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8. ANNEXES 

Annex 1: Cattle body regions used for tick collection (Modified from Kaiser, 2004) 

?[ Belly or Back 

Dewlap 

Scrotum 

Restraining and casting of cattle during adult tick collection at Borena pastoral area 

65 



Annex 2: Laboratory Methodology for Modified Adult Immersion Test (AIT) 

This test procedure was originally described by Drummond et af. (1973) and modified by 

South Africa Bureau of Standards in East London (Strydom, pers. Comm., 2000 and FAO, 

2004). 

Procedures: 

Ticks in each tTeatment and control groups were weighted and this was recorded. Water was 

used as a control and the field recommended acaricide concentrations were prepared for each 

treatment group. Ticks in the control group were transferred to a glass jar (lOOml) and 

adequately covered with 20ml of water. This procedure was repeated with acaricides for the 

ticks in each of the treatment groups, making sure to shake each solution before immersion. 

Each consecutive treatment group was then immersed at exactly 30 second intervals and a 

stop watch was used to ensure proper timing. During the remainder of the 30 minutes period, 

the glass jar containing the ticks and the acaricides were gently agitated several times. 

Thirty minutes after the immersion of the ticks in the control group, the liquid was decanted 

off, and the ticks were inverted onto a clean, dry piece of filter paper in an aluminium foil 

dish. All the ticks were placed on their ventral sides, each on a dry portion of the filter paper. 

The above procedure was then repeated with the ticks in the treated group at exactly 30 

seconds intervals. They were then air dried at room temperature for an hour. The ticks were 

then pasted onto double sided adhesive strips on glass petridish with their ventral sides facing 

upwards, keeping their capituli clear of the tape. The glass petridish were then placed in 

larger, plastic boxes containing a moistened sponge for seven days in incubator maintained at 

temperature between 27°C and 30°C with a photoperiod of 12:12 (LD) hour. Humidity was 

not measured but the sponge was freshly moistened every 24 hours. 

The ticks were then examined after seven days and the number of dead ticks that is those 

which had turned black was recorded and this was not seen as mortality due to the acaricides 

but rather natural died off. The eggs laid in each treatment group were then weighed and the 

results were then recorded on relevant forms. 
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To estimate the efficacy of acaricide, both groups (treated and control) of each tick species 

were tested either using the egg laying test (ELT) method which involves the comparison of 

the egg mass of ticks acaricide treated with the egg mass of untreated ticks and finally 

estimate the percentage control value, as if they represented a number of ticks dead by the test 

acaricide, using the following fonnula: 

Percent control = MEC - MET x 100 

MEC 

Where, MEC and MET are mass of eggs laid by control ticks and treated ticks, respectively. 
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Annex 3: Some materials and activities during In-vitro efficacy trials 

Plastic flasks with small holes Size wise grouping of engorged adult females tick 

During weighting of eggs laid by each tick Adult ticks pasted on double sided adhesive strips 
With ventral side upward 

Each pasted ticks put in to large plastic and incubated 
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Annex-4: Questionnaire set interview pastoralists on herd structure, tick infestation constraints, 

acaricide delivery and usage and tick control practice 

Region __ _ Zone ___ _ District _____ PA, _____ Date, _____ _ 

Livestock structure and management system 

1. How many animals do you have? 

N Cattle: Oxen Cow Bulls Heifers Calves 

BI Small ruminants: Sheep Goat ___ _ 

C/Equines: Donkey __ _ Horse ____ Mules __ _ 

2. How do you manage your animals in different seasons of the year? 

N During Long rainy season: Free grazing __ Tether Stall feeding __ 

BI During cool dry season: Free grazing __ Tether Stall feeding __ 

CI During short rainy season: Free grazing __ Tether __ Stall feeding __ 

DI During major dry season: Free grazing __ Tether Stall feeding __ 

3. What is the main importance of keeping cattle? 

NMilk production BI manure CI social prestige and status DI paying do ironic 

Cattle tick infestation and tick control 

1. What are the most five common diseases affecting your cattle? 
N ________ ___ B/ _____ _ C/ _____ _ 

D/ _______ _ E/ ____ _ 

2. Do you know ticks? N Yes B/No 

If yes, what do you call ticks by local name? ______ _ 

3. Have you seen livestock infested with ticks in this area? AlYes BI No 

If yes, which livestock species infested most by ticks? N Cattle BI Caprine C/Equine 

4. Do you know that tick transmit diseases? N Yes BlNo 

5. What is/are the most importance of tick infestation on cattle production in this area? 

N Losses BI Pathogenic role CI Transmission of disease DI others " . 

