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Appendi x 1.1. Wealth categorisations fro
of family farmland standardised to acres- bighas were assumed to be 0.33 acres
whereverthiswas not specified. Rice Provisiona
time the family can |ive from its own ri
percentage of sample families in each class. In Comilla the RPA and farm area
categories did not fully carespond for the two poorer classes.
Zone Category ARi ch| fiMed- iMedd u APoor|AVery
rich poor o / Landless
South West No categorisationfi Re s epuorocred hous e hol d&moathsl hav ¢
Coast
South Farm area (acres) >1 0.51 0.40.5 0
Central
Coast A RPA (months) 12 8-9 4-6 0
Cattle (head) 10-20 5-7 0 0
Pond (sqft) 90x75 75x60 45x40 0
% 13 13 28 46
South RPA (months) >12 >6 >3 0
Central . . ]
Coast B Characteristics Bank account 2 or 3 daily Usually 2 Sometimes
meals daily meals starve/beg
% 16 16 38 30
Central Farm area (acres) 2.31-3.30 0.662.31 0-0.66 0
West
Income (tk/month)| 25004000 15002500 800-1500 700-800
RPA (months) >12 9 6 0
Characteristics Have business Sharecrop Sell labour Sell labar
power
machinery
% 18 26 44 12
Chuadanga| Farm area (acres) >1.65 0.661 <3
RPA (months) 12 6 0
Characteristics Have business Farm, small Sell labour,
trade, power large
tiller and pump households
% 25 60 37.5
Comilla Farm area (acres) 2.83.2 1.62.8 0.41.6 <0.4 0
RPA (months) 12 12 6-12 35 0-3
Characteristics Have other Some have Livestock Have Sell labour
income source  other job homestead
only,
sharecrop, sel
labour
% 10 20 20 1525 2535
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Faridpur Farm area (acres) >2 1.212 0.81-1.2 0.41-0.8 0-0.4
RPA (months) 12 12 >5 <12 1
Characteristics Business, Full meal Power Tin roof on Sell labour,

education, every day, machinery, house shabby housé
some family power sharecrop,
abroad machinery | small business|
% 23 23 14 23 18

High Farm area (acres) >6.6 3.36.6 1-3.3 <1

Barind
RPA (months) >12 8-12 6-8 0
Characteristics Have business Small Tenants, have Day labour,

service business, cattle buy all food
cattle,
tenants
% 5 35 40 20

Hobiganj Farm area (acres) >8.25 4-8.25 0.334 <0.33
RPA (months) >12 12 9-10 <9
Characteristics Off-farm Off-farm Tin or straw Labour,

business, income, | roof, sharecrop sharecrop
livestock, Livestock, few livestock
cement housel  tin roof
% 10 30 50 10

Rangpur Farm area (acres) 5-10 1-5 0

Men
Characteristics Savings, farm Farm or Only two

or business seasonal meals a day,
business labour, fish,
rickshaw, beg
% 10 30 60
Rangpur Farm area (acres) 1.682.4 0.961.68 0.480.96 0
Women .
Characteristics Large Farm, Farm, labour, No land or
business, farml  service small business leased,
machinery labour,
sharecrop,
beg
% 20 40 20 20

Maijdi Farm area (acres) >16 5-16 <5 0 0
RPA (months) >12 >12 89 4 0
Characteristics Sell surplus, Some Cattle, access Own Some beg,

have surplus, to loans from homestead | sometimes
implements, | implements,| bank or NGO | only, loans starve
business, tin sheet from
education, houses, moneylender,
lease outand education sharecrop,
children work,
sell labour
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Appendix 1.2. Formal SurveyQuestionnaire

B.R.R.I. FARM RICE PEST STUDY 2004

DISTRICT: UPAZILLA:
VILLAGE: INTERVIEWER:
DATE: / /2004 TIME:

We are reseahers at the Bangladesh Rice Research Institute doing a study of the problems rice farmers
face and what they do about them, in order to develop ways to help farmers to overcome their problems.
We will use the things you tell us to work on ways to makestthations we develop more practical and

,,,,,,,

useful to farmers |like yourself. My name i s éééeééeéé
To start with, | would like to ask you about YOURSELF AND YOUR FARM

1. What is your name [ ]

2. How old are you? years]
3. For how many years were you in school or college? | years]

4. How many years have you been farming rice? years]
(IF "FOR EVER": AGE MINUS TEN)

5. What is the main rice variety you grow:

- Aus? [ ]
- Aman?[ ]
- Boro? [ ]

6. How large is the area that you farm?
- The whol e area? [ (LOCALUNETOE AREA)E
- How many decimals are there in a [LOCAL UNIT OF AREA]? decimals]
- How much of the total area you farm is rice crop land which you own?
[ ____ éeéeéeéée. éeé. ]
- And how much of the total area you farm is not rice crop land you own, for example rented,
mortgaged, sharecropped, managed for somebody else, or beel, haor or fal@yv la

eééeéée. éeé. ]
- (IF ANY LAND IN THIS CATEGORYWhich is it, mostly

- Rented? L1

- Mortgaged? L1
- Sharecropped? L]
- Managed for someone else? L]
- Beel, haor or fallow? L]

7. How many family members does the farm haviedal? | people]

8. Does the rice that you grow feed the family all year [12 months] or for how many months? |
months]

9. Have you any other economic activity other than the farm? [ YES / NO ]
(IF YES:) Is the other, noffiarm activity more or les important than farming?
- Nonfarm activity more important L]
- Nonfarm activity less important L]

10. How many times in the last year did you meet with extensionists? imeNiE OR MORE
TICK OR FILL ONEWho were they? DAE [__ ]/ NGO []/ other [ |
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We want to ask about the PROBLEMS & LOSSES YOU FACE IN RICE FARMING

11. In the last 3 years, have you always obtained the best possible rice yield? [ YEQFNE$:

END INTERVIEW; OTHERWISH:What caused thmost serious losses to your rice crop over the last 3
years, and how do you rate each one as very serious [score 3 points], middlingly serious [score 2 points]
or a bit serious [score 1 point]?

Worst loss [ ]?  Score | poirsf

2nd worst [ ]?  Score | points]
3rd worst [ ]?  Score | points]
4th worst [ ]?  Score | points]
5th worst [ ]?  Score | points]

12.For managing pest losses, have you ever attended an IPM training course? [ YEGF NBS:

TICK ONE OR TWOIlrarmer Field School [__]/class[__]/demonstration [ __]/field day [__]/ other
[ ]

- Who was it run by?TICK ONE QR TWO)DAE [ ]/NGO [ ]/SPPS[_]

/ other [ ]

13. Where principally do you get the information for pest managenGel€@K ONE)Dealer [ ]/ DAE
[ ]/NGO[_]/IPM course[__]/neighbours[_]/your own eigrce [ ]/ Don't know [ _]?

14. Overall, how do you rate the pest management advice you have received: very good [score 3 points],
middlingly good [2 points], a bit good [1 point] or no good [0 points]? | points]

We are principally concerned abdhe LOSSES CAUSED BY RICE HISPA. This is the hisyau
probably recognise it (photo of HISPA ADULT INFESTATION [Figure 1.1: Left])

15. In how many years has hispa caused serious losses sincgIF9BARMER STRUGGLES TO
REMEMBERY) that was the firsyear Sheik Hashina became Prime Minister. yérJERO-
END INTERVIEW; OTHERWISH:

16. In which year did hispa last cause serious losses? [year
In that year, how serious was iery serious [score 3 points], middlingly serious [scop®its] or a bit
serious [score 1 point]? points]

17. In that year, when it last caused serious losses, how much was the yield?

[ ____ maunds of rice for an area of ____ ééeéeé
18. For comparison, how much was the yield in a good year, wtiths or other losses? maunds
of rice for the same area]

So by my calculation the loss to hispgdAANSWER 18 MINUS ANSWER 78 é é .
19. What is the price of the harvest if and when you sell it? taka per maund]

20. Does the hispa eveause lesser lossesnore than ndoss but less than this serious loss? [ YES /
NO ] (IF YES:)

- In which year did hispa last cause these middling losses? [year

- In that year, how much was the yield? maunds for the same area]

- in how many ars since 1996 has it caused these middling losses? | years]

We are also trying to find out about the NATURE & BEHAVIOUR OF HISPA

21. When there is a hispa attack, how does it ar(VeZK / FILL ONE)
-fromthe field[__]/fromtheair[ _J/bter [
Where does it come fron{TICK / FILL ONE)
-from close by [ __1 [/ or where |



22. Do you ever see hispa reproducing, for example laying eggs, or young ones?
[ YES / NO ](IF YES:)what do you see?
[ ]

23. In which season is hispa woréT?CK ONE)
-Aus[_J/Aman[__]/Boro[_]

24. When does hispa attadd?CK ONE OR TWO)
- early tillering? (1)
- mid tillering? (2)
- late tillering? (3)
- booting? (4)
- flowering? (5) L]
- grain formation? (6)
- grain filling (7)
- grain maturing? (8)
-dondét know

LLEE CLEE

25. Does hispa attack in a certain type iodlof weather?TICK ONE OR TWO:)
sunny [ __]1 [/ light rain [__1 [/ heavy rain [ __]

26. Does hispa attack when the wind is coming from any particular direction?
[ YES/ NO ]J(IF YES:)From where? [ 1

27. Does hispa attack on any particular type of lgfid2K ONE)

-dry [ _ 1] /| wet [ 1] / damp [ _ 1] [/ other [ __ __
28. Are any rice varieties particularly susceptible to hispa? [ YES / NO ]
(IF YES:)Which particular onegr two? [ ]

29. Are any rice varieties particularly resistant to hispa? [ YES / NO ]
(IF YES:)Which particular one, or two? [ |

Additionally, do you recognise this?

(photo of HISPA LARVAINFESTATION [Figure 1.1: Right])

(IF NOT RECOGNIZED:J) his is the damage done by the immature form of the same animal, a little
grub which hollows out leaves from the inside, then turns into a black adult and tunnels out.

30. Which is more seriol§ICKONE?-1 arvae [ __1], adults [ __]1], dondt

31. When hispa attacks, how does it begin and de\&lgiK ONE)
- a smooth increase in numbers? [__]
- or none at all, and then all of a sudden large numbers of them? [ ]
- (IF SUDDENLY??) before they sddenly become abundant,
do you see a few first? [ YES / NO ]
- (IF YES:)how many days before? days]

32. Do you ever see just a small population of hispa, that does no harm? [ YES / NO ]

33. Can you predict when hispa will attack? [ YES / NO
- (IF YES:)How long before? | days]

We want your views on GOVERNMENT SUPPORT for hispa control

34. Have you knowledge of these supports for hispa control by the Government, even if you have not
yourself benefited from them, and if so do younkhihey are very helpful [score 3 points], middlingly
helpful [2 points], a bit helpful [1 point] or not helpful [0 points]?

- Aerial spraying? Knowledge [ YES / NO [IF YES:)] points]

- Bounty paid for hispa caughtenowledge [ YES / NO [IF YES) | points]
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- Loan of a sprayer? Knowledge [ YES / NO [IF YES:)] points]

- Donation of a sweepnet? Knowledge [ YES / NO [IF YES:)] points]
- Donation of pesticide? Knowledge [ YES / NO [IF YES:)] points]
- Other? [ 11 points]

35. How do you rate the advice you have received for hispa control: very good [score 3 points],
middlingly good [2 points], a bit good [1 point] or no good [0 points]? | points]

36. If the Governmérwere to provide a warning system of hispa alerts, how useful would this be: very
useful [score 3 points], middlingly useful [2 points], a bit useful [1 point] or not useful [0 points]? |
points](IF ANY USE:) How many days before the hispa attackulgdt be useful to receive a warning?

days]

We want to find out what you use as CONTROLS AGAINST HISPA

First, | would like to ask about CHEMICAL SPRAYS against hispa

Do you have knowledge or experience of chemical sprays against hispa? [ YES / NO ]
(IF NO:- GO TO NEXT BOX; IF YES:

37. In how many years since 1996 have you sprayed against hispa on your farm?

years]
OR have you knowledge of it without having used it on your fgfPPT ZERO IN BOX)

38. How good is the spray at contiod] hispa: very good [score 3 points], middlingly good
[2 points], a bit good [1 point] or no good [0 points]? | points]

39. Do these cause problems or difficulties with sprays against hispa? If so, are these very serious [score
3 points], middlinglyserious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It is hard to get a sprayer? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

40. In a season when you have to spray against hispa, how many times in the season do you spray it?

times]

41. Which chemical or chemicals do you use (including kerg3ene

[ ]

42. When you have to spray against hispa, how much does the insecticide cost?
taka per bottle or packet of _ CCs or Grams]
How much area of rice will this amount of insecticide treat, and haayrtimes?
[ ____ éeecééé.eeé. by __ ti mes]
43. Is the spraydiTICK OR FILL ONE:)
-owned [__]/ borrowed (from whom? [ )]
/ hired (at what price? taka/day])

44. How many people does a spray take? people
-How | ong does it take them? [ ____ hours for the
- Are they family members [__], hired labourers [ __] or a mix of both [(TICK ONE)

- (IF HIRED) how much are they paid per day? taka per day]

45. By how much does dhspray reduce the hispa losses given above,
EITHER as the yield restored up to what level? | maunds for the field of

e éeéeée. eéeé.]
OR as what mortality of hispa? | percent of hispa killed]
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46. When you have to spray against higpaCK ONE)
- is it every year, regularly? [ ]
- or not every year, but only when it reaches a certain level or threshold? [__]
(IF EVERY YEAR:NEXT BOX; IF AT THRESHOLB:
- What do you look at to decide whether to spréMZK ONE:)
- numbers of insectq? ]
- or damage to rice plants? [__]
- What infestation level do you spray ¢12CK OR FILL ONE:)
- Any at all, no matter how few? [ ]
- Afew? [__](IF SO:)such as a count of about hispa] per hill?
- A large amount, more than can be easily ¢ted® [__]
- Is the decision to spraif ICK ONE:)

o Very easy? L@
0 Quite easy? 1@
0 Neither easy nor difficult? L1(3)
0 Quite difficult? L 1@
o Very difficult? L1

- In particular, is there a risk that you may spray, and then labzedt was not necessary?
[YES / NO ](IF YES:)Is this a very serious risk [score 3 points], middlingly serious [2
points], a bit serious [1 point] or hot a problem [0 points]? | points]

- On the other hand, is there a risk that you may decide spr&y, and then later realize
that it was necessary after all and it would have been better to have sprayed? [ YES / NO ]
(IF YES:)Is this a very serious risk [score 3 points], middlingly serious [2 points], a bit
serious [1 point] or not a problem [0 pts]? | points]

- Do you usually make the spray decis{@hCK ONE:)

o alone? [ 1]
0 with an extensionistq ]
0o with neighbours? L]
- After you decide a spray is necessary, in how many days is it necessary to spray? |
days]

- And how many days dodistake to prepare the spray? days]
- Isita problem to be sure the spray will be on time and not too late? [ YES (INQES:
) is it a very serious problem [score 3 points], middlingly serious [2 points] or a bit serious

[1 point]? | points]

Second, do you know about SWEEPNETTING against hispa? [ YES / NO ]
(IF NO:- NEXT BOX; IF YES)

Al. In how many years have you used sweepnetting against hispa on your farm since 19967 | years]
OR have you knowledge of it without having used it onrfarm?(PUT ZERO IN BOX)

A2. How good is sweepnetting at controlling hispa: very good [score 3 points], middlingly good [2
points], a bit good [1 point] or no good [0 points]? points]

A3. Do these cause problems or difficulties with sweepnettjagnat hispa? If so, are these very serious
[score 3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

A4. In a season when you have to sweepnet against hispa, how many times in the season do you do it?

times]

A5. Is the ne(TICK OR FILL ONE:)
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- bought [__]/ provided by DAE_ ]/ hired [__]
/ borrowed- from whom? [ ]

A6. How many people does a sweepnet take? | people]
-How | ong does it take them? [ ____ hours for the
- Are they family members [__], hired labourgrs] or a mix of both [__]{TICK ONE)

A7. By how much does the sweepnetting reduce the hispa losses given above,

EITHER as the yield restored up to what level?

[ ___ maunds for the field of ___ ééeeee. eeée.]
OR as what mortality of hispa? | percehhispa killed]

A8. When you have to sweepnet against hi§peECK ONE)
- is it every year, regularly? [ ]
- or not every year, but only when it reaches a certain level or threshold? [__]
(IF AT THRESHOLD))
- What infestation level do you sweepmad®(TICK OR FILL ONE:)
- Any at all, no matter how few? [ ]

-Afew? [ ]
- Alarge amount? [ ]
- Don't know [__]
- Is the decision to sweepn@iCK ONE:)
o0 Very easy? )
0 Quite easy? L 1@
0 Neither easy nor difficult? 13
0 Quite difficult? L 1@
o Very difficult? [ 1)
0 Isita problem to be sure the sweepnet will be on time and not too late?

[ YES/NO ]J(IF YES:) is it a very serious problem [score 3 points], middlingly
serious [2 points] or a bit serious [1 point]? | s

Third, do you know about the use of LEARIPPING against hispa? [ YES / NO ]
(IF NO:- NEXT BOX; IF YES)

B1. In how many years since 1996 have you clipped leaves against hispa on your farm? | years]
OR have you knowledge of it without havinged it on your farm@®PUT ZERO IN BOX)

B2. How good is lea€lipping at controlling hispa: very good [score 3 points], middlingly good [2
points], a bit good [1 point] or no good [0 points]? points]

B3. Do these cause problems or difficulties vidf-clipping against hispa? If so, are these very serious
[score 3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES NO ] (IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

B4. In a season when you have to {elff against hispa, how many times in the season do you do it?
times]
B5. How many people does lealfpping take? | people]
-How | ong does it take them? [ ____ hours for the
- Are they family members [__], hired labourers [ __] or a mix of both [(TICK ONE)

B6. By how much does the leelipping reduce the hispa losses given above,
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EITHER as the yield restored up to what level? | maunds for the field of

____ eéeeéeee. éee.]
OR as what mortality of hispa? | percent of hispa killed]

B7. When you have to lealip against hispa(TICK ONE)
- is it every year, regularly? [ ]
- or not every year, but only when it reaches a certain level or threshold? [ ]
(IF AT THRESHOLD))
- What infestation level do you leafip at?(TICK OR FILL ONE:)
- Any at all, no matter how few? [ ]

-Afew? [ ]
- Allarge amount? [ ]
- Don't know [__]
- Is the decision to leaflip (TICK ONE:)
o0 Very easy? L 1@
0 Quite easy? L 1@
0 Neither easy nor difficult? L1(3)
o0 Quite difficult? L 1@
o Very difficult? L 16
o0 lIsita problem to be sure the ledipping will be on time and not tdate? [ YES

/I NO ] (IF YES:) is it a very serious problem [score 3 points], middlingly serious
[2 points] or a bit serious [1 point]? | points]

Do you know about ANY OTHER CONTROL METHOD against hispa (including against larvae)? [
YES/NO]
(IF NO:- NEXT BOX; IF YES)

Cl. Whatisit? [ ]

C2. In how many years since 1996 have you used it against hispa on your farm?

[ vyears]
OR have you knowledge of it without having used it on your fgfPPT ZERO N BOX)

C3. How good is it at controlling hispa: very good [score 3 points], middlingly good [2 points], a bit
good [1 point] or no good [0 points]? points]

C4. Do these cause problems or difficulties using this control against hispa? If sosaneetlyeserious
[score 3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]
- It is hard tiresome or boring work? Problem [ YES / NO [IF YES:) points]
- A danger to personal health? Problem [ YES / NO [IF YES:) points]
- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]
- Any other problem? [ 11 points]

C5. In a season when you have to do this against hispa, how many times in the season do you do it?

times]

C6. How many people does it take? | people]
- How long does it take them? hoursfathf i el d of eééeée. éeé.

