         CHAPTER SEVEN
 DISEASES ANDINSECT PESTS OF FRUIT CROPS
7.1 DISEASE OF FRUIT AND PLANTATION CROPS
 DISEASES OF SWEET ORANGE (Citrus sinensis (L.) Osbeck)
Anthracnose (Colletotrichum gloeosporioides)
Significance and distribution 
Fruiting bodies of the causal fungus are present in the dead tissue of twigs, leaves, or rind. The fungus is a common symptomless invader of citrus leaves, stems, and fruit rind, which usually causes no injury to the tissue even when it ages. If, however, the invaded tissue is killed by another organism or an abiotic factor, Colletotrichum gloeosporioides commonly produces acervuli on the necrotic tissue.
Disease symptoms 
The young leaves wilt suddenly and die. Gum exudates appear on the branches and the affected bark cracks, woody parts die, and sometimes black pustules develop in some cases. Cankerous growth also appears. Serious damage occurs particularly after pruning of the trees. At first, few spots and later discoloration of large dimensions are seen on fruit and ripe fruit is deformed and deformed and decays. On lemon trees, decay symptoms appear on green twigs, shoots and blossoms. Affected leaves turn black and die. Infected fruits remain on the tree and exhibit scab growth.
Causal pathogen
Colletotrichum gloeosporioide is the causal fungus. The post-bloom fruit drop disease results from infection of blossoms by a virulent strain of Colletotrichum gloeosporioides. The strain differs morphologically from some isolates of C. gloeosporioides that are symptomless invaders of citrus tissues.

Disease cycle and epidemiology
Initial inoculums for the infection of blossoms originates from latent infections on the leaf surface, whether small amounts of the virulent type of C. gloeosporioides exist among more numerous latent infections of the nonvirulent type. With prolonged wetting, the subcuticular hyphae give rise to acervuli, from which spores are dispersed by rain. Rainfall has to be followed by prolonged periods of wetness for an epidemic to develop. The minimum time for spore germination and infection is 12-18 hours, and disease development is rapid from then on. If damp conditions prevail over 90% of the blossoms may show symptoms after 2-3 days. Once acervuli are produced on these blossoms, the number of pathogenic spores within the tree rises drastically.
Control measures 
Disease control is achieved by protecting blossoms with sprays of benomyl, thiabendazole, and chlorothalonil. 
 DISEASES OF BANANA (Musa paradisiacal subsp. sapientum Kunze). 
Banana fusarium wilt or Panama disease (Fusarium oxysporum)
Disease significance and distribution
The disease was first recorded from Panama in 1890 and its presence has since been recorded from all over the world wherever banana is grown. It occurs in Central and South America, parts of Africa (Tanzania, Kenya, Uganda, etc.), Siri Lanka, Burma, Thailand, Malaysia, Indonesia, Hawai, Fiji, Australia, New Zealand, Phillipines, and India. 
Disease symptoms
Infection may take at any stage in very young suckers and growing adult plants through most apparent on plants at least 5 months old and 2-3 months old plants are also killed under highly favourable conditions for disease development.
The first symptom of the disease is faint yellow streak in the petiole of the oldest and lowest leaf. Two types of symptoms follow this stage:
1. In the yellowing type is progressive yellowing of the old leaves and eventually collapse at the petiole.
2. In the non-yellowing type, the leaf collapses at the petiole without leaf chlorosis.
Often all the leaves but the youngest collapse, the heart alone remaining upright. Any new leaves that are produced are blotchy and yellow, often with wrinkling of lamina. The pseudostem often shows a more or less conspicuous longitudinal splitting of the outer leaf sheaths that form the outer covering of the pseudostem. About 4-6 weeks after appearance of the streak on the petiole only dead trunk of trunk of the pseudostem remains.
Discoloured vascular strands varying from light-yellow to dark-brown are the distinguishing internal symptoms. Usually the discoloration appears in the outer or odest leafsheath and extends up to the pseudostem. Vascular discoloration is pronounced in the rhizome but is not common in the roots. However, roots of diseased rhizomes are frequently blackened and decayed. Longitudinal sections through diseased root-bases show characteristic red strands passing into the rhizome stele.
