Randomized Complete Block Design 

with three replications. The gross plot size was an area of 2.47 m2 (1.3 m long and 1.9 m 

wide). The total area was 171.39 m2. The area between plot and block were 1m & 1.5 m, 

respectively. The distances between ridges, furrow and between plants were 40, 20, and 10 
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cm, respectively. All agronomic practices were under taken for onion production ( EIAR, 

2007). 

Table 3. 2 Treatment combinations of the experiment 

 

 

3.4. Experimental Procedure and Field Management 

3.4.1. Seedling and transplanting 

Bombay red, Nasik red and Nafis variety of onion seeds were sown on 5x1 m well 

prepared seedbed for each variety at a seed rate of 4 kg/ha. The spacing between rows was 

10 cm and the seed beds were spaced at 50 cm apart. After the seeds were sown, they were 

lightly covered with soil and mulched with grasses. When the seedlings were 5 cm height, 

urea at the rate of 100 g/bed was applied. Ridomil was sprayed at the rate of 4 kg/ha 

against seed bed fungal diseases. All the necessary management practices were applied 

except insecticides ( EIAR, 2007). After fifty days of sowing, the seedlings of all varieties 

were transplanted into the experimental field.   

3.4.2. Application of mulching 

The experiment was carried out under irrigation condition (January to May) at Koga 

irrigation scheme during 2022/2023 growing season. Two mulching treatments were used; 

those are white plastic mulch and straw mulch. White plastics have a characteristic of 20-

25 microns thick wide, transparent and reflective (Appendix Figure 2a). After preparation 

of seedling, the seedlings were immersed through water in order to wash the thrips before 

Treatments  Treatment combinations   

T1 Bombay red + no mulch 

T2 Bombay red + plastic mulch 

T3 Bombay red +straw mulch 

T4 Nasik red + no mulch 

T5 Nasik  red +plastic mulch 

T6 Nasik red + straw mulch 

T7 Nafis + no mulch 

T8 Nafis + plastic mulch 

T9 Nafis +straw mulch 
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planting to reduce the transfer of thrips from the seed bed to the experimental field. The 

plastic mulches were cut with the length of each treatment and were mulched before 

transplanting (Appendix Figure 2b). In addition to this, holes were made on plastic 

mulches for seedling for the purpose of directly entering sun light through this hole and for 

transplanting the seeds.  One day after transplanting, the straw mulch was applied in 

randomly to all varieties and one without mulch was taken from each varieties (Appendix 

Figure 2b). DAP at the rate of 200 kg/ha was applied during planting. Urea was applied at 

the rate of 100 kg/ha after one and half months of transplanting. To control fungal 

diseases, Ridomil was applied at the rate of 4 kg/ha at different vegetative growth stages. 

All the necessary management practices were applied except insecticides (EIAR, 2007). 

During each management practice, the plastic mulches were removed and the straw mulch 

was replaced by new material. 

3.5. Species Identification of Thrips on Onion in the Study Area 

Samples of thrips for species identification was collected in irrigated onion fields around 

the study area from March 2023 to April 2023 with three rounds of sample times in an 

interval of 15 days. Thrips specimens were collected from eight different fields at two-

kilometer intervals around the study area. Three plants per field were randomly selected 

and covered with a plastic bag to sample the thrips. The plants were gently shaken to 

dislodge the thrips into a soapy water solution. After shaking, the plants were poured into 

a 0.05 µm mesh sieve and then transferred into a vial of 70% ethanol using a funnel. Adult 

thrips were identified under a dissecting microscope with the help of the following 

published thrips identification keys (Mound and Marullo 1996; Mound and Kibby 1998; 

Mound et al. 2009; Johnson et al., 2022) Morphological analysis, including antenna 

segments, abdominal segments, and abdominal tips were used as an identification key. 

Additionally, thrips pictures were used for better identification.  

3.5. Data Collection  

Number of thrips per plant  

Data on number of thrips were recorded at 15 days interval starting a week after 

transplanting and continued until physiological maturity. Both nymphs and adults were 

counted by examination of the entire plant with the aid of 10x magnifying hand lens. 