- Are they family members [__], hired labourers [ __] or a mix of both [(TICK ONE)

C7. By how much does it reduce the hispa losses given above,
EITHER as the yield restored up to what level? | maunds for the field of

o eééeéée. éeé. |
OR as what mortality of hispa? | percent of hispa killed]

C8. When you have to do this against higp&CK ONE)
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- is it every year, regularly? [__]
- or not every year, but only when it reaches a certain level or threshold? [
(IF AT THRESHOLD))
- What infestation level do you do it afPICK OR FILL ONE:)
- Any at all, no matter how few? [ ]

-Afew? [ ]
- Alarge amount? [ ]
- Don't know [__]
- Is the decision to do this contr@ICK ONE:)
o0 Very easy? L 1@
0 Quiteeasy? L 1@
0 Neither easy nor difficult? 13
0 Quite difficult? L1@®
o Very difficult? L 16
0 Isita problem to be sure the control will be on time and not too late? [ YES / NO

] (IF YES?) is it a very serious problem [score 3 pointsiddiingly serious [2
points] or a bit serious [1 point]? | points]

Do you know about ANY OTHER CONTROL METHOD against hispa (including against larvae)? [
YES/NO]
(IF NO:- NEXT BOX; IF YES)

D1. What is it? [ ]

D2. In how many years since 1996 have you used it against hispa on your farm?

[ vyears]
OR have you knowledge of it without having used it on your fgfPPT ZERO IN BOX)

D3. How good is it at controlling hispa: very good [score 3 pointg]diinigly good
[2 points], a bit good [1 point] or no good [0 points]? | points]

D4. Do these cause problems or difficulties using this control against hispa? If so, are these very serious
[score 3 points], middlingly serious [2 points], a bit serifupoint]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

D5. In a season when you haeedp this against hispa, how many times in the season do you do it?

times]

D6. How many people does it take? | people]
-How | ong does it take them? [ ____ hours for the
- Are they family members [__], hired labourers ] or a mix of both [__]?TICK ONE)

D7. By how much does it reduce the hispa losses given above,
EITHER as the yield restored up to what level? | maunds for the field of

e éeéée. eéé.]
OR as what mortality of hispa? | percent of hidped]

D8. When you have to do this against higgaCK ONE)
- is it every year, regularly? [ ]
- or not every year, but only when it reaches a certain level or threshold? [__]
(IF AT THRESHOLD))
- What infestation level do you do it afPICK OR FILL ONE:)
- Any at all, no matter how few? [__]
-Afew? [ ]
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- Alarge amount? [__]

-Don't know [__]
- Is the decision to do this contr@ICK ONE:)
o0 Very easy? L 1@
0 Quite easy? L 1@
0 Neither easy nor difficult? L1(3)
0 Quite difficult? LI1®
o Very difficult? L 16
0 Isita problem to be sure the control will be on time and not too late? [ YES / NO

] (IF YES?) is it a very serious problem [score 3 points], middlingly serious [2
points] or a bit serious [1 point]? | points]

We ake also concerned about the LOSSES CAUSED BY MASRA

E1. Has masra caused serious losses since 1996 (the first year Sheik Hashina became Prime Minister)
and if so, in how many years since then:

- very serious losses? [ YES / NQIF YES:) In how many yeafs years]

- middling serious losses? [ YES / NQIF YES:) In how many years]? years]

(IF SERIOUS IN NO YEARSEND THE INTERVIEW; OTHERWISH:

We are also trying to find out about the NATURE & LHEEYCLE OF MASRA

E2. When there is a masraeek, how does it arrive(@ICK / FILL ONE:)

-from the field [__1 / from the air [__] [/ other
Where does it come fron{TICK / FILL ONE:)
-from close by [__1 [/ or where [ ________________

E3.Do you ever see masra reproducing, for example laying eggs, or young ones?
[ YES / NO ]J(IF YES:)what do you see?

[ ]

E4. Are any rice varieties particularly susceptible to masrazg ¥NO ]
(IF YES:)Which particular one or two? [ ]

E5. Are any rice varieties particularly resistant to masra? [ YES / NO ]
(IF YES:)Which particular one or two? [ ]

E6. When masra attacksow does it begin and develpCK ONE:)
- a smooth increase in numbers? [__]
- or none at all, and then all of a sudden large numbers of them? [ ]
- (IF ALL OF A SUDDEN:Yefore they suddenly become abundant,
do you see a few first? [ YES / NO ]
- (IF YES:)how many days before? days]

E7. Do you ever see just a small population of masra, that does no harm? [ YES / NO ]

E8. Can you predict when masra will attack? [ YES / NO ]
(IF YES:) How long before? | days]

E9. How do you ratenke advice you have received for masra control: very good [score 3 points],
middlingly good [2 points], a bit good [1 point] or no good [0 points]? | points]

We want to find out what you use as CONTROLS AGAINST MASRA
First, | want to ask about CHEMIQAGRANULES to the soil against masra

Do you have knowledge or experience of chemical granules against masra? [ YES / NO ]
(IF NO:- NEXT BOX; IF YES)
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E10. In how many years since 1996 have you used granules against masra on your farm? | years]
OR hae you knowledge of it without having used it on your fa(P@T ZERO IN BOX)

E11. How good are the granules at controlling masra: very good [score 3 points], middlingly good [2
points], a bit good [1 point] or no good [0 points]? points]

E12. Do tkese cause problems or difficulties with using granules against masra? If so, are these very
serious [score 3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice phts? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

E13. When you have to use granules against m@d@K ONE)
- is it every year, regularly? [ ]
- or not every year, butnly when it reaches a certain level or threshold? [ ]
(IF AT THRESHOLD)
- What infestation level do you do it fPICK OR FILL ONE:)
- Any at all, no matter how few? [ ]

-Afew? [ ]
- Alarge amount? [ ]
- Don't know [__]
- Is the decision to appljne granule¢TICK ONE:)
o0 Very easy? )
0 Quite easy? L 1@
o Neither easy nor difficult? LI1®
0 Quite difficult? L 1@
o0 Very difficult? L 16
o0 lIsita problem to be sure the granule application will be on time and not too late? [

YES/NO ] (IF YES:) is it a very serious problem [score 3 points], middlingly
serious [2 points] or a bit serious [1 point]? | points]

Second, | would like to ask about CHEMICAL SPRAYS against masra
Do you have knowledge or experience of chemicaygpagainst masra? [ YES / NO ]
(IF NO:- NEXT BOX; IF YES)

F1. In how many years since 1996 have you sprayed against masra on your farm?

[ vyears]
OR have you knowledge of it without having used it on your fgPPT ZERO IN BOX)

F2. How good istte spray at controlling masra: very good [score 3 points], middlingly good [2 points], a
bit good [1 point] or no good [0 points]? | points]

F3. Do these cause problems or difficulties with sprays against masra? If so, are these very serious [score
3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It is hard to get a sprayer? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem[ YES / NO |(IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

F8. When you have to use sprays against mast@k ONE)
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- is it every year, regularly? [__]
- or not every year, but only when it reaches a certain avireshold? [ ]
(IF AT THRESHOLD))
- What infestation level do you do it afPICK OR FILL ONE:)
- Any at all, no matter how few? [ ]

-Afew? [ ]
- Alarge amount? [ ]
- Don't know [__]
- Is the decision to spraif ICK ONE:)
o0 Very easy? L 1@
0 Quite easy? L 1@
o Neither easy nor difficult? LI1®
0 Quite difficult? L1@®
o Very difficult? L 16
0 lIsita problem to be sure the spray will be on time and not too late?

[ YES/NO ](IF YES:) is it a very serious problem [score 3 pgsinmiddlingly
serious [2 points] or a bit serious [1 point]? | points]

Third, do you know about DESTROYING EGBASSES against masra? [ YES / NO ]
(IF NO:- NEXT BOX; IF YES)

G1. In how many years since 1996 have you destroyed masraapgs ogour farm? years]
OR have you knowledge of it without having used it on your fgfPPT ZERO IN BOX)

G2. How good is the egaass destruction at controlling masra: very good [score 3 points], middlingly
good [2 points], a bit good [1 point] or no@b[0 points]? | points]

G3. Do these cause problems or difficulties with destroying masra egg masses? If so, are these very
serious [score 3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES NO ] (IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:)[____ points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

G4. When you have to destroy masra-etgsses(TICK ONE)
- is it every year, regular? [ ]
- or not every year, but only when it reaches a certain level or threshold? [ ]
(IF AT THRESHOLD;)
- What infestation level do you do it afPICK OR FILL ONE:)
- Any at all, no matter how few? [__]

-Afew? [ ]
- Allarge amount? [__]
- Don'tknow [__]
- Is the decision to destroy the eggsse¢TICK ONE:)
o Very easy? )
0 Quite easy? 1@
0 Neither easy nor difficult? 13
0 Quite difficult? L 1@
o Very difficult? [ 1)
0 Isita problem to be sure the egmss destructiowill be on time and not too

late? [ YES / NO [IF YES:) is it a very serious problem
[score 3 points], middlingly serious [2 points] or a bit serious [1 point]? |
points]
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Fourth, do you know about the use of SWEEPNETTING against masra? [ YE$ (IRQO:- NEXT
BOX; IF YES:)

H1. In how many years since 1996 have you sweepnetted masra on your farm? | years]
OR have you knowledge of it without having used it on your fgfPPT ZERO IN BOX)

H2. How good is sweepnetting at masra control: geyd [score 3 points], middlingly good [2 points],
a bit good [1 point] or no good [0 points]? | points]

H3. Do these cause problems or difficulties with sweepnetting against masra? If so, are these very
serious [score 3 points], middlingly seriousp@ints], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Problem [ YES / NO [IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]

H4. Whenyou have to sweepnet against masf&CK ONE)
- is it every year, regularly? [ ]
- or not every year, but only when it reaches a certain level or threshold? [__]
(IF AT THRESHOLD;)
- What infestation level do you do it fPICK OR FILL ONE:)
- Any at all, no matter how few? [__]

-Afew? [ ]
- Alarge amount? [ ]
-Don't know [__]
- Is the decision to sweepn@CK ONE:)
0 Very easy? )
0 Quite easy? L 1@
o Neither easy nor difficult? LI1®
0 Quite difficult? L 1@
o Very difficult? L 16
o0 lIsita problem to be sure the sweepnetting will be on time and not too late? [ YES

/I NO ] (IF YES:) is it a very serious problem [score 3 points], middlingly serious
[2 points] or a bit serious [1 point]? | points]

Do you know of ANY OHER CONTROL that can be used against masra?
[YES/NO]
(IF NO:- END INTERVIEW; IF YES)

11. What is it? [ ]

12. In how many years since 1996 have you used it against masra on your farm? | years]
OR have you knowlegk of it without having used it on your farfPUT ZERO IN BOX)

I13. How good is it at controlling masra: very good [score 3 points], middlingly good [2 points], a bit
good [1 point] or no good [0 points]? points]

14. Do these cause problems or idifilties with this control against masra? If so, are these very serious
[score 3 points], middlingly serious [2 points], a bit serious [1 point]?

- It costs a lot of money? Problem [ YES / NO [IF YES:) points]

- It takes a lot of labour time? Prablem [ YES / NO [(IF YES:) points]

- It is hard, tiresome or boring work? Problem [ YES / NO [IF YES:) points]

- A danger to personal health? Problem [ YES / NO [IF YES:) points]

- A danger to the rice plants? Problem [ YES / NO [IF YES:) points]

- Any other problem? [ 11 points]




15. When you have to do this against maSreCK ONE)
- is it every year, regularly? [__]
- or not every year, but only when it reaches a certain tevreshold? [__]
(IF AT THRESHOLD))
- What infestation level do you do it afPICK OR FILL ONE:)
- Any at all, no matter how few? [ ]

-Afew? [ ]
- Allarge amount? [ ]
- Don't know [__]
- Is the decision to do {fTICK ONE:)
o0 Very easy? LI1®
0 Quite easy? L 1@
0 Neither easy nor difficult? L1(3)
0 Quite difficult? L1@®
o Very difficult? L 16
0 Isita problem to be sure the control will be on time and not too late? [ YES / NO

] (IF YES?) is it a very serious problem [score 3iqs], middlingly serious [2
points] or a bit serious [1 point]? | points]

THATO6S ALL. YOUR TI ME AND YOUR ANSWERS HAVE BEEN
THANK-YOU VERY MUCH.
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Appendix 1.3. Informal Survey Interview Records.

As these ar e fadidowallydnecoudaed font dne withoatifoamatting
such as italics or bold text. Asides and conjectures are in {curled brackets}. Due to
variation in the local value of the bigha, these are specified in decimals: 1 decimal =
0.0lacres = 40.5sgm = 1/247ha.

#: Farm stop number

A: Khulna/Barisal tour 2001; B: Habiganj/Sylhet tour 2002; C: Barisal meeting 2004
=: Date, time and GPS coordinates

~: Interviewer

JS: John Stonehouse

FR: M Fazle Rabi

MH: Mosaddeque Hossain

H=hispa; SB=stem borer; BPH=brown plantheg DAE=Department of Agricultural
Extension; LOK=leveoperated knapsack sprayer; HYV=nhigklding variety;
IRRI=International Rice Research Institute.

A#1.=28.2.01 0910. N23.44.36, E90.12.14. By busy roadside and market. Ten years
ago this was all &lds. The road and bridge are only 2 years old; before that you

crossed by boat. A new roadds being built
has been farmed by the same family for generations, but no one thinks people will still
be growingrie here in 10 yearso ti me. No far mer t

A#2.=28.2.01 0930. N23.33.34, E90.7.37. Late 20s. Respondent ist@tonfield
worker, not a farmer.

~JS. PESTS Stem borer is worst problem. Against SB is one (preventative) application
of granular inseticide mixed with fertiliser. H was bad8years ago, making white
areas in patches

PESTICIDE In last H attack granular insecticide was used. Nobody round here owns a
sprayer, but can rent one for 50 taka to spray one bigha (3 decimals {??}). Pésticide

paid for by the farmer. Sprays used against stem borer or rice bug, and hispa too on

seeing white patches. Granular application is preventative/prophylactic, with first top
dressing; generally basudrin granules. This one dress is every year on ewery cro

Sprays are irregular, but over the whole fieftbt just on infested patches. The last
sprayneededwas8 years ago, but h-e®zblyricetbugs ur e i f
Most farmers here use herbicide once a yeaixed with fertiliser and appleeto the

soil broadcast just before transplanting

A#3.=28.2.01 0945. N23.22.33, E90.03.10. ~JS. CROPS He also has 2 bighas of
Afkalizirao as a cash crop, a sort of speci
then his father died and he took oves tarm. A bigha here is 42 decimals, and he has

1/4 bigha of coriander, 2 bighas of kalizira and 2 of boro {a total of 84 decimals of

boro and of kalizira and 10.5 of coriander}. Farmers round here used to grow a lot of

spices and lentils in rabi, alongtivideepwater rice, but now grow boro instead. Many

grow only the one (boro) cropdeepwater rice is still grown but a lot less than before.
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In a neighbourodos field is onion grown for
deepwater rice has made fams here quite resourceful and enterprising}.

PESTS Before the last hispa attack there was routinely one every rot)liga?s,
often associated with more rainfall. SB also occurs roughly ev8ryears, often with
rain. Hispa has been around and afem for as long as he can remember.

PESTICIDE He sprayed against hispa 4 or 5 years ago. Sprayer was arfeddlyin
piston one, now broken. Information source for controls is usually the dealer. Hispa is
controlled with liquid sprays, SB with granul&.g. 23 years ago applied to standing

water in fields. Against both SB and hispa
he gets from the dealer (which is why he goes back to him). He has close to 1 ha, uses
no herbicide, but does use fertilisarr ea, potash, ATSV0O0O. When he

the early 70s free pesticide was available and this is remembered as a bit of a Golden
Age- in those days a litre bottle treated a whole field; nowadays a big one is needed
{apparently because this was emgmo longer availablealthough as endrin used to

make the water milky, unscrupulous dealers peddle other stuff which milkies the water,
passing it off as endrin}.

A#4.=28.2.01 1100. N23.11.13, E90.05.48. c early 60s. Primarily a schoolteacher who
also farms. ~JS. CROPS He has 5 bighas (here 1=50 decimals), 3 bigha of rice and the
rest rented out to others who grow tomatoes on them {or jute?}.

PESTS Stem borer and rice hopper are bad here, but hispa the worst; it can damage the
whole plant, andisfth pr etty much every year, especi al
rain.

PESTICIDE If hispa attacks he seeks advice from the Agriculture Department. He went

on a training course at the DAE. He uses liquid insecticide applied with a knapsack

sprayer, whichéd scrounges off the DAE-dJometimea se heods
he pays them, sometimes not. Not all farmers have this advantage. The chemical itself

he gets from a dealer. The last time he sprayed against hispa was 3 years ago, on aus

crop, which wastttacked in May and June (he grows little boro) while plants were still

growing and in vegetative stage. He sprayed 2 or 3 times at intervals30fdadys. It

di dndot really work and hed6és not really sat.|
adulterated,ecal | ing (though he didndét give it mu
the product bottle was broken when he bought it. It was being applied against the adults
only. Heds b e-40ryeas. Hispa was @at muchoof a pBoblem until about

15 yeas ago- the DAE supplied power sprayers and free pesticide, and these chemicals

worked better than the ones available today.

A#5. =28.2.01 1200. N23.07.30, E90.10.30. ~JS. CROPS He has 10 decimals of his
own, and sharecrops another 90 for a landlordhiaka. Almost all is rice.

PESTS Worst pest is SB because it attacks the main stem and the whole plant dies.

Controls are pesticides bought from the fertiliser dealer, from whom comes advice

al so. Hispa attacks al mo shitofapredlermbuynetar , but
serious on boro, severe in aus and not really bad on aman.
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(A younger more assertive farmer muscles in at this point). Mid 30s. Worst problem for

him in rice is BPH; sprays donot kvork agai |
Insecticide was applied, with a knapsack sprayer (LOK) hired from another farmer,

also identified {?} as the dealer from whom he buys pesticide. He paid 10 taka for
sprayer hire for 20 decimals (spragfed hi ms:¢
them or really work. Some insecticides are better than otlserse are good, some

bad. Hispa att a-dveytlune.Hispa haa beaenya sisiargpoldeman

back into the past as | ong as theyss.Xan r em
years ago DAE gave away a small amount of insecticide, which worked much better

than the bought stuff but was not in quantities enough to spray a whole field.

A#6. 28.2.01 1400. N23.02.33, E90.12.61. ~JS. CROPS He usually farms 10 jeshtos
(1=20decima | s); 8 he owns, 2 he rents in. This

PESTS Worst problem is SB. Hispa is also bad, but not every year. Hispa has always
been a problem when the sky is cloudy. BPH is not so bad these days.

PESTICIDE Against SB happlies endrin granules {?}applied when they see insects

but always necessary. Against hispa he sprays endrin liquid {?}. Some farmers spray
liquid against SB too. Most suitable time for application is late sowihegre is less

water but the insecttaick is quite high. BPH is another problem. Both chemicals and
information come from the dealer; the sprayer is hired from another farmer, for a fee of
10 taka to spray 20 decimals. (JS tries to ask why sprayers are hired out per unit area
treatedinstead f per wunit time out, but doesndét ge:
Treatment rate possible is about &BD decimals per day. Granular insecticide is

good against stemborer. Applied every year but in boro only. Hispa is bad in boro. 2
years ago it attked, in ApritMay, and endrin was applied. Last year, BPH attacked at
ripening stage, and again endrin was the response. Did it wyes? "good" result.