In summary, banana fusarium wilt first begins with conspicuous yellowing of the bottom leaves. Discoloration starts at the margin and spreads toward the midrib. Discolored leaves undergo rapid wilting followed by sucking of petioles with characteristic leaf drooping, withering and browning. Subsequently leaves are subject to a similar development until only the topmost leaf is left standing erect while green in color. The withered leaves form around the pseudostem of the plant. The top leaf eventually withers while the dead plant remains upright until it is blown over by wind.
Heavily infected plant becomes stunted in growth and develops abnormal bunches and fruits ripen prematurely. The fingers become bottlenecked and ripe irregularly and too rapidly while the pulp become pithy, yellow and acidic in taste. When the affected plants cut open show yellow, red or brown discoloration of vascular strands. This discoloration eventually turns purple to black. Diseased rhizomes possess a characteristic smell that becomes unpleasant as a result of putrification to the secondary rots. Roots of the disease plants often become black and start decay.

Causal pathogen
The causal pathogen is Fusarium oxysporum f.sp. cubense. The mycelium is mainly intercellular, being typically found in the vascular vessels, though intercellular hyphae may be observed in the cortex of roots and in parenchymatous tissue in proximity to the infection court. The sporodochia (conidia-bearing bodies) appear at a late stage on the surface of the petioles and leaves of infected plants. The conidiophores are verticilliately branched and measure 70 m in length. Conidia are borne at the apical end of main lateral branches. Microconidia are 0- and 1- septate, ovate or elongate and measure 5-7 x 2.5-3m. macroconidia are sickle-shaped, pedicellate, mostly 3-septate and measure 22-36 x 4.4 m. chlamydospores are oval or spherical and usually in pair. There are different physiological races.
Disease cycle
The fungus is a soil-inhabiting pathogen surviving in the soil mainly as chlamydospores formed by the hyphal and conidial cells. The pathogen penetrates the plant directly through roots and indirectly through the damaged rhizomes or through injured roots, e.g., nematodes. The fungus then produces mycelia that move upwards into the psedomstem and leaves through vascular bundles, resulting in wilting due mainly to toxic substances. Secondary spread is by means of wind-blown conidia, irrigation water or movement of infested soil by surface flood-water. The chief way of transmission is the movement of infected rhizomes or suckers to new places.
Disease epidemiology 
Depth of soil penetration, survival and dispersal of the pathogen depends on soil conditions. Clay soils retard the spread and penetration is more in sandy soils. So light-textured of 30% is favourable for the pathogen.
Control measures
1) Eradication of diseased plants and quarantine
2) Use of disease free suckers
3) Crop rotation
4) Improvement of soil conditions by flooding the soil for six months or more to reduce inoculums by suffocation
5) Breeding and cultivation of resistant varieties
6) Use of antagonistic organisms or biological control e.g. actinomycetes and soil-bacteria capable of producing antibiotics such as musarin and monamycin
7) Application of sodium nitrate and mercuric salts to the soil check fungal growth on small scale farming.

 Sigatoka disease (Mycosphaerella musicola Leach, anamorph: Cercospora musae)
Significance and distribution 
It first occurred in the Sigatoka Valley of Fiji Island in 1913 and destroyed almost all banana plantations, hence its name is sigatoka disease.
Disease symptoms 
The symptoms first appear on the leaves as light-yellow spots. These spots enlarge and become oval and colour changes to dark brwon. The centre of these spots die, turning light-grey and surrounded by brown ring. The ring is also surrounded by a bright-yellow halo. On severe infection, spots coalesce, killing large portion of the leaf until the majority of the leaves are dried and scorched brown. Other characteristic symptoms include the formation of streaks on the petioles and lines of brown spots with a grayish centre running parallel to the midrib and a concentration of spots on the leaves causing leaves to die.
Causal pathogen 
Mycosphaerella musicola Leach is the causal fungus. The pathogen survives on the banana foliage in the soil in form of perithecia that liberate ascospores later. The fungus produces two types of spores i.e. conidia and ascospores. Under favourable conditions each kind of spore produces its own typical symptoms. Conidia on conidiospores are water-borne and spread through the banana plantation during humid and windy weather. The ascospores are wind-borne and mainly infect expanded leaves.