Counting of thrips was during wind free time of the day normally, late afternoon.  
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3.7. Economic Analysis 

The economic data analysis was done according to  CIMMYT 1988 to calculate the 

incomes and expense of each treatment used in the experiment .The different cost of this 

experiment which includes cost of seeds, cost of mulches and labor cost to preparing the 

field and managing the experiment were considered. Cost of mulches was obtained from 

local distributing agencies. Purchasing cost for seeds to varieties was taken as 1300 Birr 

per kg- to Nafis, and 1200 Birr per kg to Nasik red and Bombay red. The cost to daily 

labor was 250 Birr per day. The selling price of marketable yield during harvesting season 

of the local market was taken as Birr 60 Birr per kg. For all treatments, total cost that 

varied for each treatments was calculated and treatments were ranked in order of 

ascending total variable cost (TVC) and net benefit were calculated. Dominance analysis 

was used to eliminate those treatments costing more but producing a lower net benefit than 

the next lowest cost treatment. To calculate gross income, yield obtained from each 

treatment were adjusted by 10% and subjected to partial budget analysis. The following 

formulas were used to compute partial budget and marginal rate of return (MRR) analysis, 

respectively. Net field benefits (NBs) = Gross field benefits (GB)-Total Variable costs 

(TVC) and MRR = DNI/DIC, where: MRR = the marginal rate of return; DNI = difference 

in net income compared with control; and DIC = difference in input cost compared with 

control 
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4. RESULTS AND DISCUSSION 

4.1. Species Identification of Thrips on Onion in The Study Area 

Two thrips species namely Thrips tabaci and Frankliniella schultzei were recorded (Figure 

4.1). Thrips tabaci comprised (79.81 %) and Frankliniella schultzei comprised (20.19 %) 

in average of a total three round of sampled thrips. In the first round (March 10, 2023), 

Thrips tabaci was found to be 100 % dominant species in total collected samples. 

However, there was also found Frankliniella schultzei along with Thrips tabaci in the 

second and third round sampled thrips (March 25 and April 10, 2023) with Thrips tabaci 

dominance (Table 4.1).    

The result of this study similar with the studies of other researchers, who reported that 

Thrips tabaci, is a key and dominant insect pest of onion in Ethiopia (Tsedeke Abate, 

1985; Lemma Desalegn and Shimeles Akililu, 2003). Similarly, Palmer et al. (1989) and 

Milne and Walter (2000), reported that Frankliniella schultzei attacks a number of plants 

including onion crops. Moreover, the abundance of Frankliniella species in association 

with Thrips tabaci were reported by  (Cranshaw, 2004).  

Table 4. 1 The population of thrips recorded from onion samples in the study area 

 No. thrips in a trial   

Species R1 R2 R3 AETS (%) 

T. tabaci 22(100 %) 26(76.47 %) 35(72.92 %) 83(79.81 %) 

F. schultzei 0(0 %) 8(23.53 %) 13(27.08 %) 21(20.19 %) 

ANT 22 34 48 104 

R=round, ANT=aggregate no. of thrips, AETS (%) =Average of each total species in 

percent  

  

Figure 4. 1 Pictures of Onion thrips (left) and Tomato thrips (right) found in the study area  
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4.2. Population of Onion thrips Influenced by Varieties and Mulches  

The analysis of variance revealed that thrips population was statistically similar in all 

treatments up to 15 days after transplanting (DAT). However, from 30 DAT onwards, the 

interaction effect of varieties and mulches had a very highly significant (p<.0001) 

difference (Appendix Table 1). All the interaction had a lower thrips population than the 

untreated plot (Table 4.2). The lowest mean number of thrips was recorded in Nafis with 

white plastic mulch, which is 3.33, 15.02, and 31.80, followed by Nasik with white plastic 

and Nasik with straw mulch (Table 4.2) at the early crop stages 30, 45, and 60 DAT. 

When the plants grew and its canopy coverage increased, the density of thrips in treated 

plot was high at 75 DAT. Furthermore, at 90 DAT no effects of treatments were observed 

and thrips were abundantly distributed with high density on both treated and untreated 

plots. These may be due to shading effects of the onion canopy that might have reduced 

the potentials of mulches against thrips (Appendix Figure 3). 

The current study similar with Vos et al. (1991) and Kuepper (2004) who reported that 

reflective mulches were effective in repelling winged thrips from landing on mulched 

crops. However, mulches cease to repel insects, as the plant canopy coverage became 

more than about 60% of the soil surface. They concluded that plastic mulches are most 

effective only at early growth stages of the crops when the plants are small. Similar report 

revealed that, the use of plastic mulch to cover the beds is an effective tool for migrating 

thrips population only at the early developmental stage of plants with small canopy 

(Razzak et al., 2019).   