Against SB attacking boro furadan granules worked well. He knows of no other
controls useable aget hispa. He has little contact with DAE, most farmers mainly go

to dealers for advice.

A#7.=28.2.01 1500. N22.53.02, E90.13.55. ~JS. CROPS 3 bighas (each 33 decimals),
all of rice.

PESTS Worst pest is stemborer, hispa number 2. Both attack in aveogiseason

but not necessarily together. Hispa is worst when the west wind blows, during
FebruaryMarch in the monsoon. SB also attacks boro, in the early stages when the
fertiliser is in and plant is fresh green.

PESTICIDE Controls:Against stemboreiuradan/basudrin granulesipplied
preventatively and in fact already applied, 7 or 8 days ago; applied to soil after
transplanting when plants are rooted, but not with fertiliser: things are better if both
fertiliser and insecticide are applied, but abthe same timefertiliser at

transplanting, insecticide later. Against hispa liquid dimecron, sprays when insects are
visible - last year but not so far this year. Last year it was applied just once and did
work; the sprayer he hired from the dealkgugh some farmers own their own;
information he gets from the dealer or from the label on the container; hispa isn't
always a problem, and really started to do damaggears ago.
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A#8. 1.3.01 0730. N22.33.87, E90.20.08. Eanig 40s. ~JS. CROPS Ustxlgrow
aus, aman and rabi vegetables; now a bit of boro instead of the rabi, but it's still largely
vegetables, particularly okra. 12 bighas (eact332lecimals).

PESTS Worst is stemborer, hispa second. SB bad because it causes the death of the
whole gant; this plot right here is particularly badly affected. Hispa and Sb both come

in the rainy monsoon, May/June attacking aus, both often come at the same time. Hispa
was bad 2 years ago, with the west wind, last year the SB much worse than hispa. He's
known hispa as a pest since childhood.

PESTICIDE He buys chemicals, and gets advice, from the dealer. Chemicals are the
only controls he knows. When he was 12 or 15 insecticides were supplied by the
Government and better than today's; these are not so Hoeglwere so powerful that
"even the fish died," he reminisces approvingly. He owns his own LOK sprayer, and
has had it 4 years. Before that he borrowed from DAE, or some made their own piston
sprayers from bamboo. In the even older days they appliedicile with cloths

dipped in liquid and swept over the plants (this is vividly and entertainingly mimed
with a wrap about 4'x6'). So chemicals are less good than in the old days, but
application better.

A#9. =1.3.01 0840. N22.28.05, E90.20.45. Farmer wglklown the road, interviewed
standing outside the home of a landless labourer making thatch by the roadside, who
shows great interest in the ensuing conversation. ~JS. CROPS 3 acres. He grows rice
mostly, but none right nowhe will plant a late boro tar, and also aus.

PESTS Does he think that in an area with no boro hispa problems may benNes?
possibly but not very taken by the idea. Hispa was devastabngedrs ago. It comes a
bit every year, not always very bad. Stem borer is worgialtad.

PESTICIDE Against hispa they don't do anything at dthn't know of a chemical

which will control. Used furadan and endrin against SB, but neither was much use. Did
they try it against hispa™o; the DAE, their usual source of informationdsa

couldn't recommend anything. Hispa has always been here but was particulars bad 3
years ago. Endrin sprayed against SB is with a sprayer hired for cash from a dealer. Not
very effective. Furadan sedlpplied against SB is when attack comes, after

transplanting, of aus and to a lesser extent amun; granules are applied after
transplanting to flooded fields.

A#10. =1.3.01 0915. N22.25.09, E90.19.79. Late 20s. ~JS. CROPS 10 bigha each of
30 decimals. He has no rice now; aus will be next. Now he hasagetables chilli,

lentil, potato, moong bean, sweet potato, mustard. In aus and amun seasons he has all
his land under rice. Aus in Margkpril; amun in Juneluly.

PEST BIOLOGY & CONTROL Stem borer is worst because the whole plant dies.
Hispa 2nd bt also serious. It attacks amun too, but primarily aus, in April/May, where
it is worse than SB, the other way round in amun. Why is tha#& west wind, also

high humidity. (The full monsoon is in Majune, so hispa apparently worst when it's
cloudy bu before the full monsoon). Chemical doesn't work very well. Both SB and
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hispa are hard to control. He went to the dealer and bought what he recommended but
it was no good he suspects it may be poor quality.

(Somebody else, older, drifts into the corsation). SB is bad every year, hispa not.
Boro is not much grown round here because no irrigation watsple grow rabi
vegetables instead because of lesser water demand.

A#11.=1.3.01. 1100. N22.16.75, E90.19.47. 35ish. Bearded barefoot farmer
shareropper. ~JS. CROPS Grows aus, amun and suoalé vegetables. Has 6 jeshto

of his own, sharecrops 10 jeshto (1 jeshto=20 decimals). Does other jobs too. His rice
harvest lasts 11 months.

PESTS SB is worst pest, hispa too but less so. This year so ffaoliems. Stemborer
attacks in September and October on amun; hispa in May or June-ia.gukast year.

CONTROLS What did he do about #Rothing. Why not? it was only in a little area.

2 years ago he sprayed against hispa. He has used s$ghsyt@bd, used after spraying,
only once, 23 years ago; he was told about it by someone from outside, but not DAE.
{Implication is that spine punctures facilitate entry of chemical inside leaves/mines, so
facilitate insecticide reach to endophages in atsef systemics}. (In the gathered
group of 58 farmers, 2 tried the spiny branches, and only this once, when
recommended by DAE. Will they try it againthis will depend on the next attack,

when they'll probably again follow the DAE's advice). Pestigidre hard to afford

"Who will get pesticides for the farmers if not the DAE?" 2 years ago some farmers
could afford them, other not; those who could were on the whole satisfied. There is
little point in protecting a small area such as your own litth, s pests will rapidly
reinvade from neighbouring fields.

A#12. =1.3.01. 1200. N22.10.55, E90.15.87. ~JS. CROPS Here there will be an April
sowing of fodder crop, then a sort of boro {?}, then they let the animals back in after
the rice harvest to feleon the stubble. 2 farmers talked to hevee (late 30s, with an
umbrella) has 4®0 decimals, the other (30ish) has 7 acres but it's held jointly and he
shares it with 2 brothers and 4 sisters.

PESTICIDE Hispa control was needed 2 years-agee usecndrin but it didn't work,
the other used a sprayed liquid whose name he can't remember, which was not
effective. The DAE block supervisor had said that endrin was effective but it wasn't.
Hispa comes largely on aus, with west wind and the rain. IfciBatleared of hispa it
comes back and reinvades. How do they kneth@y've seen konce one field was
cleared and hispa came back aft& @ays. The Government gives advice but no
material help.

A#13. =1.3.01 1330. N22.45.45, E90.18.17. Mid 208.€<ROPS Owns 1.5acre$
acre of rice, 0.5 of dhal rabi right now, rice later. Aus and amun will be over the whole
1.5. Feeds family over the whole year.

PESTS SB is worst, comes every year, hispa only bad when west wind blows.
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PESTICIDE Against sterhorer dimecron is sprayed with sprayer, after the top

dressing of urea. Sprayer is hired from dealer or someone else in the village, for 40
taka/day. Granulars are used too, "disteren” {dipterex?} but if put on too early it
"hardens" the plants and stapem tillering. How did he learn this’he found out for
himself, he applied it to the water and this happened. So he'll apply to soil later. Also
"at least 4 or 5 sprays'some preventative, some when pests are observed. The dealer
says that differentisects need different chemicals, so lots of products are needed. One
insect is controlled, another arrives. How does he figure out the need to spray when
pests observed e knows the stem borer moth adult is the same as the larvae doing
damage, and splass off and snatches and brings back two adult moths in a few
seconds, to justify the fact that he is about to spray. Hispa too will ctnseworst in

boro, which is what this is. No aus here, so next is amun. A few have aus too, but most
just boro anaamun.

PEST BIOLOGY An older guy (40?) evidently a more substantial farmer, turns up with
more clothes on and under an umbrella. JS fears he will muscle in on the conversation
but he seems happy to let respondent 1 keep talking, mostly, and after anteasmi

sidles unobtrusively round JS to shade respondent 1 (who is wearing only a lunghi)
under his umbrella, which is rather touching. He says that hispa is not a problem in
amun, and in aus less than boro, and this is because it's less wet. He knows about
beneficial natural enemies but not of any particular effect on them of wet/dry weather
thus influencing hispa.

A#14. =1.3.01 1630. N22.42.48, E90.22.78. BRRI station; nobody to interview.

A#15. =2.3.01 0715. N22.40.34, E90.16.73. Mid 50s. ~JS. CROR8csb@per with

95 decimals of rice. SB is worst pest; H less so. Both insects come almost every year.
In what year was hispa last a serious probleih@lready is this year. There was a bad
attack 2 years ago.

PESTICIDE Control is by powder with wataprayed with a tin piston sprayer. These
sprayers cost 35 taka and last only one year, so are replaced every year. Dimecron is
sprayed v stemborer-B) days ago he sprayed his boro against 5t was not

visible, this was preventative and he doesgularly every year. This preventative

spray is only in boro, the pest is not bad enough to warrant it in aus or amun. On boro
he has to spray-2 times, mainly against SB. Hispa is not killed by dimecron but by
powder. He gets it from the dealer who alsovides information about pest control.

Sprays against hispa are done on sighting the insects but even so he does it every year.
Either 1 or 2 sprays, on boro but not amun or aus. The threshold is by observing black
insects, not damage marks.

A#16. =2.3.Q 0815. N22.34.90, E90.08.86. 45ish. ~JS. CROPS 50 bighas of 62
decimals each, all in rice.

PESTS H was bad in last amu/2 the yield lost. H is a problem in both amun and

aus. The government sprayed from the air in a plane once, about 3 yearsvageedt

H bad in the beginning of amurugust & Septemberish. Malathion is used against H,

when he sees the black insects. How many s|
Hispa is never seen as just eresther a huge crowd or none. Spray is with LOike
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DAE wi | | |l end one in an emergency i f youodr e
information he consults the DAE before spraying. This year a little bit of pesticide has

been given free by DAE but most had to be bought from the dealer. The chemicals

a r etme®ame; that from the DAE is better than from the dealer. The quality is very
variable, and he doesnodét trust the deal er
or a relative; the dealerod6s also mal athi on
with the west wind, and he explicitly assumes this is blowing it from the Sunderbans.

A#17.=2.3.01 0915. N22.34.42, E90.02.26. 60ish. ~JS. CROPS A sharecropper with
no land of his own farms 5 bighas of 64 decimals each. No baxas and amun only.

PESTS SB is worst problem. Last year both SB and H were bad. They tend to be bad

together both appear almost every year, but are worse in some years than others.

Abundance varies between years. H comes in the rainy seasist in amun, less in

aus. Atacks about 330 (30 most likely) days after transplanting, onto mature rice

pl ants but before booting. An old guy | ooki
t i me s-1947] Hispaewas not a problem. H comes with the west wind, blows from

the SunderbangsS floats the idea H is not coming from Sunderbans but somewhere

el se nearer, and arrives with the west wini
this idea is rejected because if H was overwintering elsewhere it would be seen, and

i snodt .

PESTICIDEH control is by spraying endrin with water. Can also be killed by furadan

applied together with fertiliser. Granule application is safe for plants when water is 4 or

5 fingersd width deep. I f deeper the chemi
theDAE but from using it he can confirm itods
Some farmers borrow a sprayer from DAE; others rent. Not all can always afford

pesticide.

SB & H are managed differenthSB with granules, H with endrin. Sometimes there
are onlya few hispa, and then not worth controlling. Density is not estimated by
counting- there are thousands and millions. SB is bad because if it attacks it destroys
everything. Ducks definitely eat SB, as to whether they eat H there is a bit of an
argument &10 consensus.

A#18. =2.3.01 1000. N22.32.67, E90.07.40. 30ish. ~JS. PESTS SB is worst. H comes
when aus is transplanted; tranplanting starts in March & Aptiturns up about 6

weeks after. So attacks aus plants when smal&flout 18" high. In termsf hispa

attack some areas do much better or worse than ethetsvhich do well or badly is

not consistent from year to year. This is because of their arrival byir the west

wind. Losses if attacked and not controlled 2/3 of the crop mayds¢ Isprays work

they can recover most but not all of this loss if used. SB is worse, and comes regularly
every year. Without it they get 25 maun; with it only Bnaun. So do stefmorer

attacks vary between years? ¥eslot. But their severity does neary between areas
when itdéds bad in one place itdés bad everywl
year.

CONTROLS Dimecron is used against hispa. No knowledge of sweepnetting or any
other nonpesticidal control. Advice source is DAE. Spnaigerented. Sprays once in
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aus, once in amun, but numbers of sprays vaan be up to 3 times on one crop, for
example 2 or 3 years ago when attack was v. bad. They consult pest management
decision with DAE but buy inputs from the dealer. Chemical$iafepriced. Ducks

eat SB but not H. Do they eat enough SB to make a difference in losses? No. Has
anybody ever given out free pesticide hera®.

PEST ATTACK Upuntil161 2 year s ago hispa popul ations

different now? i taf @ to God. What has changed about the production system in

thelast20yearspp est attacks are someti mes so bad

only amun. In the old days aus cropping was more common than nowadays, so since
then aus production haeclined- because of pests, largely SB and also hispa. BPH
featurestoei f it comes, as it did | ast year,
do they come either one or the other®, some years you definitely get both.

A#19. =2.3.01 1115. N229.17, E90.03.08. Very large and weff family farm. 1st

thing seen is an employee actually sweepnetting. Influential and capable pesple,

in his 40s, i s -themwestéevebofldcal polititahoeganigaiond
They are well conected to local agricultural officials and get advice from them more
than from anyone else. The research team is given fresh coconut milk to drink and
generally feted. The chap sweepnetting easily leads to the conversation opening with
this.

~JS.NONPESTI DE Theyodove done sweeping for a
stemborer. Sweeping is done daily from transplanting through to booting. They reckon
that with a thorough sweep programme of

CROPS Altogether they have riéefish on 3 bigha (about 2 acres=3 bigha {?}); total
farm size = 4 or 5 acres, family is 25 people, some here, some in Dhaka etc etc.
Theybve been cultivating the rice/fish
main insect controlt h ey day a alltbecaupe of the fish.

A#20. =2.3.01 1250. N22.33.68, E89.58.34. c45. Not many people around because
everyone is in the mosque. ~JS. PEST BIOLOGY This plot is 1/3 acre, surrounded by
trees- its small size and tree hedge apparently, he sayggpibfrom both H and SB
{clearly implying aerial arrival each crop?}. Right now there is no rice in the field {so

these observations canot beApri. 2-3kmdodhe. Aus

West of here is boro in the ground right now. At tinse of year insects are to be

found in boro wherever it is found. Insects arrive in a big way in May or June, onto
plants when standing about 1.5 inches above the soil surface. Arrivals are not

uniformly distributed. Why this pattern?ate rice plantigs are susceptible to hispa

much more than early, possibly because of the softness of the plants at an earlier stage.
{ GH points out at this point thaplantechi s
rice is particularly susceptible to H}.

(Thesefarmers appear distinctly cagey and suspicidhey may think we are from
pesticide companieswve ask if they have had company people coming round asking
guestions and they say no; we ask if they have much contact with DAE here, they say
no - this is tehnically part of a municipality so part of a town and strictly outside
DAEOGS purview. )
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A#21.=2.3.01 1315. N22.37.02, E89.57.97. late 20s. Interviewed with a buffalo pair
smoothing a plot of mud for broadcast aus, in a big treeless plain or basin between
distant trees. {JS estimates at least a treeless square km of plain}. His buffalo have
never seen anything half as weird as JS and are very jumpy, messing up his work a lot,
for which JS apologises but he seems genuinely not to mind.

~JS. CROP &rectbppérswittal.5digha (each here 63 decimals). He splits the
yield 50:50 with the landlord, yielding about 11 maunds per bigha. From this plot he
gets about 385 maunds {?}.

PEST BIOLOGY In this expanse of treeless boro {>10ha?} SB has alreadydariive

comes just prpooting and almost every year comes in huge numbers. Last year was

very bad for hispa hitting t.amun. Hit in |
during booting but before flower or panicle formation. Is this usud@fell, it can

come at any time in the three Bangla months called Ashar, Sharon and Hadre. Why?

when the Westerly wind comes, then H comes
whol e area is coveredo. But it is not uni f
young plants {JS observes the whole area is a patchwatk rice plots at all stages

from fallow to in preparation to wee seedlings to khagh plants}. Why is the area

such a patchwork of plots at such different stagedthough it looks flat, somareas

are higher or | ower than others by tiny ama
tidally flooded. How long have they farmed herdf?s father & grandfather before

him. Before last t amun there had not been a hispa problem for 2 years. 8ggeirs

was serious. SB wonot attack very big and ¢
Both in gener al |l i ke young plants. SB doesi

PESTI CI DE Last t amun he sprayed against hi

The pesticie came from a deal er. DAE supplied a
work either-rt hese were tried first so he went t o
-some but not al | of the deal erd6s were bett

good v.hispa, sb and other insects. Spray technology is largely their own ideas, more

than DAE-t heyOdve taken to making up their own
norrinsecticidal control ever been recommendeN? . Farmers who donodt
sprayers use furadaSpray thresholds are chosen by looking at adults, not the

whitening of plants by damagéecause the whitening is the damage, and so when you

see it itbés already too | ate. Do yo-u count

Thi s i s alietause thesesaie bither none or too many to count.

A#22. =2.3.01 1455. N22.35.94, E89.54.06. 2 men in their 30s. ~JS. CROPS 2 bighas
at 63 decimals per bigha. This is boro. Plants are about 2.5" high.

PESTICIDE It was sprayed a few days back. Theptay is before booting. How is the

spray decision madey looking for symptoms, not insects themselves. Stemborer is

worst problem & worse than hispa. Insecticide is most often applied as a preventive

measure against SB. Overall they prefer granalesptays here, because they have

some residual toxicity in standing water. .
for knocking down adults on the wing, and gets good knockdown. V. Yellow SB and

then hispa. Specifically against hispa, how do yaudgewhether to use granules or a
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sprayer? Liquids when adults (of H or SB) are clearly visible and evident; granules
when the plants just have things that look like mines or general white patches. If you
see insects and spray you get instant knockdownaa. Are fertiliser and pesticide

ever applied at the same time? Not general practice, but one farmer round here does a
bit - a top dressing of urea with a spray, and from time to time in with granules too. He
gets a good result from both.

PESTS BPH islao a problem {but last to be mentioned}. Was bad in last amun. The
last harvest was a disastemy 30kg from 6 bighas (63 decimals). Amun plant round
here is local varietieslow yielders but no particular problems. Overall, yield fails,
from all causse together, on a cycle of about every 2 or 3 years.

HISPA BIOLOGY Hispa comes every year, but some years more than others. Up and

down on a Zear cycle. Whatdrivesith e t hi nks the weather but
know. SB is resident (not his word), Hmes in from outside. West wind is in March,

April, May. Could it be that H attacks a certain stage, and this explains the pattern?

Well, thinks H comes in mitillering, not earlier nor later. Why might that be?

Probably that ear hiep théeraad jasernot 6enbi
{JS has been a bit mischievous in his questioning here, leading on with specific

suggestions, but the precision of his reply suggests to me that he really thinks this, c.f.

parroting extensioispeak]}.

A#23. =2.3.01 1415. N22.34.88, E89.51.02. No individual respondent, but a bunch of
men, probably mostly in their 40s. ~JS. CROPS Boro rice, IRRI improved varieties.

