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Online Resource 1. Questionnaire used to assess the impacts of O. stricta and the benefits of the biological control agent Dactylopius opuntiae ‘stricta’ biotype in Laikipia, Kenya. 
Interview no. ………
1. Date:





2. Name of respondent:

3. Male or female



4. Age:

5. Individuals in household:



6. Town/village:




 7. Education level:

8. Occupation:






9. How many cattle, goats, and sheep do you have?
	Cattle
	Goats
	Sheep

	Bulls
	Cows
	Calves
	
	

	
	
	
	
	


10. What are the three most serious issues affecting your livestock and rank them?

	Issues
	Rank (1 is the most important)

	a. Insufficient grazing
	

	b. Weeds and other poisonous plants
	

	c. Lack of water
	

	d. Diseases
	

	e. Stock theft
	

	f. Wildlife – lions, leopards, cheetah’s etc.
	

	g. Other, please specify
	


11. What are the five most problematic weeds affecting livestock and rank them? (see picture sheets to aid in identification)
	Species
	Rank (1 is the most important)

	a. Opuntia stricta
	

	b. Opuntia ficus-indica
	

	c. Austrocylindropuntia subulata
	

	d. Ipomoea hildebrandtii
	

	e. Sanseveria spp.
	

	f. Agave spp.
	

	g. Lantana camara
	

	h. Argemone mexicana
	

	i. Salanum campylacanthum
	

	j. Datura stramonium
	

	k. Other, please specify
	


12. Is Opuntia stricta present on the land where you graze your livestock?

a. Don’t know

b. Yes

c. No

13. What year did Opuntia stricta arrive in this area?
a. Don’t know

b. This year (2023)

c. 1 year ago (2022)

d. 2 years ago (2021)

e. 3-5 years ago (2018-2020)

f. 6-10 years ago (2013-2017)

g. More than 10 years ago

14. Opuntia stricta is present on how much of the land where you graze your livestock? (See attached sheet to aid in assessment)
a. None

b. A little/some (<25%)

c. Moderate (26-50%)

d. Substantial (51-75%)

e. Most (>75%)

15. Which are the main areas that are occupied by Opuntia stricta? 
	Areas
	Rank (1 is most abundant area)

	a. Near homes
	

	b. In croplands
	

	c. Near livestock enclosures
	

	d. Near rivers
	

	e. Around dams
	

	f. Along roads
	

	g. On hills/mountains
	

	h. On rocky outcrops
	

	i. Other, please specify
	


16. What happens to your livestock if they eat the Opuntia stricta fruit?
	
	Cattle
	Goats
	Sheep
	Camels

	a. Don’t know
	
	
	
	

	b. Nothing
	
	
	
	

	c. Produce less milk
	
	
	
	

	d. Milk becomes distasteful
	
	
	
	

	e. They get diarrhea
	
	
	
	

	f. They lose their teeth
	
	
	
	

	g. Their lips become swollen and hard 
	
	
	
	

	h. They get sores in their mouth and eat less or nothing
	
	
	
	

	i. They lose weight
	
	
	
	

	j. They have fewer or no young
	
	
	
	

	k. They get sick
	
	
	
	

	l. They die
	
	
	
	

	m. Other, please specify
	
	
	
	


17. What happens to your livestock when they feed near Opuntia stricta plants?
	
	Cattle
	Goats
	Sheep
	Camels

	a. Don’t know
	
	
	
	

	b. Nothing
	
	
	
	

	c. Spines enter the eyes and cause blindness
	
	
	
	

	d. They get caught in the cactus causing physical injury
	
	
	
	

	e. Other, please specify
	
	
	
	


18. What happens to your livestock if there is Opuntia stricta in your grazing land and you now have less grazing available?
	
	Cattle
	Goats
	Sheep
	Camels

	a. Don’t know
	
	
	
	

	b. Nothing
	
	
	
	

	c. Produce less milk
	
	
	
	

	d. They lose weight
	
	
	
	

	e. They have fewer or no young
	
	
	
	

	f. They get sick
	
	
	
	

	g. They die
	
	
	
	

	h. Other, please specify
	
	
	
	


19. How many of your animals have died in the last 5 years because of the presence of Opuntia stricta?

	Cattle
	Goats
	Sheep
	Camels

	Bulls
	Cows
	Calves
	
	
	

	
	
	
	
	
	


20. How many of your animals are blind because of the presence of Opuntia stricta?

	Cattle
	Goats
	Sheep
	Camels

	Bulls
	Cows
	Calves
	
	
	

	
	
	
	
	
	


21. In terms of livestock production (sick or dead cows, goats, sheep or camels) how much money have you lost in the last year as a result of the presence of Opuntia stricta?

a. Don’t know

b. None

c. Less than 10,000KSH

d. 10,001 to 50,000KSH

e. 50,001to 100,000KSH

f. 100,001to500,000KSH

g. More than 500,000KSH

22. How many families have, in the last 5 years, abandoned their homes in your village and moved elsewhere because of the Opuntia stricta invasions?