Similarly Larentzaki et al. (2008) and Hammon et al. (2009) reported that Straw mulch 

reduces thrips densities compared with non-treated plot. In addition, Bernardo (1991) 

reported that population of thrips significantly reduced on watermelon mulched with rice 

straw and hog manure as compared to the bare plots. These was due to the ground cover 

by mulches interrupt thrips pupation sites whereby break completion of their life cycle. 

 

 

 

 



28 
 

Table 4. 2 Interaction effect of varieties and mulching techniques on mean number of 
thrips/plant 
Variety*mulch 15 DAT 30 DAT 45 DAT 60 DAT 75 DAT 90 DAT 

Bom*no 9.40 26.54a 38.82a 72.10a 62.67a 74.33 

Bom*Wp 8.26 10.51e 18.46cd 42.89c 55.97c 73.33 

Bom*st 10.08 15.59d 22.02c 54.30b 57.10bc 73.23 

Nas*no 9.67 25.07ab 39.55a 71.13a 61.40ab 73.83 

Nas* Wp 6.19 8.64e 16.04d 44.48c 56.80bc 73.03 

Nas*st 7.14 18.52cd 27.70b 49.05bc 57.43bc 72.93 

Naf*no 10.99 25.56a 38.59a 70.57a 59.47abc 73.63 

Naf* Wp 6.58 3.33f 15.02d 31.80d 56.97bc 73.33 

Naf*st 9.70 20.66bc 29.03b 57.38b 57.53bc 72.93 

Mean 8.67 17.16 27.25 54.86 58.37 73.40 

CV 29.26 8.78 5.01 4.84 2.78 0.76 

Means followed by the same letter within a column are not significantly different at 

(p>0.05), (DMRT). 

DAT= Date after transplanting, Bom=Bombay, Nas=Nasik, Naf=Nafis, WP=White 

plastic, St=Straw  

4.3. Effects of Mulch and Varieties on Percentage Reduction of Thrips Population  

The analysis of variance revealed that the interaction effect of varieties and mulches had a 

very highly significant (<.0001) difference in percent reduction of thrips population 

(Appendix Table 2). The highest reduction of thrips population was recorded in Nafis with 

white plastic mulch, which is 86.9, 61.1, and 54.9, followed by Nasik with white plastic, 

and Bombay with white plastic at the early crop stages 30, 45, and 60 DAT (Table 4.3). 

Two predators of thrips (orius spp. and spiders) were observed on mulched plot. This is 

because mulch provides shelter for thrips predators.  

The present study similar with Stavisky et al. (2002) and Reitz et al. (2003) who reported 

that the positive effect of mulches against thrips has been demonstrated by the use of UV-

reflective mulches. They can reduce thrips populations by disrupting their ability to 

recognize and land on their hosts. Kuepper (2004) reported that 3 to 68 % of the thrips 

populations were repelled from landing on crop mulched with reflective plastic sheets. 
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Similar research reported that, cover soil surface with white mulch  reduces population of 

thrips and increase yield (Ammar and Abolmaaty, 2016).  

Table 4. 3 Interaction effect of varieties and mulching techniques on % reduction of 
thrips/plant 

Variety*mulch 15DAT 30DAT 45DAT 60DAT 75DAT 90DAT 

Bom*no 0 0 0 0 0 0 

Bom*Wp 18.76 60.41 52.35 40.41 10.69 1.34 

Bom*St 27.22 41.42 43.30 24.63 8.88 1.47 

Nas*no 0 0 0 0 0 0 

Nas*Wp 36.14 65.18 59.43 37.48 7.49 1.07 

Nas*St 23.28 25.49 29.97 30.99 6.45 1.21 

Naf*no 0 0 0 0 0 0 

Naf*Wp 38.87 86.92 61.10 54.91 4.19 0.62 

Naf*St 9.72 18.77 24.84 18.66 3.24 0.95 

Mean 6.89 33.13 30.11 23.01 4.55 0.74 

CV 604.66 17.62 8.53 16.55 60.06 119.95 

Means followed by the same letter within a column are not significantly different at 

(p>0.05), (DMRT). 