PESTS Masra is the worsit comes every year and every season; hispa not so much.
Rats arébad in boro: less bad than SB but worse than hispa. There are also problems
with salinity heret he f i el ds ar e t i di@derantaanietiest her eb6s a

PEST BIOLOGY SB in boro is worse than in amutiweek of March is worst. H too

is worsein boro. Hispa starts in February. Why the differencethd blow; end of
February, wind is in the west, and h comes
time the w wind is blowing? Yesthis could be a factor in combination. Hispa is

dependent oweather. How is the decision to treat Hispa taken? When you see the

bl ack adults. How many? You dondét have tim
there are hundreds. The last big outbreak was in-29@#th a long duration of the

west wind.

PESTICIDEWhat did the farmers do? Most used liquid pesticides, he used granules
because he believes in persisteniiguid gives a good knockdown but then straight

after you get immigration from other fields. Is this the same with stemborer? No. With
SB people usB0:50 granulesand liquid t 6s not the same. {i.e.
use liquid v H, more likely to use granules v SB, but he is the other way?} Why are
they different? Lots of reasorgl) When SB arrives there is more water in the fields

a n d flowingvehen SB arrives but not hispa. When the water is this way granules are
no good. When this is not the problem and water can be controlled this way suits H
better than SB. (2) Granules cost more than liquids. Why not then use granules more
against SBas well as H? He thinks granules overall are to be preferred to liquids
because more reliable, but also granules are more trustworthy because the risk of
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adulteration with granules is less than with liquids {note that JS has not quite followed
the logic lere, but the arguments seem so clear that this is probably my fault and not

the farmero6s; at the time of the interview
transposition of notes slightly | ebes so}. |
person we doné6t trust is the manufacturer |
unbroken seal you are not safe from adult el

easily? Well, yes, but in fact these opinions come less from ideas about general
trustworthiness of dealers than from actual observations about effectiveness {to an

extent-tJ S i sn6t too sure that this i1isndét rathe
are 5 or 6 applications against SB, 3 each in boro and in amun. Against Héhere a

6, in boro much more than in amun. But some in amun.

A#24. =2.3.01 1530. N22.29.57, E89.51.97.Bid s . ~JS. CROPS Here t|
amun- no boro etc because of salinity. Some upland areas have chilli and vegetables.

Coconut and betel nut. Hersives on his own harvest 3 to 8 montrsay 6. 75% of

the family they have to support on sources other than farming. 30 years ago the
familyds rice | asted 12 months for the whol
Boro i s decl i nsrisiggwibhdhe eonstruetions odd canalingagpy) built

30 years ago. 1 bigha=66 decimals. They have 12 bigfagedrs back no fertiliser

was used; now itodos obligatory.

PESTS Masra attacks at tillering but before booting. Hispa comes just afterglantin
(Aug and Sept). Rats are a problem, but not as bad as SB or H.

CONTROLS: v. H 1*is sweepnet,? insecticide
v. SB Fis light trap, 2%insecticide
Do these work? Yes. Why? 5 people for 2 bighas {JS'athi nks heédés saying
abundance ise key}. How often do you sweep? 2 or 3 times in all of amun. Where
did the information about netting come from? DAE but they themselves tried it and it
works. Putting up bird perches also works against SB. Where do the nets come from?
They make their owwhen they see attack. When a net is neededthtef is to ask
the DAE to loan one, if not they buy the mesh and make one. It all only takes a day.
Can | see one? No. The number of sweeps is 2. Do they own a sprayer? Yes.

PEST THRESHOLDS The thresldolor control decisions is by seeing insects outside

the plants. Do they go out into the field specifically to look for them? Yes. How often?

Twice a week. Are the insects hardtosee?Nd 6 s easy. When was t he
attack? 1998. Was it so bHtky had to spray? It was so bad they thought the spray

woul dndt work so they just ploughed the cr
against H? 1999t hey swept twice and sprayed twice.
there was no hispa. 1996 attae&s moderate. When you go into the field to look, can

you tell if sweeping will do or if it will need a spray? Yes. How did you figure this out?

DAE, as expressed as threshold. How is this threshold expressed? If the field actually

looks black {!} spray;if not, sweeping will do.

A#25. =2.3.01 1600. N22.38.35, E89.49.11. About 30. Last of the day. ~JS. CROPS 25
bighas of land, each 21 decimals. 5 bighas of boro at the moment; the other 20 are
saline and useable only for amun {WPA=315}. 4 family membdhns rice harvest

lasts for all 12 months with some left over for sale {MCP=48}. Rice and fish and
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shrimp. Now is boro, with no fish, fish go in after the end of the boro harvest. Fish can
go in with the amun, not boro {does fish make a difference to peshgement do
they eat insects?}.

PESTS In both boro and amun you get both SB (worst) and H. SB is worst because

imore persistento. SB atldf Macck, 8 atialmostthee | ast
same time.

PESTICIDE Has it come this year? Yesdanh e 60l | spray soon and ha
the insecticide. Heoll spray tomorrow or t|

bought for use against SB but will do for H as well. In 1995 there were very few insects

and he sprayed nothing atall;inevgrg ar since then heds spraye
these against which pestall of them were against both. Both have attacked in both

boro and amun in every year since 1995. Doc¢
low doses the fish are not affectedmi@cron (phosphamidon) as liquid; mainly some

granules furadan, basudrin. When do you use granules and when liquid? Depending

on the water situation. Granules can be used only when water is in the fields, but no

more than 2.5cm deep or it dilutes it tmach. And also no fish. Does he know of any
nonchemical controls? No. Another farmer chips in that he was given chemicals by the

SAE | ast year but it didndét work Against b
The field was white with stem borer abidck with hispa. If the population is smaller

will he sweepnet? No. Heb6s | ost confidence
his place, excusing themselves i f pressed,

DUCKS The ducks go into the fields, aedt stemborer, hispa a bit but much less.

Ducks avoid hispa because of the spines. Do the ducks eat enough SB to get some
control? Yes. He has his own ducks, and those of a neighbour too. Sometimes ducks
are put in specifi c aldtain cdntok all pyehermsehes but r o |
they make a difference.

THRESHOLDS For all the farmers gathered around hispa comes every year. Are some
years worse than others? Yes. So in some years do you spray more than in others? Yes,
between 3 and 5 sprays each of boro and amun. How is the decision made? Seeing
insects. How did they learn how to tell bad from-sobad insect densities? Just by

eye estimation, learnt by experience. This guy has 3.5 bighas. Does he have his own
sprayer? No but he can hiree

A#26. =3.3.01 0725. N22.38.35, E89.31.58. 30ish. ~JS. CROPS 5 bighas each of 33
decimals {WPA=165}. Does the harvest last all year? 3 months, then other
employment. 12 people in the family {MCP=36}.

PESTS fAChapipokao { ?} nmborerithesvprst); {JSisRaddmbr i o {
by the team that pambri means hispa elsewhere, so be careful with language}. He is
standing by his stand of boro. l'tds nearly
small caterpillar with a dark head {apparently progabskipper}.

CONTROLS Control is beating with sticks, so that the adults fall in the water. Not

special or modi f i e dripcortd. HeHasa pistonfsprayer that costs n 6t
him 170 taka. Heds had it h@&happermssingan and it o]
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attack? You see insects or symptonisthing in is the stick in fact date palm leaves.

You dip them in water with insecticide, then beat. Why do controls differ? If you use a
sprayer you hurt fish in the field. Date leaf is good bsedhe chemical stays on the
leaves, and so you can use a lower dose. Usually ripcord, sometimes powder.
Differences between SB and H? SB is more effectively controlled by leaves; for h
control sprayer is likelier to be necessary. Why? Hispa is undezdkied, and so needs

a better penetration; you get this with a sprayer. Is there a period when fish are OK to
spray? In March & April the water is | ow,
Fish are small. Released Ma+&bril. Released just aftehé harvest of boro. Timing:

Boro then aus then amun. The fish are in 10 months. At the changeover between rice
crops there is never a full drain of the field. Water is always there ovanaws,
March-January. Are there different strains of rice for eafctine seasons? Yes.

PESTSO6 BEHAVI OUR Hi spa i s mos-Beptgmbereasonal ,
then boro, then aus. SB is the same in all 3. When H attacks boro when does it come?
JanuaryFebruary, just after transplanting. When plants about 6" higlonkes almost

every year but not always serious. |t doesi
years. What happens when it is not bad enough to spray? Sometimes they just go. How

do you know? We monitor day by day and see if density is going up. thi@edults

just go, probably because a neighbourds fi
population grows by additional adults flying in to join those already there. When they

fly off to a neighbour s f i dnmhedoattabkeige donodt |
is in micHlife-cycle. SB has no favourite time. Why is H less bad in aus? Because the

field is dry in AprikMay, then 10 months of water. Why then is H in amun more than

i n boro. B e c a u s-aip to date.\\hyddses the dbmf thevvaatelenmake

a difference? H likes it really wet. {JS reflects how readily the farmers answer all this

stuff - the conceptual questions of why things are as they are are answered coherently,
articulately and quickly}.

A#27. =3.3.01 0805. N22.48.2689.25.88. Seems >70. ~JS. CROPS Sharecropper. 1
crop of boro, then fish only. Release fish in March, then in4®mnTonths. Vegetables

on the dykes, but no plants in the water.
the water is maiigh, so highthat nothing will grow. Fish prefer water which is a little
bit saline, but rice doesndét. The sl uice g:

Fishmeal, rice bran, snail shells, wheat and commercial fishmeal. Fish are more
important than rice for himd bighas each of 50 decimals {WPA=100}. How much is
paid to the landlord?-8000 taka/bigha/year. The same division deal covers rice as
well as fish. He gets about half, the landlord half. How many people are there in the
family to be fed? 16. The ricalvest lasts 6 months, then he sells fish to buy rice for
the rest {MCP=96}.

PESTS Worst pest is SB. No severe problem with H. Hispa. H comes only sometimes

not always and not a major problem. Why not? H uses this field as a temporary shelter

only for afew days, then moves on. To the East. It comes in boro, then moves off East.
When? Early February. What stage 1is the ri¢
eggs? Yes sometimes they do, and then control is needed. Why are eggs laid
sometimesandho ot hers? {No coherent answer}. How
when the wind is blowing into the east and they go with it. Wind is going East or

South. He assumes they go with it. Can you see them in the air in flight? No.
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PESTICIDE Actually they daontrol just after seeing insects. What control? Spray
pesticide. So do you have to use controls every year? Yes. But not all of them need
controlling- some do go off to the east. When you spray some are killed and the rest

leave- apparently the sprayrkee s t hem | eave. Whatos sprayed

with a piston sprayer. ltcost2@050 taka. [ tods still working

with the level of control? Yes. Are controls different for H & SB? Carbosulfan for SB,
monocrotophos for H. &u apply both with a piston sprayer in the same way. But you
have to be careful for the fish. Are there differences between the 2 in terms of fish
risks? No. At the moment the fish are in the canal down the side of the field. They
arenot | e thehamestulmfact fish aadfric¢e @re never mixed {i.e. so
insecticide fish risks minimised}. The risk is of cragmtamination, by spray drift and
by leaks through bunds and barriers. So keep the bunds tight and spray holding the

nozzle low down.Helan 6t a sprayer but has seen them

will last a good many years. An old guy confimsthise has one and itads

INFORMATION Where does pest management information come from? Their own
experience. Well, and some suggestirom DAE and dealers too. The
recommendation of carbosulfan for SB and monocrotophos for H specifically came

from a dealer. Has he been able to confirm this is good adviceZYes wor ks. Heds
f o

been following this r egihappgywihfit. Attinisepsirg 2

JS, who has been leaning nonchalantly against a tree, has a chunk bitten out of his
thumb by a large and aggressive ant, drawing quite a lot of blood to general amusement
for everybody but JS.

A#28. =3.3.01 0835. N22.49.62, £89.34. 40ish. A farmer walking along the road
carrying his sprayer. ~JS-aplotRfORrShwHezed s on
heds planted rice. He has an upland pl ot
deci mal s, but igedtsisyean Hiyuplpnd platis Bligha2z b
{WPA=99}. On the beel he plants amun, which is not irrigated, when the water is
kneedeep, and boro which is irrigated. On the upland area amun and boro. Does the

rice harvest feed the family all the year? Prettych- there are 6 people in the family

and it lasts about 11.5 months {MCP=69}. Why this year are only 2 of the 4 bighas of
beel cultivated? The other 2 are a little bit more upland, and so need more irrigation,
which he candét afford this year.

PESTS SBs some problem almost every year. It comes inifgting. Is SB the
same in upland and beel? Well, the upland plots are higher and not always cultivated,

h i
a

because itdéds more expensive to get the wat

cultivated, bttamun is. Worst pest is stemborer. Also is hopper {?},-tiadded

caterpillar {skipper?}. Hispa is Aschrappi

the whole year it is number 2 pest, but
differ between beel and upland fields? In beel you get more hispa. More sb too but less
pronounced. The difference is because hispa likes water.

PESTI CIl DE Heds going to spray di mecron.
stem borer. Right now almost everylgad spraying. SB is a problem here just now.
Sprayer. He bought it nearly 5 years ago. He mended it with a weld. It will last another

ri

He

3 years. Is this sprayerthtdne heds owned? Yes. Why? Befor
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spray because local varietiesreastill grown and not susceptible to pests. Aboli07
years ago they switched from the locals to HYVSs, but pests caénears after the
HYVs were introduced. Were local varieties less susceptible to all pests? Yes. The
transition was with technical astance from the DAE. Do you still get advice from the
DAE on what to do? Not a lot of communication. Now most information comes from
the dealer. Is dimecron used against hispa too?dgainst schrappi use
monocrotophos. How do they feel about pestitedtinology in general? It works?
They are aware of bad effects. But on
beneficial insects? Spiders, carabids, ladybirds. Impressio® so? IPM training

from DAE. No NGO.

NONPESTICIDAL DAE advises IPM by perdbuilding and sweepnetting. This works

A

bal

i n some cases but not ot her s. What 6s t he

when it doesndt? When thereds an outbreak

pesticidal controls? What then? Monitor theldi2 or 3 times a week, looking for a
population increase specifically not an absolute level or count, but an increase
{recommended by DAE or other extensionists to circumvent farmer dislikes of
counting?}.

PERCHES Tell us about pertiuilding. You put veoden perches in the fields
specifically for insectivorous birds to sit on to help them hunt. Against grasshoppers

C |
|

and stemborer itos particularly effective.

dragonflies}. Spodoptera {littura?} was the worst pest in4@g, 50s and 60s, but went
down when perches introduced. No longer a pest, although largely-sal pupation
sites are now flooded, which has smitten spodoptera and alsateag caterpillar,
which used to be so bad it was largely what the oldg@stbuffer stocks were against
- all gone now.

A#29. =3.3.01 0900. N22.48.08, E89.13.91. Two men in their late 20s. ~JS. CROPS 30

bighas, of 42 decimals. 10 bighas of rice, 10 of sugar cane, 10 of other crops
{WPA=1260. This feeds a family total of g@ople for the whole year {MCP=720}.

On the rice land they get 2 crops, and 3 in some areas too small to be significant. What

explains the difference? Irrigatiersome areas are more easily irrigable. Some bits are

more upland, others more lowland, andihr pr operti es mean t hey
i nterexchangeable. When there are 2 crops

hindu community the women come out and join in the discussions.

PESTS Stemborer is worst, then hispa. H is worst in amun, from jusplaftéing up
to midttillering. Is hispa attack different in thec2op and 3crop plots? Yes,-8rop

pl ots have more hispa, because they have

NONPESTICIDE Are there differences in controls between h and slydus8an pick

the egg masses and even adults by hand when density is low. When H is low you beat

with a stick. Not a special stick. Branches of trees. The aim is to knock them into the
water.

PESTICIDE When density is high you spray. How estimate thelatu size to
distinguish high and low densities? Look for insects, not damage. They were told all

this by the DAE. No NGOs. For how many years have they used this regime? 5. Does it
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work well? Yes, with low populations. What before 5 years ago? Asindumstid other
traditional methods. They did use pesticide back then but not often or organised. There
was also a CARE project, which targetted natural pest control. Has he a sprayer? Yes
a manufactured one with a tank, not a hanaale tinplate one. No bajfference in the
active ingredients of insecticides used against SB or H.

NONPESTICIDE Sweepnetting they used to use, until 4 years ago. Were
recommended by DAE and CARE, but | ately wei
catching and sticks are effective pak low pest densities. Are perches used too? Yes.

Birds eat stem borer in particular, hispa less. Any source of advice on which particular
chemicals to use? DAE. Dealers too but secondary.

PEST BIOLOGY Why have the pests got worse in the last 4 y&dirsatic factors.

More rain has led to pests getting worse. Have there been any changes in varieties
grown? Well, even 5 years ago they were growing predominantly HYVs. But some
changes. Any particular ones you can think of? No specifics. When last aditemal
varieties grown? 10 years ago. Do old & new varieties differ in pest resistence? Not
sure.

A#30. =3.3.01 1005. N22.45.28, E89.06.62. Late 20s. A man interrupted weeding. The
field heds weedhe@s adilgiongqsi thifsorowam nei ghbot

~JS. CROPS His own rice area is 3 bighas at 33 decimals each {WPA=99}. He now
has an Al RRI' 06 boro {apparently a generic te
maximum tillering to booting.

PESTS Worst pest is masrd® B BPH. H is not so seriouS.years ago h was a big
problem. Less so now. Why not? Use of pesticide. Until 5 years ago it was bad in 4

consecutive years, but hasndét returned for
outside. So {the reason Wwfanyersiateusihg es ndt ¢ o m
insecticide all over, including wherever it is that it comes from. Where does it come

from? West. Here wedre 70km from the Sunde]

West, so it could be coming from agricultural land, not forest. $&.

CROPS Another man buts in, evidently more-galbortant. Most fields here have 3

crops. But some canot afford the water alll
severe flood. Very unnaturathough to be the Farraka dam up in Indiaciturred in

November, normally a dry month. Both boro and amun failed. So this late boro is the

1 since. The original respondent is asked if his plot feeds the family all year. Yes

three crops feed 4 people all year {(MCP=48}.

PESTS H has been arousidce the boyhood of the buttiig man {late 1930s7?}.

NONPESTICIDE They used insecticide in the past more than since 1995. DAE block
supervisor advised sweepnetting, and it is effective. Leaf dipping was done but not as
large scale as sweepnetting. Syweetting was not too popular because laborious. He
never tried it because it seemed like hard work. One man interjects he thought it not
promising- it seemed unlikely to work, with H just attacking the leaves lower down.
When clipping is raised, anothemmsays it will just reduce yields. Nobody has tried
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it. Sweepnetting probably works with promising conditions. Could be used 2 or 3
times. Maybe insecticide if conditions are severe.

PEST BIOLOGY Can they tell if h is likely to be bad by the weatheré¢s? if
overcast and wet. SB also likes rainfall and overcast. So if SB and H like the same
weather conditions, do they arrive together? Largely together. So which season is
worst? JulyAugust, amun. Pest attack varies but now, in March, if it rain8-8days
both SB and H appear.

PESTICIDE Most farmers own sprayers. Most have piston sprayers, a few LOKs, one a
motorised. Is the LOK better than the piston? Y¥est 6 s mor e effective bu
A lot of them have and like piston sprayem compaison with LOK they are easier,

cheaper, faster and more accurate, but also more tiring. {Overall piston is apparently
preferredpossi bly to denigrate something they c
1000 taka but nobody buys them. So why does anyhcall/#se an LOK rather than a
piston? The pi st on 0-8years there were enly LOKsbefora e mar k
that. So the LOKSs in use are all at lea$} years old.