The pertithecia are ostiolate, brownish black; asci eight-spored; ascospores 1-septate, hyaline, 20 -80 x 2-6m. spermagonia also occur. Ascospores are well adapted for survival in the absence of rainfall in lower canopy of banana leaves; infectivity of ascospores dependent on expulsion from the perithecia into moving air and deposition on susceptible host surfaces.
Disease cycle 
The pathogen survives on the banana foliage in the soil in form of pertithecia that liberate ascospores later.
Disease control methods
1) Spraying with medium viscosity refined mineral oils at 100-110 litres per hectare.
2) Spraying with the systemic fungicide calixin.
Disease of papaya (Carica papaya L.)
 powdery mildew of papaya (Ovulariopsis papaya Van der Biji)
Significance and distribution 
The disease is found on the leaves and undoubtedly it does serious damage on the crop.
Disease symptoms 
The disease symptoms appear in the form of large, irregular shaped, yellow blotches on the upper side of the leaves. On the lower side of the infected leaves develop a white ashy growth which later turns grey to black. In severe cases, the infected areas dry up and turn brown and whole the leaf curls upwards and dies.
Causal pathogen
Ovulariopsis papaya is the causal the causal agent. The fungus survives on the crop itself in the form of mycelium. Secondary infection is by means of wind-borne conidia. Warm and humid weather favour disease development.
Disease control
Spraying with karathane can control this disease.

Disease of mango (Mangifera indica L.) and Avocado (Persea Americana Mill.)
 Mango Anthracnose (Colletotrichum gloeosporioides Penz.)
Significance and distribution 
This is the most common and widespread fungus disease of mango. It occurs in Brazil, France, the Philippines, Indonesia, Trinidad, Peru, USA, Portugal, India and Hawaii. The disease attacks young as well as mature fruits. If early infection of fruits takes place they fall off. Mature fruits are blemished hence fetch low price in the market.
Disease symptoms 
Anthracnose of ripening fruits is characterized by the development of black spots of various forms which may be slightly sunken or may show surface cracks. These spots may coalesce to form larger spots and ultimately the whole fruit may be involved. The spots are often concentric at the stem end, and sometimes in streaks towards one side of the fruit. This suggests that the disease has spread through spores washed down by rain-water from the stem end.
The leaf and twig anthracnose is characterized by leaf spots, wither tip and blossom blight. Numerous oval or irregular spots may appear on the leaf surface. Under humid conditions these spots increase rapidly and form irregular necrotic areas. Young leaves are most susceptible to this infection. Symptoms of wither tip or die-back appear at the tip of very young branches. Black necrotic areas are formed on the affected twigs that dry from the tip downwards, accompanied by defoliation of the branch. In blossom blight the inflorescence shows minute black spots on the flowers which dry and shed.
The causal organism 
Colletotrichum gloeosporioides Penz., the imperfect (anamorph, conidial stage) state of Glomerella cingulata (Son.) Spoud & Shrenk is a widely distributed fungus causing leaf spot and anthracnose on citrus, papaya, avocado, and sugarcane, etc.
The mycelium consists of rather narrow, sparsely separate hyphae that are at first hyaline but later take on a slightly dark colour. These develop at first as tangled sub-epidermal masses of hyphae from which arise the epidermis. From the apex of each conidiophore are developed one or conidia. Setae are common on twigs but not on fruits. The conidia remain embedded in a viscid fluid that swells in moist conditions, ruptures the epidermis and exposes the conidial mass to be disseminated  by raindrop splashed and insects. The conidia in mass are pinkish but hyaline individually. They are broadly oval to oblong, with rounded ends, non- septate, and sometimes contain 1-2 globules. Their average size is about 12-16 x4-6 m.
Diseased twigs and leaves which fall on the ground are a prolific source of perennation and fresh infection. The sungus has a long saprophytic survival ability on dead twigs. On the fruits most of the infection takes place from the start of the blossoming period until the fruits are more than half grown. The fungus enters the pores of the fruit while it is still green and develops in the flesh during ripening. Latent infection of mature fruits has also been reported to take through lenticels.