DAT= Date after transplanting, Bom=Bombay, Nas=Nasik, Naf=nafis, Wp=White plastic, 

St=Straw  

4.4. Effect of Variety and Mulches on Relative Yield Losses 

A maximum yield loss of (26.67, 26.33, and 25.93 %) were recorded on untreated plots of 

Nafis, Nasik, and Bombay varieties (Table 4.4).The present study  similar with the work 

done by Yeshitla Merene (2015) who  reported that onion bulb yield losses of 26-57% due 

to onion thrips in Ethiopia. Similarly, Eshetu Bekele et al. (2006) reported that losses due 
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to T. tabaci on onion ranged from 10-85% in Ethiopia. Waiganjo et al. (2008) reported 

that thrips are present in all onion-growing areas and can cause up to 37% yield loss.  

Table 4. 4 Interaction effect of varieties and mulching techniques on % yield loss 

Variety*mulch 

                         

Marketable yield % yield loss 

Bom*no 14280.46 25.93 

Bom*Wp 17170.45 10.97 

Bom*St 15550.52 19.39 

Nas*no 14202.41 26.33 

Nas*Wp 17955.52 6.89 

Nas*St 18254.41 5.34 

Naf*no 14148.38 26.67 

Naf*Wp 19283.61 0 

Naf*St 16526.4 14.32 

Mean 16374.69 15.09 

CV 2.87 16.0 

Bom=Bombay, Nas=Nasik, Naf=nafis, Wp =White plastic, St=Straw 

4.5. Effect of Variety and Mulches on Yield and Yield Components of Onion 

Interaction effect of varieties and mulching exhibited a highly significant (P<0.001) effect 
on the total biomass, marketable yield, unmarketable yield and total yield (Appendix 
Table 3). 

The highest biomass, marketable and total yield (21.93, 19.28 and 20.09 t/ha) with the 

lowest unmarketable yield (0.81 t/ha) was obtained from combined application of Nafis 

and white plastic mulch (Table 4.5). Whereas, the lowest biomass and total yield (16.71, 

15.38 t/ha) was obtained from non-treated plot of nafis variety. Similarly, the lowest 

marketable yield and highest unmarketable yield (14.20 and1.25 t/ha) was obtained from 

non-treated plot of nasik variety.  

The present finding similar with the results of Vavrina and Roka (2000) who reported that 

plastic mulch improved the net return from onions by increasing bulb weight and 

marketable yield by delaying of virus incidence, enhancing faster growth and the 

development of crop. Similarly, UV reflective much significantly increase total yield and 
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marketable yield than other mulches and without mulch in tomatoes(Khan et al., 2023).  

Hamma (2013) also revealed that the highest bulb yield was observed from white plastic 

mulch than no mulch and other application. Moreover, onion yield was remarkably higher, 

bulbs were larger and harvest was earlier for crops grown using the white plastic mulch in 

comparison with no mulch and other mulch application (Anusuya and Betsy, 2001). 

The highest onion yield next to the plastic mulch was obtained from the straw mulch 

compared to no mulch. This result coincide with Russo  et al. (1997) who reported that 

mulching of different types of organic materials like chopped grass and clover material 

improved significantly the plant development, plant growth and also increased bulb yield 

of onion. Similarly, organic mulch such as andropogon grass enhanced and improved the 

productivity of tiny and medium size onion in Guinea savannah zone of Ghana (Knowler 

and Bradshaw, 2007). 

Table 4. 5 Interaction effect of varieties and mulching on yield and yield components of 
onion 

Variety*mulch 

Total biomass 

yield kg/ha 

Marketable 

yield t/ha 

Unmarketable 

yield kg/ha 

Total 

yield 

t/ha 

  Bom*no 16837.13e 14.2805e 1253.383a 15.5338e 

  Bom*Wp 19760.66bc 17.1705bc 1005.517d 18.176bc 

  Bom*St 18077.58de 15.5505de 1089.487c 16.64de 

  Nas*no 16757.31e 14.2024e 1241.92a 15.4443e 

  Nas*Wp 20650.07ab 17.9555abc 942.4733e 18.898abc 

  Nas*St 20796.44ab 18.2544ab 1126.873bc 19.3813ab 

  Naf*no 16714.37e 14.1484e 1234.363a 15.3828e 

  Naf*Wp 21934.63a 19.2836a 813.44f 20.0971a 

  Naf*st 19046.91cd 16.5264cd 1166.77b 17.6932cd 

  Mean 18952.79 16.37469 1097.136 17.47182 

  CV 2.56591 2.879021 1.792647 2.709024 

  Means followed by the same letter within a column are not significantly different at 