A#31. =3.3.01 1125. N22.44.44, E89.15.62. Interrupted ploughing, for vegetabées, on
raised area. ~JS. CROPS Has 2 bighas of rice (each 33 decimals) some distance away
{WPA=66}.

PESTS SB is worst. H3-4 years ago it was severe. BPH was bad once; not as bad as

hispa.H-t her e are never at all jRRtoarfew.i 8B
alsohasamun2 harvests a year. SB is bad in fAbot
the | ast attack? He doesndét know but it 1is

pest management? Dealers. DAE or NGO here? No.

PESTICIDE Does herlow any norpesticidal controls? {Question missed}. He
borrows a sprayer. SB gets insecticide8l tdnes in each of boro and amun. He decides
itdéds time to spray when he sees 1 or 2 or

PEST BIOLOGY Hwas inabigway4yearag A huge Aswar mo arriv

So many of them. He sprayed twice. It arrived in June/July/August. Swarm arrived all

at once in 1 lump. His 2 sprays were 1 week apart. It was effeauaentually. He

applied AMarshal l 0 { Pdsalwagsrbben mrhoh m the dasi.t h t i |
Family has 6 people; rice subsistence lasts 6 months {MCP=36}. For the other 6

mont hs he works in the fields of others. H
vegetables. Does he use insecticide onthevegetad@ No, it 6-sounot r eal |

dondt have to spray.

A#32. =3.3.01 1200. N22.38.43, E89.18.09. Late 20s. ~JS. CROPS Amumonly
boro. 3 bighas, 33 decimals in each {99}. In rabi largely vegetables, mostly potatoes,
instead of rice. He has 15 bighas in the beel area {247.5} {WPA=346.5}. Harvest
lasts all year, to feed 4 in the family {MCP=48}. Both his plots are on upland and so
not irrigated and so he has only amun on both.

PESTS Worst pest is masra, then BPH, then hispa. H comes only in duhdyan
About every other year H i s a problem, par:t
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arrives in June. -Audus. $So Hiiswoestifronywhenatstartg i n J un
being rainy on into September. H is favoured by what? By rain in a smoothudistrib

- a series of days each a bit wet favour H more than 7 v wet days interspersed with 7

dry ones. Wind favours H when in the East: if wind is in East{8mdays then H

comes; if this wind continues then it goes off again, towards the West, withaod ha

laid eggs. When was there last a bad H attack? 3 years ago. Since then it has been
present but not ser i ous-somBtimestheyséesustapr ayed
few and spray anyway.

PESTICIDE Dimecron. Recommendation comes from DAEyThmk that if they

dondét spray, even if only a few insects, t|
sprays, maximum 4. Sprays do work. Did DAE recommendpesticidal controls?
No-sprays only. fANoguso { DDVPtSB;ithas an alter |
knockdown effect only not systemic. The dealer recommends whatever he has in the

store at the time. Do you ever spray agai n:
no real difference between them in terms of suitable a.i.s. Most farnversibatin

pi ston sprayers. Theyov e8ydams. Beforeahatd Useca bl e i n
public health sprayers (pungessurised cylinders baclarried, c.f. the continualy

pressurised LOK). They were for sale in the shops and people boughirthemed.

LOK is expensive, but people do still buy them. What advantages has LOK over the

piston sprayer? Less tiring. No other big difference {except cost?}. What about the old
bounty system paid for catching hispa? The)

RATS Arerats a problem? Yes. DAE has given rat bounti®gears ago for 1000

severed ratails you got a radio or a bicycle. Nobody here took it up because catching

rats is very hard. Was it maybe a success |
think so (gemeral laughter).

A#33.=4.3.01 0715. N22.38.36, E89.28.26. Late 20s. His land is 2 miles to the SSW
from here. ~JS. CROPS Has 2 bighas of 52 decimals (for both, not each) {WPA=52}.
Now he has boro, othertimes amun. Feeds his family of 6 people for 6 months
{MCP=36}.

PESTS Pests (apparently ranked by continuousness of presence through the year, more
than gravity- masra is always there, hispa less-so):

1 masra

2 caterpillar with dark head

3 cutworm

4 hi spa (fApeirao {?})
5 BPH

When do they attack? Htatks boro just after transplanting.

PESTICIDE Controls? Insecticide® t i mes per season in boro;
low, so spray 2 times. In fact these are against all pests, not just H. A new man, at the

edge of whose field we are standing, comgsT™ respondent defers to him. In his 30s.

Uses fikayodineo {thiodanffhixagéaMassh&Bl oD @
carbosulfan v. H, thiodan v. SB. {JS is unsure if this isfoneach or tarkmixed-

probably the former}.
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NONPESTICIDE We look ahis field. In 7 bighas there are 8 bird perches
{WPA=182}. How long has he had them?/5/ears ago; he learnt it from the DAE

peopl e. Il s he happy with them? He thinks t|
He sees the birds on them and sees tt@mpestss t e mbor er s, mostl y. He
think they eat hispa (|l aughter). He puts t|
hard. What i s t-teasityfparpgeofiperchas? Thhexmore dhe lgether

- finding branches is the problerlh,t s number i sndét really enou

would be 50 {!} for this 7 bighas. There are four in his family. The harvest lasts all 12
months, fed from this one plot {MCP=48}.

BOUNTY 2-3 years ago there was a bounty on hispa. He never heard theajeing
just heard about the principle. Why didnot
any other nospesticidal control? No.

PESTI CI DE DAE are quite effective. I f ther ¢
Their man is supposed to come to you bullee s n6t . Where does info
chemicals come from? From neighbours. He heard that DAE used to give free

pesticide, but he never got any. Does he evertarR No. But he does a top dressing

of urea. Woul dndét mixi ng nfee ratnidl iesnerr gayr?d Hien
afford them both at the same time. He buys whichever is most important at the time.

Fertiliser he applies 3 or 3 times to both boro and amun. Urea and gypsum are applied
together, phosphate on | rdbottoeweaand@psym separ al
are the most i mportant, so applied as soon
money phosphate too. The fertiliser recommendation came from dealers. He applies

i nsecticide with a pi st oboursBasicplysphate |t 6s | 0:
fertiliser is applied at transplanting, for both boro and amun. Urea attracts pests.
Stemborer. The plant s Stimethiswerd se2jccul ent 6 { |
{Apparently no fertilisers ever applied with sprayetsea and otheop dressings are

broadcast, sometimes mixed with furadan}.

A#34. =4.3.01 0830. N22.38.29, E89.38.46. A man in his early 20s, with his father.
~JS. CROPS 5 bighas, all 5 in rice in amun, 1 of rice in boro {if 1 bigha=26 decimals}
{WPA=130}. He farms with Is father, for 7 in the family. Harvest last®8nonths
{MCP=59.5}.

PESTS Hispa is not very common in amun. In boro but at low populations. Masra is
more serious. Hispa: there was an epidemic outbreak about 3 years back. {GH opines
that the fact that soe farmers say H is endemic and others epidemic need not mean
contradiction- it could well be real differences in incidence with geography and with
luck we will be able to detect them}.

PESTICIDE Sometimes they do spray hispa. Yesterday they sprayadtagastly

stemborer but a bit hispa too. So are both controlled in the same way? Sprayed but he
candét remember the name of the chemical . O]
recommendation of his father, who took an IPM course with the DAE, so knows a bit.

He himself knows very little.

NONPESTICIDE Does he know of any rpesticidal controls? Sweepnetting.
Anything else? Beneficial natural enemies. Sweepnetting is the only actual practice.
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Doesnodot sweepnetting hurt t hethemaandr al enemi
released again. We sweepnet aftdr\Beeks over the whole of boro and amun. 300

sweeps in the field. The net came from the DAE, 3 years ago. This net they got last

year. They have 2 nets, one is torn (the older one). Net is 1.5 feet ¥oossveep 6

times in boro and amun. The pests caught are squashed. So how often do you have to
stop to empty the net? Each 100 steps you stop, sort and squash. Mostly catches SB but
some hispa too. Is it effective? Yes. Is it hard wor&hburs to sweep bighas with

one net. Usually 2 people taking turns. Has he heard of the bounty system? No. How
many sprays are needed? If net collection fails, up to 5 maximanms inimum. Is
sweepnetting more effective against some pests more than othersi? dtegrols

relatively rare pests better than common ones, so works against Hispa better than
stemborer.

12 ducks arrive They are his neighbourds
doesndét | i ke them. He somet i meosgtanthemns t he |
hedoll eat them. Heb6s never heard they can |
insects. Does he put out bird perches? Yes. How many? Every 5 to 10 of a local unit of

measur ement of about 1.5 f edhisfromEf fecti ve?
i a n ¢ e sah ad psadice.

A#35. =4.3.01 1005. N22.48.79, E89.44.38. Mid 20s. ~JS. CROPS Boro is in now. 1
bigha of 52 decimals. Also 3 bighas in beel {WPA=130}. Shrimp. It moved from rice
to shrimp 5 years ago, because of rise in saliWiyuld he rather have been able to
stay with rice? Shrimp cultivation is more profitable. The beels are under water.

NONPESTICIDE- ENTER THE DRONGO 4 or 5 perches in the field. 20 would be

the right number. Is there any problem getting the branchesef@etithes? No. How

long has he been putting them up? 10 years. The idea came from the DAE. A bird

arrives: a black drongo. The birds spend the night in the trees, and take up station on

the perches®ithing in the morning. He sees them eat stemborergrmsshoppers, but

they donét eat hispa. The perches are not
farms.

PEST BIOLOGY They are expecting hispa within a few days. The numbers are quite

few but even so controls are beneficial. How does he know thgst il come soon?

Weat her; after winter temperature rises. Hi
comes mainly at night but some by day. The)
and itdés the South. Can he igthearhow high t h

CONTROLS Control methods: sweep (rec by DAE); then pesticide (rec by DAE). Only
one of the assembled crowd thinks that sweepnetting is any good. A certain amount of
arguing.

BOUNTY SYSTEM Do people know about the bounty system? One malitu3e

years ago he got 400 taka for 2509 of hispa. He got thi8ihdurs of sweeping on his

plot of 5 bighas. The population was very big. This was in late February or very early

March of 1994. Did they ever offer a bounty but nobody take it up? ¥e¢®ars ago,

in late February, they offered a bounty at the same rate, but the hispa population went

down and so it wasndét worth the hard wor k
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bothered. Old farmers did it less than the younger ones {implicitly becduke hard

work involved}. The kill was taken to the DAE office in a plastic bag. The DAE

wei ghed it and gave him his money. He does|
How long was the journey to the DAE office? Only 10 minutes went just for the

insects, not combining it with other errands. It was worth it for the money involved.

Later that same year he sprayed. He canodot
Government did the aerial sprays.

NETS Hi s net he made hinmsae Ibfa.mbloto6 sf rbaameg h tl t
in diameter {bigger than ours}. A younger man points out that he uses a DAE net
which is smaller about 1.5 feet diameter {about the same as ours}.

VERTEBRATES They complain about the frog population. It used to be Imigh,

since exports of frogsodo |l egs started the pi
has suffered. People catch frogs, sell the legs, and feed the rest to fish. Now frogs are

Sso rare theyore not worth col leathispa;theg. Fi sh
think it would be bad for the fishpartly the spines but also possibly poisonous. Frogs

do eat hispa. Fish and birds donodot. Rats a
such as foxes and owls, which live in trees. Rats are tdobgmakes to eat, except

when small. Does rice harvest last all year? The initial respondent says yes, with a

family of 3 {MCP=36}; the second says yes for 6 people {MCP=72}, with 5 bighas of

rice, 5 fallow and 8 of shrimp {WPA=468}.

SHRIMP He startedrsimp farming 8 years agoagain because of rising salinity. A
particular shrimp species he calls fAbagdabo
profitable than rice? AUndoubtedly. o0 Rice |
people farm fish as well, anly shrimp? Local freshwater fish too, in with the rice,

moved from canals into fields after harvesting. So fish is miscible with rice, but only

after harvestwhy ? Now (late tillering before booti
the fish.

PESTICICE Will sweepnetting ever control hispa without insecticide? No, but it can

delay the point when pesticide is needed, so you need one less application over the
whole season. Sweep 1 or 2 times. Another man has a motorsprayer, and makes 10 000
taka a year imenting it out. Nobody wears protective clothing while spraying {and

we 0 ve s e e’guyadarryingoassing sprayers, with no protection at all). Zahir
says BRRI did a study on frogs and found their pest control so effective that it asked

for a ba on exports from rice and its environment; this was imposed in th&0sid

but popul at i o nsposki@ynwbecaudetas exmoitsdronemme aleas are

still legal, they are being falsely declared.

AERIAL SPRAYS AND SHRIMP 45 years ago DAE diaerial spraying. Now shrimp
cultivation has increased farmers donot wal

A#36. =4.3.01 1130. N22.57.60, E89.47.10. Late 20s. ~FR. CROPS Has 0.5 bigha; 1
bigha=52 decimals {WPA=26}. Only boro. Production can supp family of 5 for 6
months. {MCP=30} A 3 man (about 50) has 2 bighas {WPA=104}, with boro and
amun, can support 8 family members 8 months {MCP=64}. {GH asks if the nuclear,

~

western family implied by the fimlstctilh. mont h«
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factyesmoreorlesf ami | i es do split into smallish
some do have huge families (and areas)}.

PESTS & CONTROLS Stemborer and hispa both occur every year. They apply
granules due to lack of sprayer. Some farmppydiquid mixed with fertilisers.
APerchingo is used for controlling stembor
rope pulling are practised and advised by the DAE. Hispa comes in March. Population
becomes high within-3 days of first appearancéweeping reduces the frequency of
pesticide applications. But sweeping alone is not sufficient to control. Sweeping is
laborious and farmers are reluctant to do it. Perches are used by dragonflies as well as
birds. A farmer trained by the DAE says yesythee beneficial, they do eat pests,
particularly stemborer, but he knows of no role for perches in helping dragonflies to
control pests. Most farmers round here have money for pesticides, but sprayers
themselves are simply not available. They mix ligaskcticide with urea and

broadcast. 4 years ago there were LOKSs to rent, but since they have all broken down
and so no more hiring. Piston sprayers (manufactured, not the tin ones) are available in
the market, but they are hard work and tioo@suming antkedious. The kerosene

rope? It does work and can reduce the number of sprays needed by 1. Why is the rope

soaked in kerosene rather than insecticide’
Maybe the rope is absorbent and so if insecticide were soaketlitnkmuld be lost in
the application process; keroseneds not so

brushes or branches? Neve ferches in 1 bigha is what BRRI recommends, here
are that many in a square 20 feet across.

A#37.=4.3.01 1200. RB.03.36, E89.49.45. Mid 30s. ~JS. CROPS 2.25 bighas, of 55
decimals {WPA=137.5}. All under boro and amun. 8 people in the family. The land
supports them all year {MCP=96}. We can see 2 labourers weeding, who are working
f or hi mlate tilleriggspantsiatwbut 2 feet high.

PERCHES His bird perches are of two settsanched, forking branches, or tiedod

i g oal ptwosuprights of about 4' and a crossbar of about 6'. These two designs

give a horizontal timber for the birds to siton, muchsupeor t o hi s nei ghbo
are just spindly sticks. Masra is the worst pest, then hispa. Loss{évels candét say f
sure, but estimates stemborer uncontrolled causes losses of 40%, hispa sb58%

worse because this is pretty regular, whetleasispa figure is for outbreak years.

Both are reduced to 0% by controls. He once tried light traps, recommended by DAE.

Electric light? Noa | amp; DAE said that fAAny-kind of
no good. And not at all cheap. So what costdnes he use? Perches and insecticide.

Against stemborer. DAE recommend perches. 2 of his perches are equivalent to 25 of

the lessgood sort. He has 10 per bigha, for SB control. 1 of his goalpost perches can fit

5 drongoes. Don 6t quabible? Yeg, they grgque aslot.fAlethéere and s
problems getting the materials for the per
the goalpost design? Because of the work involved in building them. Too idle. The

joints are tied and knotted with jute. (Drongs A Ducr i |l i s adsi mili so

PESTI CI DE He sprays twice in boro and twicC:¢
comeso. The 2 sprays v. masra ar-enidat regul
tillering and then the second if there is a lot of masraneher neededmost often at

maximum tillering. Does he ever not spray at all? Well, theptay is used 95% of the
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time, but even so is not preventative/prophylactic but is applied on a thresioold
wait and see if there are moths in the fields.

PEST Bl OLOGY Hi spa comes | ater, when it 1is
When is this? Early Marchmid March. On boro. It does attack amun too, but in

smaller numbers. It does not come less frequently to amun than to boro, but in lesser

numbers whentidoes come. Why? Because in amun there is not fertiliser; boro has

fertiliser applied to the soil and this attracts hispa. BPH is not frequent, but when it

comes you can lose the whole crop. There have been outbreaks twice in 10 years. Why

is fertiliser goplied to boro and not to amun? DAE advicee 6 S not qui te sur e

PESTICIDE Against both SB and H you spray. Are the sprays the same or different?
The same against botleither granules or liquids, used against either. Sometimes both
come together @hare sprayed together. The recommendations came from DAE. In
general DAE gives good advice and is very useful. 5 or 10 years ago, before DAE gave

advice, we didndét have beautiful fields of
advice is followed for bth fertiliser and insecticide, regarding both selection and
timing. BPH is very hard to control with

i
realise Iitds come. Us e -tpyrethrogls kamate,furedae.c t i ci d
He rents a spyer. 12 years ago it became possible to rent them. Before that? There
was only amun, no boro; local varieties. Insect populations were much smaller. (Local
DAE extensionists here are controlled directly from Dhaka; their salaries and so on are
all set namnally). Certified seed is available, but less than 5% of the total; the rest is
local and kept over.

A#38. =4.3.01 1310. N23.11.63, E89.57.53. Mid 20s. ~JS. CROPS 7 bighas, each of
52 decimals {364}. He now has IRRI boro. He grows t amun too. 10 peotiie i

family. Harvest feeds all year with a bit left over {MCP=120}. He has 10 bighas of
upland as well {520} {WPA=884} vegetables, onions, spices.

PESTS Main peststemborer larvae;"2pest- stemborer adults. Hispa sometimes
comes but is not a majpest. Sometimes when wind is in the south. He builds perches,
and the birds feed on stemborer adults. Larvae are controlled with granules. How are
the adults a pest? They suck the sap from leaves. He sprays against hispa.

NGO SUPPORT Where doesadvceds me f r om? BRAC (Bangl ades h(
visit more often than the DAE. What is the best thing that BRAC does to help?

Provides seeds and microloarteese are more help than technical advice. Overall, is

he happy with BRAC? Yest hey 6 r e h elbep theuattual chémieat ceme

from? From the dealer, but when buying he specifies the brand recommended by

BRAC. There are no other ngresticidal controls he knows of. The perch idea came

from BRAC. Most other farmers round here follow BRAC advice tobaWertiliser

do you use? None at all in amun. In boro: first, at planting, furadan is mixed in with

TSP {urea?} and MP (the furadan is always applied); second, urea (or MP) is applied

twice, once mixed with furadan (the furadan is always adgeelventéively -

apparently another of BRACOs ideas); third
is applied as at first. {JS is not quite s
is all a bit traditional, with local varieties. BRAC is only inteéegkin boro. Why does

he follow BRACGO6s advice on-idl It htety@se pr oph:
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preventative how does he know they work? He knows from experience that without
controls pests attack. (They obviRAM@sly hav:
provides the seed, and so if the farmers d
and gives them a scolding.