Humid and misty conditions are considered most favourable for infection. The fungus does not grow at relative humidities below 95%. An isolate of C. gloeosporioides from citrus is known to produce toxin (s) in liquid culture that may be responsible for die-back symptoms.
Control measures
Plant vigour keeps the infection of twigs away. Proper fertilization and watering during dry season must be done to maintain tree vigour. Tree sanitation is also important. Diseased twigs should be pruned and burnt along with fallen leaves. Pruning should be followed by spraying with suitable fungicides such as 6:6:100 Bordeaux mixture, 0.15% Cuprocide, Fytolan or Blitox-50, etc. Four to five sprayings give satisfactory control of the disease. Combination of captan with zined for spraying the trees has been found very effective against this disease. When treating mango tree with zined or Bordeaxu mixture, two sprayings should be given at the time of flowering and subsequent sprayings may be started just before the onset of the rainy season and continued until harvest at an interval of 14 days. For control of fruit rot, post –harvest fruit treatment in hot water. Fruits may be dipped in hot water at 500C for 15 minutes. Hare chemical treatments are not effective.


 Disease of grapevine (Vitis vinifera L.)
Downy mildew (Plasmopara viticola (Berk. & Curt.) Berl. & de T.)
Significance and distribution
This disease cause heavy losses to the Frech wine industry in 1875. Prof . millardet of the Bordeaux University discovered Bordeaux mixture as an effective fungicide against grapevine downy mildew in 1885. At present the disease occurs in all wet grapevine areas of the world.
Disease symptoms
Symptoms of the disease appear on all aerial and tender parts of the vine. They are more pronounced on leaves, young shoots and immature berries. On upper surface of leaves irregular light yellow spots are seen. On the opposite surface, below these spots, downy growth of the fungus is present. Later, due to necrosis, dark brown spots are found on leaves. The growth on lower surface becomes dirty grey. A number of spots coalesce to form large necrotic areas. Diseased shoots remain stunted and, due to hypertrophy, may become swollen. Infected leaves, shoots and tendrils become covered with whitish growth of the fungus. Flowers and young berries also are infected. After the growth of the fungus, the entire bunch of berries is destroyed. Sometimes only a part of the bunch is affected. When infection of berries occurs in early stage of their development fungal growth is visible on the surface. However, when the fruits are half grown and infection occurs at this stage usually the growth is confined to inside of berries. This results in light or brown colour of fruits.
Causal pathogen 
Downy mildew of grapevine is incited by the obligate parasite Plasmopara viticola (B. &C.)  Berl. & de T., family Poronosporaceae. The fungus possesses intercellular mycelium. The hyphae are coenocytic, thin walled, hyaline, and contain granula protoplasm. Their width may vary from 1-2 to 60 m. Haustroia are spherical, and sporangiophores arise from hyphae congregated in the sub-stomatal space. Their number may be 1-20 from each strima. Sometimes these sporangiophores emerge directly through the cuticle. On young berries they come out through the lenticels. The sporangiophores are produced mostly during night under conditions of high humidity. They are 300-500 m long and 7-9 m wide. Branching of sporangiophores is almost at right angle to the main axis and at regular intervals. The final branches arise from the apex. From lower branches secondary branches are also produced. From the apex of each branch 2-3 sterigmata arise and bear sporangia which are thin-walled, oval or lemon-shaped, and measure 15-30 x 11-18 m. germination of sporangia is either by production of zoospores formed inside or outside or through germ-tubes, depending upon humidity. The oospores are pear-shaped and 7-9 m in size. From their apex arise two 30 m long flagella. The oospores are produced mostly in tissues adjacent to the midrib. They are thick- walled and 25-36 m in diameter. They germinate by producing a germ-tube that bears an apical sporangium.