(p>0.05), (DMRT). Bom=Bombay, Nas=Nasik, Naf=nafis, Wp=White plastic, St=Straw 
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4.6. Economic Analysis  

The result of the economic analysis showed that the maximum net benefit (978, 037.6 

ETB ha-1) was obtained on interaction effect of Nasik with straw mulch and the minimum 

net benefit (766, 347 ETB ha-1) was obtained on Bombay red with no mulch (Table 4.6). 

This result indicated that 211, 690.6 Birr over advantageous than the least treatment 

Bombay red with no mulch. The treatment combination of Bombay red with straw (832, 

427 ETB ha-1) also have the highest net benefit next to the combination of Nasik with 

straw mulch and has the net benefit advantage of Birr 66, 080 over the least benefit 

treatment Bombay red with no mulch.   

According to Table 4.7, all treatments with a net benefit less than or equal to the previous 

treatment were dominated and excluded from future analysis on the basis of  (CIMMYT 

1988). Then, a maximum net benefit (978, 037.6 ETB ha-1) in a low production input cost 

(7700 Birr/ha) was obtained on the interaction effect of Nasik with straw mulch with an 

acceptable marginal rate of return (Table 4.8). 

Table 4. 6 Partial budget analysis for the management of onion thrips 

 TRT com 

     CBD 

 

Bom*

no 

Bom*

WP 

Bom

*St 

Nas*n

o 

Nas*

WP 

Nas*S

t 

Naf*n

o 

Naf*

WP 

Naf*S

t 

1.AMYkg/

ha 

 

1285

2.5 

15453.

5 

1399

5.5 

12782

.2 

16160

.0 

16429

.0 

12733

.6 

17355

.2 

14873

.8 

2.Sale(ET

Bkg 

 

60 60 60 60 60 60 60 60 60 

3.GR(ETB/

h) 

7711

47 

92720

7 

8397

27 

76692

9.6 

96959

7 

98573

7.6 

76401

3.6 

10413

14 

89242

5.6 

4.CM(ETB

/ha) 

0 28340

0.8 

2000 0 28340

0.8 

2000.

0 

0 28340

0.8 

2000.

0 

5.CV(ETB/

ha) 

4800 4800 4800 5200 5200 5200 5200 5200 5200 

6.CLMP/ha 0 1000 500 0 1000 500 0 1000 500 
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7.TVC(ET

B/ha) 

4800 28920

0.8 

7300 5200 28960

0.8 

7700 5200 28960

0.8 

7700 

8.NB 

(ETB/ha) 

7663

47 

63800

6.2 

8324

27 

76172

9.6 

67999

6.2 

97803

7.6 

75881

3.6 

75171

3.6 

88472

5.6 

Trt com=treatment combination, CBD=cost benefit data, AMY=Adjusted marketable 

yield, GR=Gross return, CM= Cost of mulch, CV=Cost of variety, CLMP=Cost of labor 

for mulch preparation, TVC=Total variable cost, NB=Net benefit  

Table 4. 7 Dominance analysis for onion yield  affected by varieties and mulches 

TRT com TVC (ETB /ha) NB (ETB/ ha) Dominance 

Bom*no 4800 766347  

Nas*no 5200 761729.6 dominated 

Naf*no 5200 758813.6 dominated 

Bom*St 7300 832427  

Nas*St 7700 978037.6  

Naf*St 7700 884725.6 dominated 

Bom*WP 289200.8 638006.2 dominated 

Nas*WP 289600.8 679996.2 dominated 

Naf*WP 289600.8 751713.6 dominated 

Trt com= treatment combination, TVC = Total Variable Cost, NB = Net Benefit 

Table 4. 8 Marginal rate of return (MRR) of onion yield as influenced by interaction effect 
of varieties and mulches 

Trt com TVC Birr/ha NB Birr/ha MRR(%) Rank 

Bom*no 4800 766347 0 3 

Bom*St 7300 832427 2643.2 2 

Nas*St 7700 978037.6 36402.65 1 

Trt com= treatment combination, MRR= Marginal rate of return, TVC = Total Variable 

Cost, NB = Net Benefit 
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5 .CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

The study showed that the combined effect of onion varieties and mulching significantly 

reduced T. tabaci population, enhanced thrips natural enemies and the gross gain per 

hectare. The highest T. tabaci population percentage reduction, biomass, marketable and 

total yield was obtained from the combination of nafis varieties and white plastic mulch. 