A#39. =4.3.01 1425. N23.23.88, E89.58.71. Early 40s. ~JS. CROPS 2.5 bighas each of

42 decimals {WPA=105}. All now under IRRI boro. Thisadeepwater aregoro is

the only choice. Harvest feeds 6 people fdi®®months {MCP=57}. How long have

they grown the IRRI var? 180 years? What did they grow before IRRI? Deepwater

amun. Why isnd6t deepwater amun dglatvelyn any ma
low yields. The hard work was largely because there was a very short time gap to get

the rice harvested before the tide came in, and sometimes it was under water before it

could be harvested.

PESTS The worst pest? Hispd*2Stemborer. Hispezomes on a cycle of every®

years. The last bad outbreak was in the mid 1980s, then there was an aerial spray.

There was another 2 years ago but not a real outbreak. Around now is the time that

hispa comes. H starts off in the East side of the sowwf Which forms this area, then

moves westwards. Can he tell if H is goingto come?Na¢ 6 s chance, not cl
anything. In the old deepwater days Hispa and SB both still came, but not as bad as

now.

CONTROLS v. hispa. He uses insecticide and ngtkise. Uses LOK, rents it. Advice
source? Neighbours, particularly one good farmer; DAE only very rarely, their
suggestions are general and not specific. BRAC give microloans, not really agricultural
advice. Some general advice. There are also small,Nl6&@s who give loans. Has he

a loan? Yes from BRAC and a local cooperative society/NGO. What was it for? Both
farming and household costs, fertiliser and irrigation costs. Does anybody else-use non
pesticidal controls? No. (There are no ketrches vikle anywhere).

PESTICIDES Pesticides are applied once or twice, and work. Are there difficulties in
application? Getting a sprayer is the hard bi¢ has to walk a mile looking for one for
rent. Labour he sprays himself, his 2 bighas take 3 hours.

PEST BIOLOGY How is the decision made as to whether 1 or 2 is necessary? When

he sees insects on the East side. {Heds noi
against hispa. If there are only small numbers he still sprays. Why does it start off in

theEast? The plots over on the E are richer in organic material, so the crop is more

luxurious there. Adults fly at a height ofl® feet. What stage are we at now? Mid

tillering. Over in the East does rice develop faster too? Yes. Does it seem plausible to

him that h likes a particular stage or stages of rice, and so Joeshe places where

rice is developing soonest? He thinks itds
is hispa worse than stemborer? It can spread more quickly. Without the sgralys,

would be the hispa losses? At least 25%. With sprays control is 100%. You get 40

mounds (local measurement unit?) with controls, but abeB02ithout it. Another

pest is storks. People put scarecrows to deter them.

A#40. =4.3.01 1515. N23.30.438&52.86. 40s. ~JS. CROPS 1.5 bighas of 52
decimals is all he has {WPA=78}. 2 crops. This is late boro. Early tillering. 10" high.
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Amun has to be harvested late (these are the smallest plants JS has seen so far). Amun
always has to be harvested late. Tpdaust is of 5070-day-old amun. Why is it

harvested | ate? |Itdés their custom. Hmmm. A
Amun is an HYV, boro an | RRI. Why is his pl
like to work too hard.

PESTS The worst pest SB. Hispa not a major pest. Furadan and dimecron are

applied, but he does Rjostwhénnhe plantelbokalmtr agai ns
weak. Applies fertilise TSP, MP, urea, furadan (Is the pesticide always applied? Yes.

Why ? @l t 6 sdurimgyplaritiegtofebotiobpro and amun. 1.5 months later urea. If

he sees any damage at all he sprays liquid. Whose advice does he follow? Nobody

this iIis his own experience. Al ways everythi
anyone but always doeswh he wants; iif ités no good he
members. Harvest lasts all year {MCP=48}. (The others are worried about hispa, and
worried that he isndét worried). He applies
buys somepsttashesoi Heos with a broomstick a
are controlled or not. o

B#1.=24.3.2. 1515. N24.03.36, E91.14.70. Approximately 40 years old.

~JS. HISPA DAMAGE Hispa problem is the worst, no other pests. Every year. Four to
five years go it got bad. Why did it get bad? Can't say. An old man gets pulled in. He
is about 60. At present the rice will be lost: hispa will take it all. T. Amun is the worst.
Boro is bad in lowland, but not so in upland. Lowland boro is soft. Why is lowland
borosoft more than upland? It is earlier planted, so worse on earlier planted more than
upland rice. It comes in 22 to 25 days after planting. In both boro and T. Amun? Yes.

HISPA DYNAMICS It flies in as adults. Where does it comes from? Don't know. Do
you e it fly? No. It is night time. So are you sure it flies in? Yes. Why does it come
when it does? Is it the weather? The sky is cloudy. Does it come in small numbers?
Yes. Small numbers to start, then more come in. We don't see them go.

HISPA HISTORY Bebre 25 years ago hispa was not present. Why did it come? He
doesn't know, it just turned up.

HISPA CONTROL He uses pesticide but it is unsatisfactory. When he sees hispa he
sprays. The d.a.e. officer is the source of information. And the sprayer toéf&No.

bought his own. L.O.K. is described with some laughter. He bought it eight to ten years
ago. It is foreign but he doesn't know where it came from. Can you apply pesticide
without a sprayer? Yedike a brush. Liquid with brush, powder too.

PESTICIDES & DEPENDENCE Another man. The local educated bean with thick
glasses like the bottom of a milk bottle. Pesticides are less good than they were, but
they don't know why. They blame the dealer. No-pesticidal controls are known.
Have the pesticides alysbeen the same? No. They have been different over the
years, but they do not know why.

HISPA HISTORY 25 years ago hispa was not so bad. So when did it become a serious
problem? There is a big argument about this: people can't agree on when it became a
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problem. Five to seven years. Is it all over the area, or in patches? Patches. Why? We
don't know. Young leaves and soft and succulent. The timing of development of the
plants.

B#2. =24.3.2. 1600. N24.04.48, E91.15.76. JS is sat regally on a woodefT kbggr.
are pylons and road construction. The whole family. The main man is in his 30s.

~JS. HISPA AS PEST Hispa is the worst problem. They have sprayed the field already
so we hope the sweepnetting won't find anything (it doesn't).

HISPA INSECTICIDING Spaying for five to six years. Fifteen to 30 days after
planting. Only once. Every year. But it is also when they see the insects: so are the
same thing. They see hispa fifteen to 30 days after transplanting. Plants young and
green.

IMMIGRATION FROM THE FALLOW They see it fly in. Both day and night. Where
does it come from? Some sort of weed. Durbah. A grassy weed along the sides of the
fields. Mosadeq suggests _Sinodon dactilon. Ah yes, says the farmer to some general
amusement, _Sinodon dactilon. Gramgtags.

HISPA HISTORY Hispa a problem for a long time? Six to seven years. What was it
like before that? It was around, but not bad. Why did it get worse? Don't know. Stem
borer is about the same as hispa. Masra also got worse, but three years ago. Why? No
idea.

BIRDS Masra is eaten by birds, but not hispa. Drongo, but won't eat hispa.

WEALTH AND FARM How many family members? (He looks around to count) 8.

330 decimals. 3.3 acres. {WPA=330}. Feeds all 12 months. {MCP=12*8=96}(Quite a
literate and welbff farmer). All rice paddy. Vegetables too. Spindybe vegetable

("data"? "denga"?). Red spinach. Jute too. This area floods. Deepwater rice too. Fish
too? Yes. Pesticide kills fish. In the rainy season you don't spray, so not a problem.
Because of fish dnecause pests are not so serious? It's because they can't get in to
spray, in deep. You can't spray from a boat. So it can be bad but they can't do anything.
So insects in wet season worse than this season because they can't spray. Do you know
of an areavhere hispa is not bad? No.

B#3. =24.3.2 1640. N24.08.43, E91.19.57. Overall there seem to be more ducks here
than in the South.

~JS. Hispa is the worst pest, masra second. For fifteen to 20 years affected. So before
20 years ago were not so bad. Whypa&nsion of boro. He's seen hispa in boro.
Deepwater amun is less badly affected. Why are some affected more than others? He
doesn't know.

Hispa is bad every year. First there are a few, and then more and more. Are they natives

or flying in? Natives devdoping on the land. He knows he's in a minority in holding
this opinion. Only on a rice plantsi0 alternate host.
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Does hispa survive in rice residues? They don't think so: none ever seen in rice ricks or
anywhere. He thinks it's in the soil, and miracidly and spontaneously generated in

the soil. At the end of the season they die and fall in the soil and regenerate in the soil.
Ten years ago. Damage increased from masra too. They use pesticide, but damage is
low i.e. not all insects are killed. Usedsgieide to be better than it is now? Partially.

How long has pesticide being used for? 20 years. At that time what was the problem?
He can't remember. Could it be that pesticide made the problem worse? He can't say.

Do the ducks eat insects? Yes. Mastd, ot hispa. You said you know you are in a
minority view: so have you talked this over with other farmers? Yes: he and a few
others all think it is spontaneous. Not all. A farmer butts in who does not agree. He
thinks it immigrates to some, spontaneausthers. (l.e. trying to smooth disagreement

by saying both views possibly true) . What are the characteristics of the areas where the
arrival is spontaneous? Fertiliser overdose.

Boro. T. amun. Vegetables in the boro season, then broadcast amun. &@yeae
hispa anywhere other than in rice? No (quite emphatic).

Are there any noesticidal controls of hispa? No. So 30 years ago what did they do?
Biological control: neem oil. But no neem any more? No. Why not? Neem doesn't
work any more. Does hisgdtack at characteristic times? Cloudy weather (relative
humidity?). Not rainfall.

Does it move around a patchwork of fields in each area? Yes, because of soft leaves.
Are they emerging in this pattern, or moving? Moving. So they start in emergence, then
move. So are heavily fertilised plots earlier than the others? No: heavily fertilised plots
are not the first to develop.

The timing of arrival is not dependent on fertiliser. Do they ever see hispa mating,
eggs, or larvae? No. Adults are all they seelaraiv. Is there any relationship between
hispa and irrigation? No relationship

B#4.=24.3.2. 1740. N24.07.76, E91.22.32.

~JS. 25 kani, each 30 decimals. The worst pest is hispa, then masra. For how long has
it been bad? One says seven to eight yedfrsgihigh land. Another says fifteen years

in the low land. Why? Water. Stem borer too is bad in both high land and low land.
More than 15 years ago it attacked only seedbed, now the crop. Why did it do that?
Intensive use of fertiliser and pesticide. Retthn in beneficial insects. And reduction

of frogs and toads: ate stem borer and hispa. Did they see them eat them? Yes. When
used cowdung was better than fertiliser. Fertiliser and pesticide have ruined the land,
cowdung was better. Pesticide kills gansects. Does hispa fly in or is it native? Flies

in, first a few, then more and more. From which direction? Don't know. Day or night?
Night. Does it go away again, leave? After seeing adults they spray, so don't know
about going. Because they kill the #dwas soon as they see them. Insects are worst in
the rainy season. Hispa and stem borer both. Do all farmers spray? Yes. We don't kill
time. One or two or three times. Do large farmers spray more than small farmers?
Small farmers sometimes use neem. Eigeles sprays should be done on Saturday

and Tuesday. Because his father did this.

187



B#5. =25.3.2 1130. N24.25.68, East 91.23.72. MH looked here in the survey in
February and found no hispa.

~JS. Masra is the worst pest, brown plant hopper second. Anodlem is rotting of
the stem, below ground, very similar to that at Madabpur.

In the monocrop area: befallow-fallow; or vegetable$allow-fallow. 5 percent of

area is broadcast amun, but not here. In nearby areas. Why not here? Too deep and it
can'tkeep up with rising water level. In "haor" area (very wet floody land) hispa is
completely absent. Before ten years ago it was present. But sometimes you see one or
two.

We are all sitting comfortably in the tea house. Mostly we talk with one man, who
others watch talking but doesn't seem richer or posher than the others. Hispa is not
quite completely absent. Why is it not here are any more? Impact of integrated pest
management. Over ten years ago there were no pesticides, when pesticides came it's
now gore. (In the conversation the English words "spray machine" and "dealer” are
very audible) (& JS suspects "IPM" is in fact "spraying”). No problem with the rental

of spray machine from other farmers. Is boro the only crop? Yes. It is sprayed once,
one or twaiimes, it depends on the damage. He investigates his farm with the DAE
people and follows their advice. Everybody sprays. His farm is 40 kairs, each of twenty
eight decimals {WPA=40*0.28=1120}. Quite a big farmer, for here (yes). Do people
with small farns do the same pesticide use? Yes. Use the same amount. The small
farmers sometimes use higher doses than the large farmers. Because the small farms
are cultivated more intensively. There are 12 in his family. His harvest lasts all year
{MCP=12*12=144}.

What are norpesticidal controls? Sweepnetting. Neem. Birds against masra. But we've
no experience. Do the birds eat hispa as well? &idy masra. Where does he know
about I.P.M. from? DAE. And training from B.R.R.I. tequite close. And an N.G.O.
called"heart" {?}. To ask about neem: has he tried it himself? Yes. Is it effective? Yes.
Does he sweep too? Yes. Every year? Yae to three sweeps.

What other differences are there from ten years ago? BR 9 has been replaced by BR 28
and 29. Is fertiliseany different? Ten years ago it was one heavy dose of fertiliser, now
he uses a more balanced dose two to three times. This changed ten years ago.

B#6. =25.3.2 1200. N24.26.34, E91.23.06. A solitary farmer with wife and two
children. Apparently Hindu: respot on wife's forehead.

~JS. The worst problem is masra, hispa is second. His farm is just here. It is ten "kair"
(= "kani"), each twenty eight decimals. (We are in a large big flood plain, villages are
islands and roads on causewaysry different fom yesterday.) He has one beithe

only crop in the year. There was heavy weather last night, hailstones have damaged his
crop. Hispa has been present for 12 years. And before? No hispa. Why did get worst 12
years ago? Expansion of boro.
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The bus comeand the first farmer gets on. We are left with another farmer, also

perhaps Hindu (he wears a little necklace). What are the differences between areas with
different hispa populations? He doesn't know. Before boro there was no hispa. The rice
was the locaDeepwater amun, broadcast. "Lakki". Is it still grown any more? No:
replaced by boro. Why? Higher yield.

Another man walks up. He has no farm of his own. He knows nothing. All the people
here are reluctant to talk and not chattlyey are depressed te hail damage last
night.

B#7. =25.3.2 1240. N24.27.62, E91.22.33. Three men in their mid 30s to Forties,
walking down the road. More people turn up all the time.

~JS. Worst pest is masra. When it is a problem with you go to the dealer. Fertiliser
seler. Second is rice leaf roller. (This is from a smarter man with an umbrella). Third:
Hispa also. In Deepwater rice and amun. (Masra is worse than hispa in boro).

The amun is a small area, so the insects go there and are bad. {The implication is that
theamun area is small, but the entire hispa population from other crops migrate to it
and have to fit in, so result in a high pest density (note the assumption here of a
population of static size which is moving about)}.

Hispa is particularly bad in latdgmted boro. Why is it bad on the late boro? The plants
are tender, also because there are fewer of them. So are the hispa reproducing? No.
Where do they come from? From grass, and then flies into fields. Stem borer comes
from stubble, hispa from grassédg.the end of boro, there is some ratooning from cut
stubble. The water rises and you can see the hispa climbing up the ratoon. Is the hispa
in the cut stubble or only the ratoon? Now it is only in the ratoon, not the stubble or
dead plants. Only when greand tender and young. Stem borer _is in the stubble.

Stem borer is also in grass and migrates; at the end of the season stem borer resides in
the grass. When the water level rises above the ratoon where does the hispa go? To
grasses on higher land, andter hyacinth.

Hispa has been a problem for five to ten years, not before. It is getting worse. Why?
Because of fertiliser: makes plants succulent and soft. Urea makes plants succulent and
have a vigorous growth. Almost all areas are covered by hiteg know of no areas

with different situations. The weather makes a difference.

Controls: pesticide mixed with potash. Basudrin. Used as a granular mixed with

potash. It works against hispa and stem borer. Only granular is used. It is put into both
boro and amun. Grains are better than sprays because this is the rainy season and sprays
will wash off (this is probably right). Are applications prophylactic or when you see the
damage? When you see one or two insects. The same rule for both stem borer and

hispa. The application is one time only in both boro and amun.

Crop patterns:

1: boro- fallow - fallow

2: broadcast amunboro- fallow

3: (in some places) broadcast amdallow - fallow

18¢



Are there are differences among the three in pests? No: the gedte aame. The
pests can be worse when boro follows amun.

Which birds eat stem borer? Drongo. Unknown birds. Ducks also. No bird eats hispa.

There are 10 in the family. The harvest feeds all year {MCP=10*12=120}. 17 kairs (1
kair = twenty eight decimalsten kair in boro {1}; four kair in amun {0.5}; three kair

in amun with boro {1} {WPA=0.28*(10+3+4/2=420}. Why are some areas cropped
differently from others? Differences in the topography of the land. They tried to grow
tomato and potato. No successdats and diseases. He alone tried. If all farmers grew
them he could do it as well. Do frogs and toads eat insects? He's not seen them. Toads
eat insects but he's not seen them.

In the fields we see bags on stakes looking a bit like scareetbeyg arenot
scarecrows but to warn other farmers that the plot has been sprayed. Out to the north
the ground seems to rise slightly.

B#8. =25.3.2 1400. Late Forties. N24.30.58, E91.22.29.

~JS. Masra is the worst pest. Then there is a new prelilegrotting & stems below
ground. He has no knowledge at all of hispa. Once only: in his life: two years ago hispa
got bad. Why? He doesn't know. What crops are grown? There are two systems: boro
T. amun- fallow; or T. amun. Have these changed? No, but the varietiee. T. amun

is a local variety no changes. But the boro has changBdR. 8 has given way to

modern B.R.s.

What are the differences between the two crop systems? Lack of irrigation. Does he
ever see a small number of hispywhere at all? No.

There are 14 in the familyfour daughters, five sons, three sons work outside. He is
landless. Sharecrops: 13 Kair. The harvest does not last all year. "He is a poor farmer."
What controls are used? Pesticide: he and the landlord share the cost,the daegk.

Do pest control methods differ between the rich and poor? No. (M. catches two adults
in twenty sweeps).

B#9. =25.3.2 1500. N24.31.23, E91.29.69. Two mene in his 20s, one in his 40s.
They are landlords, not farmers. With them are 2 thin gouan. They call over the
farmer a bit peremptorily. He has a moustache and muddy feet. In his late twenties. A
large crowd gathers.

~JS. Hispa is present. It is the worst pest in seedbed; attacks the crop too. Hispa is the
only bad pest here. Seriousgtit bad three to four years ago. It was last bad two years
ago. Why is it bad only sometimes? Don't know. What happens when it attacks? He
thinks it flies in. From where he doesn't know. The worst season is T. amun. The
cropping patterns are either T. amar T. amun and then boro. Are there any

differences between them in hispa behaviour? No difference they can see. Is hispa
different in different areas or is it as bad ball over? The damage in some areas is worse
than others. Why? Greenness and softnEksab
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Are any areas always better or worse than others? Yes, in terms of rat damage.

Is hispa usually in a big crowd, or just a few? First a few and then more and more. Do
they _ever see just a few? No. Is it ever seen outside the rice fields? NoitVghen

the crop what is it that it doe$o you ever see them mate? Lay eggs? Babies? No.
How do they do their damage? The adults eat leaves and the leaves go white: some
know this but others don't. The rat is worse than hispa. {Hispa apparentlyta® rioztd

a problem}. There are 10 people in his family. He sharecrops off these men.