Disease cycle
The pathogen survives in active phase on grapevines. Main sources of survival are oospores formed on in leaf and shoot tissues. Such leaves and shoots present on the ground may contain enormous numbers of oospores that germinate in favourable season and cause infection of lower leaves near the ground. First crop of sporangia is then soon produced and dispersed by wind to new sites for infection. Rainwater splash also disperses the sporangia. Germ-tube from zoospores enters the host through stoma and lenticels. Incubation period may vary from 7-8 to 20 days depending upon susceptibility of the variety. Optimum temperature for germination of sporangia is 10-16 oC while the minimum is 5 oC. under conditions of optimum temperature and humidity germination occurs within an hour.
Disease management 
Sanitation through removal, collection and burning of fallen leaves and twigs is very important. Plantation proper spacing and training in such a manner that leaves do not remain near the ground is good for free air circulation and reduction of humidity. Spraying with zineb or maneb (0.2%), captan (0.2-0.5%), Bordeaux mixture (4:4:50), or copper oxychloride such as Blitox -50 (0.3%) is useful if applied in the following schedule:
1) Immediately  after pruning;
2) Three to four weeks after pruning;
3) Before buds open;
4) When berries have formed; and during growth of shoots.
Spraying should be stopped two weeks before harvesting. Some workers have found aureofungin as an antibiotic effective against downy mildew of grapevines.
Powdery mildew of mango (Uncinula necator (Schw.) Burr.)
Significance and distribution
Powdery mildew of grapevine occurs in mild or severe form in Americas, Europe, India, parts of Africa, and Australia. French wine industry suffered huge losses due to epidemics of this disease during 1850-1855. The disease is much more serious than the downy mildew of the same host and is more dangerous than any other powdery mildews of different crops.
Disease symptoms 
The disease attacks the vines at any stage of their growth. As in other powdery mildews, the characteristic symptom of the disease is the appearance of white, powdery patches on affected parts. All aerial parts including fruits are attacked. On young leaves small whitish patches appear on the upper, or sometimes on the lower, surface of the leaf. These patches grow in size and finally coalesce to cover large areas on the lamina. Similar floury patches are formed on the stem, tendril, flowers, and young fruit bunches. The powdery growth gradually turns grey and finally dark colour. Malformation and discoloration of the affected leaves are common symptoms. Diseased vines have a wilted appearance and remain dwarf. The stems turn brown in colour. If the attached fruits are nearing maturity they become irregular in form and only few of them ripen, though remaining undersized. If the disease has appeared early, the fruits may not develop at all. Necrosis of the penetrated epidermal cells and even of adjacent cells is a characteristic reaction of resistance in host.
The causal pathogen
Powdery mildew of grapevine is caused by the fungus Uncinula necator (Schw.) Burr. (syn. Oidium tuckeri). The mycelium is entirely superficial on the surface of parts attacked to which it adheres by means of appressoria. The hyphae are very slender, and septate, turning darker when formation of conidia is over. The conidiophores arising from the mycelium are simple and erect. They bear a chain of 3-4 conidia. The conidia are oval in shape and measure 25-30 x 15-17 m. They are resistant to desiccation.
The cleistothecia are found embedded in the superficial mycelium on the leaves, or on shoots, chiefly at the nodes or on buds among the scales and hairs. They are black when fully mature, almost round with a flattened top, and measure 75- 100 m in diameter. The peridium is covered with 8-25 septtate appendages that are coiled at the distal end. Each fruit contains 2-8 ovoid asci measuring 48-60 x 37-45 m. In each ascus there are four to six ascospores that are oval in shape and measure 20 x 31 m.
Disease cycle
In localities where cleistothecia are formed they are believed to carry the fungus from season to season. Environmental factors are very much responsible for their formation. It has been reported that conducive climatic conditions are decisive for the development of the disease. Warm, dry weather with just enough humidity is very favourable. The disease development is retarded in sunshine.
Control measures
Pruning after shedding of the leaves, thinning out and cutting back of laterals, removal and destruction of all diseased parts are important parts of clean cultivation. Dusting vines with sulphur (300 mesh) gives effective control. The first dusting should be done when new shoots are 3-6 inches long, second dusting during or just before blossoming. A third application can be made 40-50 days later.