However, the result of economic analysis showed that the highest net benefit with low 

production cost was obtained from the combination of Nasik with straw mulch followed 

by Bombay red with straw mulch. This was due to their lowest production input cost. 

Although combination of nafis with white plastic gave the highest marketable yield, its 

production input cost was relatively high as a result it was eliminated during dominance 

analysis. Moreover, mulch provided the occurrence of some natural enemy of onion thrips 

such as orius spp. and spiders. Two thrips species namely T. tabaci and F. schultzei were 

recorded from the study area and among these two species, T. tabaci was found to be the 

dominant species.  
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APPENDICES 
 

Appendix Table 1. ANOVA Table for number of onion thrips/plant  

Dates                                                                                                            SV DF SS MS F. Value Pr > F 

15 DAT Rep 2 6.4190519 3.2095259 0.5 0.6164 

 Mu 2 42.018674 21.009337 3.27 0.0647 

 VA 2 13.620452 6.8102259 3.27 0.3701 

 mu*va 4 13.359348 3.339837 0.52 0.723 

 Error 16 102.95168 6.4344801   

 Total 26 178.36921    

30 DAT Rep 2 14.197452 7.098726 3.12 0.0715 

 Mu 2 1512.336 756.16802 332.85 <.0001 

 VA 2 5.620052 2.810026 1.24 0.3166 

 mu*va 4 119.69299 29.923248 13.17 <.0001 

 Error 16 36.349281 2.27183   

 Total 26 1688.1958    

45 DAT Rep 2 9.721756 4.860878 2.61 0.1042 

 Mu 2 2288.1017 1144.0508 615.11 <.0001 

 VA 2 9.170422 4.585211 2.47 0.1166 

 mu*va 4 94.258044 23.564511 12.67 <.0001 

 Error 16 29.758778 1.859924   

 Total 26 2431.0107    

60 DAT Rep 2 0.605267 0.302633 0.04 0.9581 

 Mu 2 4499.4218 2249.7109 319.18 <.0001 

 VA 2 45.584422 22.792211 3.23 0.0662 

 mu*va 4 351.01231 87.753078 12.45 <.0001 

 Error 16 112.7748 7.048425   

 Total 26 5009.3986    

75 DAT Rep 2 1.0696296 0.5348148 0.2 0.8184 

 Mu 2 109.12296 54.561482 20.7 <.0001 

 VA 2 1.9696296 0.9848148 0.37 0.6941 

 mu*va 4 15.643704 3.9109259 1.48 0.2536 
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 Error 16 42.17037 2.6356481   

 Total 26 169.9763    

90 DAT Rep 2 4.5088889 2.2544444 7.17 0.006 

 Mu 2 4.02 2.01 6.39 0.0091 

 VA 2 0.74 0.37 1.18 0.3336 

 mu*va 4 0.4 0.1 0.32 0.8617 

 Error 16 5.0311111 0.3144444   

 Total 26 14.7    

DAT= Days after transplanting, VA= Variety, Mu=mulch, Rep = Replication, SV = 

Source of variation, DF = Degree of freedom, SS = Sum Square, MS = Mean Square 

Appendix Table 2 ANOVA Table for % reduction of onion thrips  

Dates                                                                                                            SV DF SS MS F. Value Pr > F 