Last year he farmed 12 kair. The amun season can be bad. But not in the last two years.
Rice leaf roller is a problem worse than hispa now. Why is hispa in some years

different from others? Don't know. It attacks the worst in the late planting and seedling
stage. What controls? "Medicine". Spray with machine. And prayer to Allah for

remedy. For how long has he used the spray? Ten years ago. Why was it first
introduced? Dohknow. In fact nobody here had anything to do with it: this is a very
young crowd. Are there any other npasticidal controls? In some areas they catch by

net but not here. And you can lower the immigration to the fields and this helps the
problem. Do lhey do this? No, but they've heard about it. Why no use of a net? No net.

If the DAE gave a net they'd try it, but not on their own initiative.

We produce a hispa in a jar and they don't recognise it; M. thinks they can recognise a
mass of hispa, not omedividual in a jar.

B#10. =25.3.2 1625. N24.34.40, E91.32.38. A man a with one eye missing and a very
old man.

~JS. The younger man is the owner of three kair (each tveggity decimal)
{WPA=0.28*3=84}. He doesn't distinguish any insects. Amun isnbest. Two crop
systems: T. amun and Boro, and T. amun only. Do they differ in insect pest attack?
Boro is more affected by insects. Why? The younger man doesn't know, but the old
man says that in the Boro it is worse because the Boro stays on as stdbiaitoan

and both can be hosts of insects. He hasn't seen them but this is what he thinks.

Control is by pesticide spray. No other methods are known. Pesticides came in 15 to 16
years ago. Before this there were no insects. Why is that; why did theprget?

Impact of fertiliser: its use led to increases in production. New varieties and fertiliser
altogether: susceptibility increased so pesticide use increased too.

How many in the family? 3. Does the harvest feed all year? Six months, than six
months n another job rickshaw driving. {MCP=6*3=18}

B#11. =25.3.2 1635. N24.35.46, E91.35.93. ~JS. A bunch of children produce a plastic
bus to show JS. It is still in its box which says "Protect the environmental” and it plays
a terrible tune. They recognitee hispa in the tube but they don't know its name. It is

the worst pest and they know it well. More so than stem borer. T.amun is worst.

Here is T.A. only, but Boro tooclose by. Why is the additional Boro over there?

Water. Is hispa different overdte and over here? Yed's all over and everywhere, so
it is the same, but not now {apparently differences in timings of appearances}.
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Pesticide use: (a lot of animation) Is it used every year? eall years in T. amun.
Are there differences beegn years? A bit. Why is it in some more than others? Don't
know.

Hispa has been here for 30 to 35 years. There has been no change. It has been the same
over the years. There is more hispa if rain. If storms then hispa is less abundant. Do you
ever see st a few? At first a few, then more and more. Or do you ever see them

outside the rice fields? You only see them in the rice field. Where does it comes from?
He doesn't know. If they did know they would destroy it. It arrives from outside. Do the
sprays weok? Yes- up to a point. If after spraying it's windy or rainy the numbers go

down; if not hispa comes back and you have to spray a second time. Many times for
scarcity of money they can't afford to spray. Nobody ever sprays more than twice.

Large farmersise pesticide more than small ones. The information comes from the
dealer. Does it ever come from an N.G.O. or the DAE? Y4 go to the "pharmacy

of insecticide".

What happens at the end of the season if hispa is not controlled and is abundant? They
don't know. Possibly they fly away somewhere else.

He has 4 kair. {WPA=0.28*4=112}. 5 family members. The harvest feeds all 12
months. {MCP=12*5=60}.

Do you ever see hispa breed or lay eggs? y¢w can't see. Maybe it breeds in the soil

- you can't sealVhen plants are young and soft it eats the leaves and the plants go
white. Once the hispa was killed by a net, but not like ours (which M. is carryg)
fishing nets with a fine mesh, two people dragging it through the field. They did it once
but the ppulation was not reduced by much so it stayed large. This was two years ago.
They won't do it again. It didn't work enough. This was his own idea and initiative.

B#12. =25.3.2 1745. N24.31.67, E91.29.94. A man of about 40, and another of about
50 with awhite beard and one eye.

~JS. Masra is worst but hispa is second worst. Are they both present in every year? Yes
- both in every year. Hispa when the leaf is young and soft, after 30 days after planting.
In boro- boro only. Broadcast amun is not attackgdispa. It arrives from the air.

One other man says that amun too is attacked by hispa, a shortlboimg fellow

and everybody starts to defer to him. And attacks the seedbeds. The short man holds
forth. He says that hispa is worst.

Do they evesee hispa anywhere else, outside the rice fields? No. Is the damage more
in some years than others? Yammage differs year to year but they don't know why.
Others say when there is rainfall the damage is worse. Does it differ from area to area?
Yes, butthey don't know why. Is it always in large numbers or sometimes just a few?
Sometimes just a few, it varies between place to place.

Sometimes the pesticide fails to work, but he doesn't know why. He sprayed it on the
hispa but it didn't kill it. Any nospesticidal controls? No. Sometimes you plant a
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banana tree on Saturday or Wednesday; this came from grandfather (says eldenan)
believes it does good. It is not used but some people believe it is useful also.

Hispa has increased over the years, bey tlon't know why. How many years ago did
it become a big problem? Eight to ten years. Have there been any changes in the
farming system at the same timassociations? Varieties changed at the same time.
Now there is ploughing by a little tractor, thteefour years ago they used cows.

There is only bore a monocropped area. New varieties now produce well. The most
common one is {BR}29. But might it be more susceptible? Yes, they think so.

When he sees hispa he uses pesticide. Any hispa at all,obthem? Only when he

sees a lot. There was only one time he used it. It didn't work so he hasn't used it since.
Big farmers use pesticide more than small farmers. Hispa is seen on bison grass too.
Has he seen it on grass? Yes. Do you see it out oichegason on plants other than

rice? Yes. He is emphatic. On weeds or grass in marshy fields. In lowland waterlogged
areas.

There are 24 family members. 30 kair of land, each of 30 decimals
{WPA=0.3*30=1000}. The harvest lasts 12 months exactly if adgoarvest, a normal
year- it is just balanced {MCP=24*12=288}.

An old whitehaired man starts grandstanding. A big bird flies past. This is "Paskanda”.
It eats hispa. It is a good bird. (It looks bigger than a drongo). Do they put out perches
for the bids? No. There are too few birds to make a difference. Fewer birds than they
used to be. They don't know why. The drongo eats them too. Frogs and toads too? Yes.
Seen them eat masra. All eat both hispa and masra.

B#13. =26.3.2 0810. N24.18.07, E91.39. Meiview in a local housea bit crowded
and rowdy. We are up in the hills; the surrounding is a mosaic of rice and tea. They say
the nearest tea garden is 2 km away. A man with quite exceptionally sticking out ears.

~JS. The worst pest is hispa, theasma, brown plant hopper is third.

The first man goes off. Four men in their Twenties and Thirties. Three crop systems:

- (on the higher land) vegetables and then T. amun

- T. amun is also grown

- boro and T. amun

Hispa is the same in all three. When dbispa attack? In November is attack. T.

amun. Boro is attacked too. Does hispa emerge as a native or does it immigrate? From
outside. But they don't know where. The see it fly in in the daytime but they can't see
the direction of arrival.

It is sprayed wth kerosene mixed with insecticide. Why is it mixed? Because the mix
works better than pesticide by itself. Kerosene is also what you can drown hispa in
when you catch it. Where was this learnt? Our experience: native farmer knowledge.
How is it caught? B hand, then drowned in kerosene. JS draws a sketch of a sweep
net: they have no knowledge of nets. Have they access to informatioiTToNRAE or
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NGO. All learnt themselves. So if you drown them in kerosene do you not have to
spray? Sometimes. Does thsrk with masra to? No: all this is just about hispa.

Hispa comes in at different times to different plots. Why? They don't know. Do they
see hispa mating, laying eggs or reproducing? No. No idea. Do they see masra
reproducing? No. Do they sometimes sspé in the fields but not masra? Yes. Hispa
turns the leaf from green to white. What does masra do? Turns the leaves red. Do they
see hispa outside the rice fields? Sometimes on grass. Including in the fallow, when
there is no rice? Yes.

Grass is also amaged by hispait can go white with hispa damage. Do you ever see
masra outside the rice fields? No. The insecticide was introduced first from 20 years
ago. Kerosene at seven years ago: added later. Because pesticide alone did not get good
control. Are loth the uses of kerosene at the same time? {No answer}. How long have
you been catching hispa by hand? Usually they don't, only for test or trial, it is not done
as crop protection. DTT is banned now. Why is hand catching not used? There is no
profit: it is hard work and not good control. A jute rope soaked in kerosene and

dragged through the field works. Useful. They used one pesticide in tea gardens
{Thiodan, apparently}, they don't use kerosene in tea gardens. Are any of the same
pests in rice and tea®NHave there been any trends in time over the years, including
hispa? Some years more, some years less: hispa and masra both. If it rains a lot you get
a lot of stem borer. Do you ever get just a few hispa? Yes. So do you not need to spray
every year? Uslly he uses it: preventatively.

Some farmers spray on sight, he doegoreventative. Have things been getting better

or worse as a trend over the last 30 years? He can't tell because of differences from year
to year. He has four kair of land, eacl86fdecimals {WPA=4*0.3=120}. Eight family
members. If you irrigate, and get a good yield, it lasts five to six months
{MCP=5.5*8=441}. If not, it lasts less. Irrigation is needed. The boro needs irrigation. A
fresh source of irrigationa deep tube well (aiver).

B#14. =26.3.2 0920. N24.20.21, E91.49.26. Altitude 130 ft (all until now have been
below 80 feet). Near the forest reserve. N. talks to a single man of about 30 by the side
of the road. J and M talk to a very chatty man and woman by the dide rmiad.

~JS. Ratoons are visible in the fieldhat are these? Ratoons of T. amm@mded in
Decembers; it is big for volunteer ratoons. Less so in aus, coming up next. Two adult
hispa and some damage are visible: hispa is very bad here, it makémtbglot

white. Sometimes it is so bad they apply Endrin. (Leeches are also abundant, JS
observes apprehensively).

Why is hispa so bad? It is always bad but varies from year to year. It is bad when it
rains heavily. (JS asks does this mean it comesinaihy season or is it worst when

there is a lot of rain? Not understood.) Sometimes they broadcast potash or cowdung to
try to control it. Basudrin is okay: Mix it with potash and scatter by hand. They don't

see hispa outside the paddy fields but thegaiit on volunteers and on _grasses
volunteering in the paddy. They even see hispa _damage on grasses. They have 4 kair
of land, each of 30 decimals. Why is hispa so bad here? Abundant in hilly and bushy
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region; here is very near the forest region. Spdicomes in from the forest?. They

don't go to the forest so they don't know. A calf stands on JS's foot.

The characteristics of the weather. In the jungle and hilly area there can be a lot of rain
at any time. Hispa is not associated with a particulathes pattern. Do they get

advice from the DAE? Nethis is all their own experience. But they do look at what
other farmers do and do that. Is there always a T. amun ratoon like this? Yes. Does it
always have hispa in it? Yes. Aus will go in in two mantime.

There is stem borer too: the second pest. Stem borer is bad every year, hispa not every
year. Why is this difference? Don't know. As the wife is very chatty and does the

talking JS and M ask if they are Muslims or Hindldoslems. There is a |laf

immigration here of people from the plains into the less populated areas.

B#15. =26.3.2 1015. N24.21.55, E91.52.04. Alt 130 feet. (Photograph taken of late
paddy by fallow). JS sweepnets (drawing a huge crowd of fascinated villagers). N. and
M. interview a (much smaller) group.

~MH. Farmer used Thiodan (farmer called "thirtin") for hispa, and works well. Hispa is
available in the month of Srabon (rainy season). All field infested. Doesn't know the
source. Ralothrin, Shoficron control well. Get advianf Block supervisor of DAE.

Last year damaged seriously. Nee8 &pray for hispa control. Hispa came by flying.
Problem since % years but not before. Sharecropper of approx. 1.5 acre land. Harvest
feed all year. Cropping pattern (CP): BardAman and Ais T.Amanvegetable
(cauliflower, tomato, sweet gourd, bitter gourd, cowpea). Do sweepnetting if they got
from DAE. Never use sweepnet before. Only three months ago got sweep net from
DAE.

B#16. =26.3.2 1045. N24.24.39, E91.55.55. 102 feet. 2 men in2&mwl JS takes a
picture of N & M with the net.

~JS. Worst pest is masra (here "manjara”). No it4smdrst is hispa, 2nd rice bug, 3rd
masra. Hispa attack so bad that nothing is left.

When does hispa attack? Worst is in T. amun.

One cropping systetmere is T. amun to Boro. Some have T. amun to aus. Where does
hispa comes from? It comes in from hilly regions. Does he see them arrive? Yes. Does
he see them in hilly areas? Yes. What kind of plants are they found on? A wild

flowering bush. Purple flowsr JS takes two photographs. He's definitely seen hispa
inside the flowers of this out of season. He's sure it's hispa? Yes. He says hispa can also
cause shrivelling of rice seeds, but M. sa:
He does confirm frona drawing of hispa by JS that this is hispa. Masra Kills the plant,
feeding off it. Hispa in some seasons is bad, sometimes more or less. It also varies from
place to place. Masra: he produces a stem with a larva inside. (Note he knows exactly
how it caugs damage and how to identify plants suffering from it and to take and

dissect them). Is hispa worst near the wild hilly areas? Not sure.

When he sees a few hispa he sprays them. Are there ever just a few? No: you start with
a few, you know that more aceming. How long has he been using pesticide? Five to
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seven years. Year by year both hispa and stem borer get worse. Why is that? The
medicine doesn't work as well. He's tried different chemicals before now, but can't
remember. Furadan is okay. Some atgebé¢han others, others worse. Before he

started using pesticide seven years ago, was hispa worse? No. Before 4 to 5 years ago
the government sprayed from the air. For how many years before that? Two years. It
was effective. So they started using theingvesticide when the government quit. So
before the government started did they apply pesticide? Don't know. He's too young,
but he's _heard that back then Endrin was used. Has he used Endrin? No. It's very
dangerous, he knows. Now he gets from the maFketdan is okay. DDT powder is

okay.

How many times does he apply? One to three times in both T. amun and boro. Why
does ait differ? It depends on the damage. Not everybody uses pesticide. Why is this?
Large farmers don't care, have a lot of land. Thallsiawrmer cares more.

He has 5 kani, each 30 decimals {WPA=5*0.3=150}. 5 family members. The harvest
lasts all year {MCP=12*5=60}. In a good year a surplus: 30 to 40 months {?}. There
are lots of drongoes: do they eat hispa? Yes. Do they eat masra®@ Neojde put up
perches? Yespeople do. He also does. So why are there are none now? Not a lot of
insects just now. Does he know of any other controls? No. Is he in touch with the local
DAE? No. No N.G.O. either. So where does information come from2i&ler

suggests products, and the label of product on the container.

B#17.=26.3.2 1155. N24.30.88, E91.58.64. JS sweeps. One hispa in 30 sweeps. The
farmer seems about 50, with stickiagt front teeth.

~MH. Stem borer is the worst, then hispa. 11 famiembers. Surplus paddy goes to

sale. Last T. Aman serious damage occurred due to hispa (called Zia pok). Don't know
the source. Sprayed2times but did not work well. Within-8 days population

increased much. Collected insecticide called 'holland fthe Duncan tea garden and
applied it by broom or bamboo leaf stick and it worked. Knows the stages of hispa.
Furadan/Basudin don't work.

~JS. The first farmer we've found who knows the life cycle of hispa. Does he know
where it goes in the fallow seagbNo. Neither do we. M. asks his age and he says 60.
(Laughter).

B#18. =26.3.2 1305. N24.34.33, E92.04.62. Farmers gathered in a little tea house.
Smell of woodsmoke. All are farmers. A dozen men, from teenagers to their sixties.

~JS. Hispa is worsthen masra. Huge enthusiasm for a photograph of hispa. Now
masra is doing damage. So when does hispa attack? 15 to 30 days after planting. Amun
is attacked, and so are seedlings.

They have amun, boro and aus. Two cropping systems, both monocultures:

1. Bomo - fallow - fallow

2. Amun- fallow - fallow

Boro suffers more than amun. Why is that? Doesn't know. A lot of arguing. How does
hispa come? A few at first, then more and more. They fly in from outside. Where
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from? They don't know. You see them in gras®isS is also damaged. In the fallow

period. Is hispa bad every year, or some less than others? It is bad every year since 10
years ago. What happened 10 years ago? Don't know. The big man says the expansion
of boro led to it. High yielding varieties, natigation. Since then irrigation has

increased, but there is no relationship between hispa and irrigation. Others disagree and
say the increase in irrigation led to increases in hispa. Why? When the water drains out,
the hispa goes. At the end of irrigatjgyou drain out and hispa goes. Does it die? No:

it flies off. Hispa migrates around a cycle of crops, from boro to amun to seedlings and
back to boro. About 10 years ago there was no hispa until this change. They agree the
closing of the fallow cycle iguite likely the culprit. Do they see hispa reproducing? A
minority: 1 says yes. Lays eggs on leaves of rice; then hispa emerge (possibly seen
because there are little and big hispa). On amun or boro? Both. The whole population
goes up yeaon-year. It isalways going up, not fluctuating up and down. Masra is also

a problem. Increases year after year. Do you see masra reproducing? No. How does
masra do damage? It turns the rice red. They don't know the masra life cycle. "Masra
can't fly." {Oh dear clearlyfor them "masra" is a larva, not aduthis is confirmed by
asking}. Is masra seen outside the rice fields? No. Masra is getting worse. It started
being very bad about 10 years ago, _along _with hispa; and probably for the same
reason boro. Pesticideare used against masra. Are they the same pesticides against
masra and hispa? "Marshall" or something against masra: can't remember the name of
that against hispa but they were differenhe for each. Granular against masra, liquid
against hispa.

So dothey use both in every crop? No: they look at the damage of the two insects
separately. How many times are insecticides used on each crop? Liquid 1 to 5 times.
Granular is only onceyou can only put them once. So granules are used
preventatively. (Agiteed discussion). Liquid insecticide is used in boro more than
amun. Amun has fish, boro does not. Very small, wild fish. Are they eaten? Yes. Do
you worry about pesticide and fish? No. They do eat fish, and fish are killed by
insecticide, but they don't wny or do anything. Have the forests any effect on pests?
They don't know of any.

Do they know of any nepesticidal controls? No. They are in touch with DAE. There

is no N.G.O. Where does the information about pest management come from? DAE
training. The trained them and gave them sweepnets. But the nets didn't reduce hispa
populations last year, so they gave up. How many times were the fields swept? One or
two times. Apparently only one farmer actually bothered. There were so many they just
re invadedEverybody thinks they are useless from apparently one-mgounger

farmer, about 15. It was not hard work but you could see it was leaving hispa behind in
droves.

Have you ever heard of the hispa bounty? No. Aerial sprays? No.

One farmer is asked. Faiim5 kani of 30 decimals each {WPA=5*0.3=150}. How
many family members? To universal laughter he asks around and tries to tally from
neighbours' replies. 16 (eventually). His harvest lasts six {MCP=6*16=96}. Most of
the time. He has a diversified crop.

B#19. =26.3.2 1450. N24.39.42, E92.12.34. Doxinbugh, Baralekha Altitude 84 feet.
There is no rice left standing, but in a field of fallow volunteer ratoons are traces of
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adult hispa attack on leaves of rice. JS takes two photos of this farmer gesticulating,
and M&N respectfully paying attention. Near here is the only waterfall in Bangladesh.