6.6. DISEASE OF PEACH (Prunus persica (L.) Batsch)
Peach leaf curl (Taphrina deformans (Berk.) Tulasne)
Significance and distribution 
Leaf curl is a widespread disease in UK, USA, China, Japan, and parts of Australia, New Zealand, South Africa, and India. The disease causes much defoliation and distortion of leaves thus reducing the life of the tree.


Disease symptoms 
The symptoms first appear in early spring. Soon after the leaves are well out of the bud some of them appear twisted, thickened, puckered, curled downwards, and often greatly distorted. In some leaves only part of the lamina may be affected, but more usually, the entire leaf undergoes malformation. In the beginning, the affected leaves are pale green or yellowish but finally change to a reddish purple tint with which makes them very conspicuous. These leaves are more fleshy than the normal green leaves. The reddish velvety surface of the lamina soon becomes covered with a whitish bloom that represents the fructifications of the fungus. This growth is more common on the upper surface than on the lower.
Affected leaves fall off early and in heavy infections the trees may suffer severely from premature defoliation in late spring. The recurrent attacks of the disease from season to season drain off the vitality of the tree thus reducing its life span. Young shoots attacked by the fungus become swollen and distorted, even the flowers and fruits are sometimes affected.
Causal pathogen/etiology
The disease is caused by Taphrina defomans (Berk.) Tulasne, also called Exoascus deformans. The fungus is characterized by the absence of a definite fruit body, the asci being produced in a naked layer on the host surface. The mycelium is intercellular, mostly sub-cuticular but often becomes subepidermal or may be situated in the deeper tissues. The hyphae are septate with binucleate or multinucleate cells. The host-parasite interactions result ing increased growth of the cells on the upper surface of deformed leaves. This layer gives forth a large number of ascogenous cells that grow vertically rupturning the epidermis. They ultimately develop into asci that are naked and appear more like exposed terminals of hyphae than the usual clavate cells typical of asci. They measure 25-40 x 8-11 m in size. Each ascus contains eight or less, globose, unicellular ascospores, measuring 3-4 m in diameter. Yeast-like budding of the ascospores within the ascus is common. The resulting spores are called conidia (sprout conidia) and represent the asexual or conidial stage of the fungus. They are minute and enough to fill the entire ascus. The sprout conidia are oval in shape and measure 2.5-6 x 4.8m in size. The ascospores and conidia are discharged violently from the ascus. They come out in tiny balls and are carried by wind or splashes of raindrops. This usually occurs in early summer.
Disease cycle 
The asci and sprout conidia can withstand desiccation and remain viable for long periods. They germinate by producing a very short germ tube of swollen, vesicular nature. The ascospores and conidia are uninucleate and haploid. On the surface of the host these conidia either cause immediate infection or may continue budding producing more thin-walled conidia. At the time of germination of these single nucleus divides and the pair of nuclei pass into the germ tube, thus remaining the binucleate condition of the hypha.
The primary inoculum consists of ascospores and sprout conidia that persist during winter on twigs, buds, and scales. During rains these conidia may be washed down and carried to other parts of the host. In early spring, when the buds are opening in a cool humid weather (towards the end of the rainy season in Ethiopia), these conidia germinate. The infection threads fasten themselves to the leaf surface. The fertilization of the haploid conidia or the binucleate hyphae has taken place by this time. The germ tube presses against the thick cuticle of the host and the fungus slowly grows into it. Soon after this the hyphae begin to grow into the leaf tissues, especially the loose parenchyma. There they ramify as closely septate intercellular hyphae.
Control measures 
Attempts should be made to keep the tree clear of diseased leaves for tree and orchard sanitation. Fallen dry leaves should be collected and burnt. Spraying the tress with lime-sulphur or copper fungicides gives good result. One spraying in the beginning of the rainy season, and another just before opening of the buds, considerably reduce the disease incidence. Amongst copper fungicides, Bordeaux mixture (6:6:50), Perenox or Fytolan (0.3%), and Blitox -50 (0.25 %) are recommended.
Peach powdery mildew (Sphaerotheca pannosa (Wallr.) Lev.)