	
	To another area in same village
	To another village or town – moved away from area

	a. Don’t know
	
	

	b. None
	
	

	c. Less than 5 families
	
	

	d. Between 5 and 10 families
	
	

	e. More than 10 families
	
	


23. Have you tried to control Opuntia stricta?

a. Yes (if answer “yes” please continue with Question 24) 
b. No (if answer “no” please go to Question 34)
24. If you have tried to control Opuntia stricta what method do you use?

a. Burning

b. Slashing/cutting

c. Ploughing

d. Chemicals/herbicides

e. Other, please specify

25. What do you think is the best way to control Opuntia stricta?

a. Burning

b. Slashing/cutting

c. Ploughing

d. Chemicals/herbicides

e. Other, please specify

26. Do you pay people to help you control Opuntia stricta?

a.
Yes

b.
No

27. If yes, how much do you pay people to help you control Opuntia stricta?

a. Nothing – family and friends

b. Food and/or beverages 

c. <5,000KSH per acre

d. 5,001-10,000KSH per acre

e. 10,001-20,000KSH per acre

f. 20,001-30,000KSH per acre

g. >30,000KSH per acre

28. If you use herbicides to control Opuntia stricta, how much money do you spend on chemicals/herbicides every year?

a. Nil 

b. <5,000KSH
c. 5,001-10,000KSH 
d. 10,001-20,000KSH
e. 20,001-30,000KSH

f. >30,000KSH 

29. Has the density/cover of Opuntia stricta increased or decreased in the last 5 years?

a. Don’t know

b. Increased

c. Decreased

d. Stayed the same

30. Are the cactus plants bigger or smaller than they were 5 years ago? 

a. Don’t know

b. Bigger

c. Smaller

d. Stayed the same

31. Do the cactus plants produce more or fewer flowers than 5 years ago? 

a.
Don’t know

b. 
More

c.
Less

d.
Stayed the same

32. Do the cactus plants produce more or fewer fruits than 5 years ago?

a.
Don’t know

b.
More

c.
Less

d.
Stayed the same

33. Have you heard of biological or natural control (using insects or diseases to control problem plants)?

a. Don’t understand

b. Yes

c. No

34. Have you seen a natural enemy or biological control agent feeding and breeding on Opuntia stricta?

a. Yes (If answer “yes” please continue with Question 35)
b. No (If answer “no” end the interview here)
35. What does this natural enemy look like?

_________________________________________________________________________________________
_________________________________________________________________________________________
36. How did this natural enemy get to Laikipia?

a.
Don’t know

b.
Blown by the wind

c.
Introduced by animals (e.g. birds, etc.)

d.
Introduced by people.

37. Where have you seen this natural enemy on Opuntia stricta? (Could be more than one answer so please ring all positive responses)
a.
Near your home

b.
Near livestock enclosures

c.
Near rivers

d.
Around dams

e.
Along roads

f.
On hills/mountains

g.
On rocky outcrops

h.
Other, please specify

38. What impact does the natural enemy or biological control agent on Opuntia stricta have? (Could be more than one answer so please ring all positive responses)
a. 
Don’t know

b. 
Reduce the size of the cactus plant.
c. 
Reduce the number of flowers produced.

d. 
Reduce the number of fruits produced

e.
Stop the spread of the cactus.

f.
Other

39. Has the impact of the cochineal on Opuntia stricta improved or decreased the following:
	
	Improved
	Decreased

	a. Grazing 
	
	

	b. Health of livestock
	
	

	c. Crop yields
	
	

	d. Livelihoods for community in general
	
	

	e. Value of land prices – estimate in percentage (%)
	
	

	f. Not much difference
	
	

	g. Other, please specify
	
	


40. Have you seen this natural enemy or biological control agent on any other plant species?
a.
Don’t know

b.
Yes (please name or describe the plant)

c.
No

41. Do you think that biological control is safe?

a. Don’t know

b. Yes

c. No

42. Is the natural enemy more effective in controlling Opuntia stricta than physical or chemical control?

a. 
Don’t know

b. 
Yes

c. 
No

43. Is it cheaper to use the natural enemy to control Opuntia stricta than physical or chemical control?

a.
Don’t know

b. 
Yes

c.
No

44. Do you assist with the spread of the natural enemy and ask others to also do so?

a. Yes

b. No

45. Have you received enough information on the biology and impact of the natural enemy of Opuntia stricta?

a. Yes
b. No

Signature …………………..
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