15 DAT Rep 2 2533.6472 1266.8236 0.73 0.4977 

 Mu 2 1915.3787 957.689357 0.55 0.5868 

 VA 2 6725.4359 3362.71793 1.94 0.1767 

 Mu*VA 4 3718.9274 929.731839 0.54 0.712 

 Error 16 27801.853 1737.61581   

 Total 26 42695.242    

30 DAT Rep 2 48.00339 24.0017 0.7 0.5093 

 Mu 2 22864.6 11432.3001 335.36 <.0001 

 VA 2 121.64117 60.82059 1.78 0.1998 

 Mu*VA 4 1888.3254 472.08135 13.85 <.0001 

 Error 16 545.42976 34.08936   

 Total 26 25468    

45 DAT Rep 2 33.09747 16.54874 2.5 0.1133 

 Mu 2 15037.631 7518.8153 1137.1 <.0001 

 VA 2 48.44964 24.22482 3.66 0.049 

 Mu*VA 4 625.89001 156.4725 23.66 <.0001 

 Error 16 105.79613 6.61226   

 Total 26 15850.864    

60 DAT Rep 2 8.146682 4.073341 0.28 0.759 

 Mu 2 8861.2065 4430.60326 305.23 <.0001 
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 VA 2 36.704684 18.352342 1.26 0.3092 

 Mu*VA 4 713.71463 178.428657 12.29 <.0001 

 Error 16 232.2497 14.515606   

 Total 26 9852.0222    

75 DAT Rep 2 1.3146792 0.6573396 0.09 0.9163 

 Mu 2 286.97356 143.486779 19.19 <.0001 

 VA 2 73.751028 36.8755142 4.93 0.0215 

 Mu*VA 4 37.530912 9.382728 1.25 0.3281 

 Error 16 119.64095 7.4775596   

 Total 26 519.21113    

90 DAT Rep 2 0.6993734 0.34968668 0.44 0.6519 

 Mu 2 7.6448383 3.82241912 4.8 0.0232 

 VA 2 0.7923992 0.39619962 0.5 0.6169 

 Mu*VA 4 0.4347239 0.10868097 0.14 0.9664 

 Error 16 12.730821 0.79567634   

 Total 26 22.302156    

DAT= Days after transplanting, VA= Variety, Mu=mulch, Rep = Replication, SV = 

Source of variation, DF = Degree of freedom, SS = Sum Square, MS = Mean Square 

Appendix Table 3 ANOVA Table for Summary of TBY, MY, UMY, TY and YL 

 SV DF SS MS F. Value Pr > F 

TBYkg/ha rep 2 15597113.34 7798556.67 32.98 <.0001 

 Mu 2 74132929.23 37066464.61 156.73 <.0001 

 Va 2 7277186.92 3638593.46 15.39 0.0002 

 mu*va 4 11306039.63 2826509.91 11.95 0.0001 

 Error 16 3783981.7 236498.9   

 Total 26 112097250.8    

 SV DF SS MS F. Value Pr > F 

Myt/ha rep 2 15.48013394 7.74006697 34.83 <.0001 

 Mu 2 71.55079617 35.77539809 160.97 <.0001 

 Va 2 6.86138663 3.43069331 15.44 0.0002 

 mu*va 4 11.26015286 2.81503822 12.67 <.0001 

 Error 16 3.5559505 0.2222469   
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 Total 26 108.7084201    

 SV DF SS MS F. Value Pr > F 

UMYkg/ha rep 2 476.2831 238.1416 0.62 0.5526 

 Mu 2 481360.2647 240680.1323 622.2 <.0001 

 Va 2 9544.5011 4772.2505 12.34 0.0006 

 mu*va 4 57485.4999 14371.375 37.15 <.0001 

 Error 16 6189.1445 386.8215   

 Total 26 555055.6932    

 SV DF SS MS F. Value Pr > F 

TYt/ha rep 2 15.36792219 7.68396109 34.3 <.0001 

 Mu 2 60.96014312 30.48007156 136.05 <.0001 

 Va 2 6.55199647 3.27599823 14.62 0.0002 

 mu*va 4 10.60583272 2.65145818 11.84 0.0001 

 Error 16 3.58444733 0.22402796   

 Total 26 97.07034182    

 SV DF SS MS F. Value Pr > F 

YL (%) rep 2 27.295198 13.647599 2.34 0.1286 

 Mu 2 1923.254165 961.627082 164.77 <.0001 

 Va 2 184.665409 92.332705 15.82 0.0002 

 mu*va 4 304.405207 76.101302 13.04 <.0001 

 Error 16 93.379156 5.836197   

 Total 26 2532.999134    

TBY=Total biomass yield, MY= Marketable yield, UMY= Unmarketable yield, TY= 

Total yield, YL= Yield loss, VA= Variety, Mu=mulch, Rep = Replication, SV = Source of 

variation, DF = Degree of freedom, SS = Sum Square, MS = Mean Square 

 