Significance and distribution
Powdery mildew is a serious problem on peach and rose in the drier regions of East Africa. It is a typical powdery mildew disease that imparts a floury whitish appearance of the affected parts.

Disease symptoms
First the disease symptoms appear is raised blister-like areas on the young leaves that soon become covered with grayish white, powdery fungus growth, and as the leaves expand they become curled and distorted. On older leaves, white patches develop with no or little distortion. Lesions on the leave may appear and leaves become discoloured and necrotic. Later, shoots, buds, flowers, and fruits are also attacked. On fruits, white circular lesions appear which may spread and cover the whole surface of the fruit. They heavily infected fruits turn black and the fruit skin becomes leathery and hard. Young infected seedlings become stunted in growth, fruit production reduced, and the quality of infected fruit is reduced.
Causal pathogen
Sphaerotheca pannosa (Wallr.) Lev. causes the powdery mildew of peach and rose. The pathogen survives as dominant mycelium or cleistothecia on the host. Ascospores and conidia are produced from cleistothecia and mycelia under favourable conditions and are carried by wind to young tissues where they germinate and cause both primary and secondary infections. Warm, humid weather favours disease development.
Control measures
Spraying with karathane can control this disease.
Insect pests of citrus 
· Medteranian fruit fly
· Orange dog
· Scale insects-Red scale and cottony cushion scale
· Citrus psyllides
a) Mediterranean fruit fly- Ceratitis capitata , Diptera
· Attacks citrus, ficus and mango is the main hosts
· Sometimes Solanaceae families are alternate host of the host
Damage
· Larvae- it bores the fruit
· Are small, brown spot on the fruit, while boring the fruit, it exposes the fruits to the bacteria and fungal rots
· It weaken the plant and fruit also eaten by secondary pests like fruit beetles, and small flies


Description
· Adult- decorative fly, has brown head, white thorax with yellow spot
           -Remarkable feature-female mates only once in her life
·  Eggs- laid in group on pulps of the fruit
          -White spherical in shape
· Larvae- whitish/ yellow maggot
             -About 10-12 maggot/ fruit
· Pupa- takes place in soil, fruit
          -White in color
Control
· Sanitation- removal of infected plant/parts
· Use of poisoned baits: mix sugar + Insecticides (Malathion)
· Systemic pesticides- Fenithion 
· Orange dog (Lemon butter fly)
· Lepidoptera, Papilonidae
· Main host Lemon and orange
· Larvae is damaging stage
· It is a voracious feeder
· It strips the leaves
Description
· Adult- handsome butterfly are not pest
· Eggs- laid singly on the lower surface, white, globular
· Larvae- green in color, there are brownish transverse and longitudinal strip when it disturbs, it thrusts' a bright yellow orange from the head this helps for defense mechanism
· Pupae- brown, fastened in upright position on the twigs
Control
· Hand picking
· Insecticides- parathion
· Scale insects
i. Cottony cushion scale (fluted scale)- Icerya purchase, Hemiptera, margordidae
Is polyphagous insect, the main host – citrus, but some fruits are attacked by it like mango.
Damage
· Adult and nymph is damaging stage
· Large white fluted scale
· The leaves turns yellow and falls before they mature
Description
· Adult- is distinctive insect with a size of 3.5mm
· The body covered with brown wax
· Presence  of fluted egg- sac on the body and it contains>100 oblong eggs secreted by the female 
· There are three nympal instar and are shiny and reddish
· They are found along midrib of the plant
Control
· Biological- predators beetles which are belonging to the family Coccinillidae
· Use  systematic insecticide
I. Red scale (California scale)-Aonidella auranti
· Hemiptera, Dispidae
· Major insect pest of citrus and roses
· Very common in central and Eastern part of Ethiopia
Damage
· Stage- adult and nymph- sucking insect
· They attack all parts- common on leaves, twigs, and fruits
· The  attack fruit have large number of small, circular, reddish scale
· The tissue which is found near by the insect is yellow spot and they cause also branch die-back.
Description
· Adult- flat, circular, immobile
· Nymph- reddish, settle on the fruit twigs
Control
· Removal of infested plant parts
· Use systemic insecticides
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