6. In which season of the year does tick infestation more common? 

N Short rainy BI Major dry CI Long rain DI Cool dry 

7. How did you treat cattle infested with ticks? NWith drugs/acaricides BI Culturally 

If culturally, how? specify _______ _ 
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8. If you used drug, when did you start to use (in year)? AIl-4 B/5-8 

9. Which type (color) of drug/acaricide do you know commonly used? 

AlAmitrazI2.5% 

C/Cypermethrin 2% 

B/Diazinon 60% EC 

O/Ivennectin 

C/> 9 

10. Why do you use this drug commonly? AI Low cost BI Easy available CI High efficacy 

11. Where did you get these drugs/acaricides? AI Government vet. clinic 

B/CAHWs C/Private veterinary Phannacy O/Local market 

12. Who are giving the treatment? AI CAHWs BI Yourself CI Veterinary personnel's 

13. What method of acaricide application do you commonly used? A1Manual spraying 

BI Dipping CI Hand dressing 01 Spray races 

14. Did you observe with drawl period and expired date? Ai Yes BlNo 

15. Do you have regular tick treatment/control programme? AI Yes BI No 

16. What is your basis for acaricide dilution and dosage detennination? AlBody weight 

BlNumber of animals c/Age of animals 01 Type of acaricide application 

17. Do you use acaricide that are diluted and stored for a day/s, week/s? AI Yes BlNo 

18. Is there any situation that you treat your animal separately (based on sex, age, species, herd or 

other) against ticks? AlYes BlNo 

If yes, based on what? AlSex: M or F BIAge: young or adult 

C/Animal Species: O/Herd/flock : _ _____ _ 

19. Did you practice any rotational usage of acaricides? AlYes BlNo 

If yes, what and what type of acaricides? .................. . . .. . ... . . .. . . ...... .. ...... . . . . . .. . 

20. Do you aware of proper usage and handling of acaricides; like storage condition, observing 

withdrawal period and expired date, wearing gloves during preparation and application, 

previously? AlYes BI No 

21. Do you have any awareness on the development of acaricide resistance by ticks and its 

consequences for the livestock production? AI Yes BI No 

Thank you!!!!! 

Name of interviewer: ______ _ 

Signature: ____ _ 

Date _____ _ 
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Annex 5: Ovipositing response of engorged adult female Rhpulchellus and A.gemma after immersion in Amitraz 12.5% and Diazinon 60%EC 

and 7 days' incubation. 

Trail Tick species Acaricides N Eng.wght (grn) S No.LE EggM (grn) %C 

Rhpulchellus Amitraz 10 2.77 1 1 0.02 94.44 

Rhpulchellus Diazinon 10 2.83 2 2 0.14 61.11 

Rhpulchellus Control 10 2.78 10 9 0.36 0.00 

Trail-1 A.gemma Amitraz 10 2.82 0 0 0 .00 100.00 

A.gemma Diazinon 10 2.60 1 0.06 81.25 

A.gemma Control 10 2.37 9 8 0.32 0.00 

Rhpulchellus Amitraz 10 2.61 0.08 78.38 

Rhpulchellus Diazinon 10 2.81 1 0.07 81 .08 

Trail-II Rhpulchellus Control 10 2.62 9 9 0.37 0.00 

A.gemma Amitraz 10 2.56 0 0 0.00 100.00 

A.gemma Diazinon 10 2.38 1 0.01 97.06 

A.gemma Control 10 2.44 8 8 0.34 0.00 

Rhpulchellus Amitraz 10 3.10 0 0 0.00 100.00 

Rhpulchellus Diazinon 10 2.74 1 0.11 71.79 

Trail-III Rhpulchellus Control 10 2.86 10 10 0.39 0.00 

A.gemma Amitraz 10 2.50 0 0 0.00 100.00 

A.gemma Diazinon 10 2.71 1 1 0.04 88.24 

A.gemma Control 10 2.55 9 9 0.34 0.00 

N=Number of female tick immersed and incubated; Eng.wght (gm) = Engorgement weight (gm); S= Number of tick survived afte r immersion and 7 days 

incubation; No.LE =Number oflaid eggs; Egg M (gm) = Average egg mass per treatment group (gm); %C=Percent Control 
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