~MH. CP: Pattern: Aus\man. SB (Khatra) is the worst then hispa (Mainjara) followed

by Mohua. Hispa attacks in the late part of rainy season (Srabon). Found in low land
with water. Don't know the source. Attack in the young stage and more in wetland.
Used Endrin by seeing neighbours and dealers. Insecticide works if spray. See hispa
from time immemorial. Spraying since 20 years ago. Hispa becomes less if the shoot of
'‘Gurus' perch in the field. Don't use Granular. Attack is increasing over time. Hispa
comes from Hakaluki Haor and live there in murali dhan/durba grass. Last year hispa
seriously damaged. Owner of 10 acre land. 14 family member. No idea about life cycle
of hispa. Hispa come from east and go to west (to haor). Advice from Allah.

B#20. =26.3.2 1600. N24.43.76, E92.09.71.

~JS. 55ish. Hispa is the worst, then masra. For two years it has been velgsbgdar

and this year. Before two years ago it was nallydad. Why? Natural disaster:

scattered hispa over a whole area. Why is-thikat are the characteristics of the area

hit first? Lowland areas first, then upland areas. Lowland area is first because the
moisture in the soil is higher. It comes in frdine air. It comes from the Easindia.

He doesn't really know. We ask an old geezer (looks about 70) how far back he
remembers. Thirty or 35 years. 1971. Was there hispa thenfdh@ in 70s. First

seen in 1980sone isolated time before. 10 year®ajot a slow buildup until 1990,

just suddenly. Since then. {i.e. if JS understands correctly, one isolated outbreak in the
1980s, and a sudden and largely permanent deterioration in around 1990}.

Two rice systemsaus followed by T. amun, or boro. Theare no differences in hispa
density. No: aus/amun has hispa more than boro. Eight to 10 years ago boro was
introduced. They also have vegetables, and B. amun. Hispa is never seen outside of
paddy on grasses.

His problem is lack of irrigation. Why is lpa worse in aus/T.amun than other areas?
Hispa here is worse than other districts.-NBilhet is also badas bad as here. The hill
area has less hispa then here. Why is that? Don't know. Is there less rice there? Yes
but don't know.

At the end of theseason does hispa die or what? It emigrates back out: not back to
India but West (indicates setting sun) to haor atewlands.

Controls. Insecticide, but it doesn't work. Tried for the first time last year but didn't
work. Will you use it again thisear? No- because it didn't work. Are there any other
controls? No. Has he talked to the DAE? For information, yes. No NGO. What did the
DAE recommend? One kind of pesticidiecan't remember. It didn't work. It was
sprayed with a machine. The local govaent lent the sprayer; I didn't have to buy it. |
used insecticide before e.g. on vegetables. For 10 to 15 years on vegdtahbgs

and potato.

Are there controls against masra too? Masra was bad five to seven yedsitlgss
bad than hispa. The are no controls against it. Masra was present in the 1970s,
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confirms the old man. Masra has _decreased since 1971. Why? | don't know: Allah is
doing us a favour. The old man says that the improvement in masra is constant and the
man who says it was bdide to seven years ago is wrong. The old man has 100 bighas
of aus/amun, each of 31 decimals {WPA=100*0.31=3100}. 15 family members. It

feeds all year, with a surplus {MCP=15*12=180}.

B#21. =26.3.2 1600. N24.50.95, E92.09.74. Beanibazar. JS sweepseitibrdarge

crowd of spectators. (12 hispa in 30 sweeps).

~MH. Caused serious damage. During 80s sprayed from helicopter. Last two years did
severe damage. Come from southeast (probably India). CP:H&lomw. 2. T.Aman

fallow. Hispa was severe in ptieus T. Aman crop. Five times sprayed but did not

work. Advice from God. Sweepnet is not enough to reduce the population. Sweeping is
effective in morning. Got sweepnet from DAE two years ago . Hispa feed on grass also.
Light trapping (recommended by DAES)not effective. Owns 3.5 acre of land. 12

family members. Meet the demand of a year. Contact DAE people.

B#22. =27.3.2 1315. N24.52.58, E91.52.18. This interview is dominated by the
extensionist.

~JS. (Farmer: An oldish marb5 to 65). Worst is hispd@ien masra. There was a trial

on his land against hispa with the DAE. The only crop is this boro season. What
treatment? Pesticide when you see hispa. Sprayed twice. Swept once but didn't really
work.

(From here on the extensionist answers all the quesstits hispa attack very heavy?

Yes. Do controls work? Yes. Dimecron {?} also usually used in vegetables. Were the
neighbours spraying too? Yes. For how long have you been a farmer? 15 to 20 years.
Were you born here? No: migrated from the hills. Forgryego he came with his

family. So how did he get his farm? He share crops, doesn't own his farm. How is the
crop divided: half and half? No: he gets titirds of the harvest but he pays all the

input costs. Where does the landlord live? London. Whuweigandlord's local contact?

A family member his brother. Where does the brother live? Here. What has changed
in farming in the last 15 to 20 years? Before 15 to 20 years ago there was only one crop
of B. amun all year. Now there are two crops of rice @ne of vegetables. Now there

is T. amun, then boro and vegetables irrigated from the pond. Does he grow his own
seedbed for T. amun? Yes. Any other changes? Local varieties have been replaced by
modern. In another plot he has T. amun followed by vegetdbllowed by aus. He

has a third plot as well. Have there been changes in the pests? (0 is). Masra is always
present but hispa three years ago. Was hispa present before three years ago? Yes
small numbers and not outbreaks. Is hispa is seen outsidiee fields? Yesin grass.

Is it seen in the grass in the fallow season? Yes. When there is heavy rain hispa is not
seen. Does the hispa come to the rice fields from outside? Yes. Where does it come
from? Areas of _grass. Are these areas of grasndlist close? Some large areas of
grassland, also bunds etc. Does he see hispa reprddycygs etc? Yes he's in seen

it. Laying eggs? Yes. What happens then? Adults appear after a certain time (the
extensionist is prompting heavily, he doesn't knoaltarvae). He has 60 decimals

(2 kair) {WPA=60}. Six family members. The harvest feeds exactly {MCP=6*12=72}.
Do farmerowners use controls differently? No: the same.



B#23. =27.3.2. 1405. N24.49.89, E91.51.79. A very plump, rich farmer. He is the
chairman of a local Company and local political leader. Leaves as soon as we arrive.
The extensionist drags over a patently reluctant and resentful farmer.

~JS. In his 40s. The worst problem is hispa. What are the changes in hispa in the last
ten years, and whaoes he think is causing them? He doesn't know. (The extensionist
IS not very nice to him). When the hispa arrives in the field, how does it come, and
when? It comes into the seedbed, and into transplanting. T. amun, boro, and aus
seedbed as well. Herg low land and only boro, on the other side of T. amun and T.
aus. The worst hit is T. amun. Why do you think this is? Amun is grown over a bigger
area, greater than boro or aus, so it is more extensively and less carefully cultivated.
Aus > boro. Here alk rice- ausamun only or boro only. Where does the hispa come
from? Outside (implicitly quite far away) but no knowledge. Could it be moving
between the ausmun area and the boro area? Yg<€ould be. The boro land is

lower, like haor, AusAmun ishigher. What controls are used? First he trying sweeping
but not useful: some insects were caught, and some population reduction, but not all of
them- some outside the net. Second our pesticides. 8 bighas, each of 30 decimals, he
owns {WPA=8*0.3=240}. Segn family members, surplus harvest {(MCP=7*12=84}.
What changes in the last ten years? Local varieties gave way to high yielding. Have
there been changes in the cropping pattern? No.

B#24. =27.3.2 1520. N24.46.52, E91.50.78. A man who also has a shdpsaiilts,
cigarettes and sweets.

~JS. He is about 55 and has been a farmer for 20 to 25 years. No 1 pest is hispa, 2 is
masra, 3 is rice bug. The pests are increasing all the time. Getting worse. Hispa is
getting worse more than the others. Why? | damw. What controls are used?
Insecticide. Do you know of others? No. There is the shop as isetlyours? No

the building is rented out. He has run the business for 2 1/2 years. Why did you decide
to branch out into shopkeeping? Improve finanamadition. He doesn't sell farm

inputs. He sells food, fuel and fags.

There are three cropping patterns.

1. Aus- amun- boro (this is in now)

2. Boro alone (in haor area)

3. Amun- aus (twice in the year)

In all three cropping systems hispa is the sdtmeworst in T. amun. How many times

do you have to spray? Once or twice? How do you make the decision? When | see the
hispa. Seedling also is badly affected. Is the number of sprays the same in boro amun
and aus? Yesthe same in this regard. Do youapwhenever you see hispa? More.

So not when just a few. How? Just looking at the field, eye observation: not hard and
fast. How? When leaves start to whiten: hispa alone is not a problem, only whitening.
Is the rule the same for all varieties of riceaYthe same for all of them. How is this
decision made for masra and rice bug? The same way, by estimates by eye. How do
you know this? All my own experience.

B#25. =28.3.2 1515. N24.59.18, E91.51.34. Altitude 110 feet. We are still with the
extensionistafter the field day. 2 men, both about 50.
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~JS. The worst is the rice bug, second is hispa. Masra just a few. (To extensionist) why
does hispa here seem less bad than other parts of Silhet? No idea. Control is by
granular insecticide Basudrin mixed withea. If he sweeps it gets more and more.
Against rice bug he sprays malathion. Why granular against hispa, spray against rice
bug? Advice of dealer and DAE people. Does hispa come every year? The last three
years. For how many years have you used grapelsticide? We started many years

(five years) Basudrin to reduce stem borer. But we know it's good against hispa too.
Cropping systems are boro then T. amun, or just boro. Hispa is worst in boro. Granules
are used only in boro, not T. amun. Why? No it#&sn in T. amun. So how does he

know the granules control hispa if he was using them before hispa got bad? Basudrin is
added as a top dressing with urea. So he puts the granules on after he sees the hispa.
Does he apply the granules only once? Yes. #dve no hispa, would he add granules

to the urea? No. Can he tell early on if the hispa will be bad? No idea. Where does it
come from? He doesn't know. Was hispa a problem before three years ago? No. Were
there small numbersany at all? No. Do the grarad work? Yes. How many sprays are
there against the rice bug? One.

B#26. =28.3.2 1550. N24.58.13, E91.51.31. JS sweeps.

~MH. Rice bug is the worst, then hispa followed by stem borer. Sharecropper. One
acre own and 1.5 acre tenured. Hispa becoming sesiaue last-3l years. Rice leaves
become white. Shoficron sprayed by spray machine and bamboo made sprayer. CP: 1.
T.Amanfallow. 2. BoreT.Aman. Damage is patchy. Knows the H. life cycle. Use own
made sweepnet.

B#27.=28.3.2 1715. N24.54.64, E91.45 CGanpur, Mughalgaon (on the road to
Chhatak). JS sweeps.

~MH. Hispa (Mainjara, Zia poka) attacks in the month of Ashin in seedling. Becoming
serious since five years ago. Depend on God. Spragetihdes (Basudin) but did not
work. CP: 1. AusAman/fallow. 2. Borafallow 3. Aman fallow. Damage in Aus and
Aman. Last Aman damaged more. Advice from God. Attack in young leaves. Never
used sweepnet. No idea about LC. Birds don't eat hispa.

B#28. =29.3.02 1130. N24.30.52, E91.50.16. ~JS. A young man in hia 3@are

cropper. The only pest is hispa. 3 systems:

- T amun

- Aus- T amun

- Aus- T amun- boro

T. amun is affected worse than aus or boro. Another man, the same age but more
thrusting, rather takes over. Why so? Don't know. Last year was partidaddrlyt was

bad in the T. amun seedbeds. Masra came too. If the land's flat immigration is easier.
Invasion of hispa: from outside. Do you see it outside the field? ethe grass. All

the year round? Nesometimes. When? When there is no rice irfild. So could it

invade the rice field from the grassland? It could. But early and you said "outside™:
how? It came from far away. Why far away, rather than the grass nearby? The first time
- it came from outside the first time. When was this first tifiefee to four years ago.

Any idea where it came from? Don't know. (A man of about 50 starts to dominate).
Before three to four years ago, did you ever see any hispa at all? Yes, you used to see a
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few. Where? Rice. Do you think it is moving about betwaepx? Definitely. Has the
number of different crops increased? Yes. In what way? A big and good difference is
boro- only. No real increase in the others. The varieties have changed too. They
volunteer. Could changes in the varieties have led to changests? No.

Controls: they spray. A liquid "Relothrin” {?}. Are there any nonpesticidal controls?
No. Pesticide granules? Basudrin. What is each for: the difference between granules
and sprays? The granules are preventative. Sprays are/neh you seéhe insects.

This is not hard and fast, but discussed with the dealer, DAE too. He follows advice.
The decision is not different between insects and controls. How can you tell to spray?
When he sees the damage. Not the insects?ddmage. What does danedgok like?

The leaf goes white (the team agrees he seems to be talking about hispa). What does
masra damage look like? The main headache is hispa. It can take the whole field. Life
cycle? He knows, for hispa. How does he know? Other farmers told himhe¢he
confirmed by watching for himself. Is hispa in the ratoon?-Yess seen it. He saw

hispa in the grass too. Is there a lot of ratoon, and is it particularly abundant in
particular crops? Particularly in aus and boro, not amun because that's ggoi®

eat ratoonrr does it have a good aspect? Or is it just there? It's just there. No gain and
people don't eat it, but they do let the cattle in to eat the leaves. Do you ever see hispa
in or around crop residues e.g. straw? You see it in the greoupaot in straw, in

when green but not when dry.

B#29. =29.3.02 1230. N24.08.02, E91.21.11. A group of eight people weeding. The
one we mostly talk to is participating but apparently their employer.

~JS. In his twenties. They are weeding boro. Warstasra, second is hispa. Here is a
whole plain of boro: from tiny seedlings to set seed ready to harvest to stubble with
grazing cows. The boro started ten years ago, so it has been like this for ten years.
Hispa came five years ago. At another time efytear of this would all be fallow.

Three cropping systems:

- aus- T amun- boro (biggest)

- boro- T amun

- boro

Hispa is the same in all of them. Here are all three, as far as you can see, but in the
distance is beel. Where does hispa come from? Outdiglga is worst in amun, then
aus, then boro. Why? Don't know. Does it come from outside in every year or in the
first year? Both it always comes from outside. Is there always rice here?thée is

a fallow period. When is the fallow period? In thesasometimes he omits the aus
crop: the plants grow badly and the land is tired. Does he think hispa moves around the
field from crop to crop and across fields? He thinks yes, but also it comes in from
outside. Does he see hispa reproducing, laying eggsung ones? No. Does he see
hispa outside the rice fields? No. Is there much ratooning rice here? They get ratoon
but see no hispa in it. When is the most ratooning? At the end of T. amun. Is it used for
anything? No. The cows we can see are eatimibku(You can also see in the fields

no ratoon). He has seven cows. Is it better for the cows to have ratoon, rather than
stubble on its own? Yes.

Insect controls."fenfen” {?}. Liquid. Sprayed. Used against only hispa. Dimecron
granules against masra.rBetimes perches for the drongo. No others. Where are does
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information come from? DAE. How many times does the hispa have to be sprayed?
One to three times. When you see the hispa, not the damage.

B#30. =29.3.02 1305. N24.05.04, E91.16.93. Chanpur, Mugba)Jgrwo men with
big baskets on yokes on their shoulders.

~JS. Worst is masra, second is hispa. (A {iaced younger man in a long shirt and
cap comes and muscles in, standing between us and the first people).You have:

- boro

- boro- T amun

- aus- T amun- boro

with no difference in hispa. Hispa is worst in boro. And masra? Also worst in boro.

Where does hispa come from when it invades the crop? It comes from the soil. Do you
see hispa in the fallow? No. Do you see it outside rice fields? No. Deegor

reproduce, laying eggs, young? No. The two original men leave. Ratoons? They have
Ratoons but no hispa is seen in it. After which the season are the most Ratoons? After
boro. Is the Ratoon used for anything? Sometimes as feed for cows. Mostlkegou ta

the cow into the field, or sometimes you cut it and take it to the cow. Do goats eat the
ratoon? Yes. Do sheep? Yes. You take them all in to eat. (JS has seen goats in a paddy
field and wondered if they eat weeds but not rice). Goats eat rice (thevgoaase

seen in the field are probably there by mistake). He doesn't know the hispa life cycle.
Pest controls: Dimecron liquid, answers a slightly older man. And Basudrin granules.
Are they both for all pests or each for different pests? When the prabtmall, use
Basudrin, when bad you spray. Basudrin is used in all three seasons. Any fish in the
paddy they eat. Wild fish. Basudrin and Dimecron don't hurt fish. They don't use
Basudrin in the rainy season. Why not? When there is heavy rain theneasdor

pesticide, because the pest is less bad. Meaning masra or a hispa or both? Both. Which
is sprayed mostmasra or hispa? Mostly masra. Are they controlled in the same way?
Yes. How many sprays are against masra? One. And how many against higpa? On
Which arrives first? Masra comes first, then hispa. This is now in boro. In T. amun it is
flooded, deep. So they can't spray. In aus they can. (The team want to explore all this
and more deeply, but everybody goes off to the mosque to pray).

~MH. Ralotirin sprayed. Sometimes spray Basudin but expensive. Attack in young
plant. Spray after see insect. Don't get good advice from BS. Aerial spray during 80s.
Know life cycle. Hispa live in grasses and ratoons.

C#1. =25.1.04 1215. Seventeen farmers arowictke of tables in Sardadpazilla

(general word for the main, central upazilla in each district), Barisal, local government
hall. Distressingly, they have been waiting since before 9 and it is now afténey?2

seem remarkably gracious about this. §hmup is pretty vociferous, all apparently
wanting to talk, though a few tend to dominate. Present are JS, FR, MH, and several
DAE local and national officers.

Is hispa the worst pest? Ngtemborer is worst; second are two leafroltesae which

fodthe | eaf after which it becomes dry, and

third is BPH. One f ar mer observes il see
i s masra. o
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Hispa used to be secomebrst pest, but now is not on the list. Hisg now found in

chaor area by rivers, not around here. When was hispa last bad? 1997. So how many
bad years? 1995,6,7. Is it ever at intermediate levels, present as opposed to absent? We
say none at all last 2 years 2002 and 2003. A different farmeheagw a little bit in

1990.

H comes when wind is in the west t bl ows in from western si
When in the year is it bad? June, July, Augusamun.

Do you see hispa reproducing? We see it laying eggs on leaves. The anhaltrsiry
from the air, then lay eggs. Then they go away. What happens to the eggs? Hispa
emerges. Black spikey adults? Yes.

Are there any predictors? Water condition. Whatimidity or rain? Cloudy; humidity.
Light rain.

Why was h bad in 3 years coosévely? 1990,1,2,3 weather was bad {i.e. suitable}

but no hispa. Why not? You need the west wind as well as bad weather. So was there a
west wind in 1995,6&7 more than in 2002,3&4? The wind blows from the same
direction every year.

By howmuchdoeshisgp attack reduce the harvest (the
used in the Bangla sentence as the question is translated)? 90%. Normal production is

60 mounds per acre; with hispa 10 to 12 mounds per acre. Does anybody remember if it
reduced yield at all in990, when just small populations were seen? One farmer says

he lost his whole croplocal boro was infested and totally damaged.

Varieties infested. HYV and local are both affected. In torrential riverside area local
boro is infested, elsewhere HYV tob amun is also infested.

If in early stages we kill hispa, it comes back, but we get 20% loss if it recovers.

Is the buildup gradual or sudden? Sudden. Overnight. Before the-bpittb you see
just a few? Inundation. 2 or 3 days before the big idimaldome come. If they see 20
r 32 they think h is comingthis is the advance party. Big explosion after 2 days.

They think development eggrvaadult is not possible in their fields. We say we think
it is. They say no, it candt be.

Sometimes hispaiaves in such numbers they feel them hit their bodies, they also hit
trees and water.

4 people have IPM training. So what about natural enentéglybirds, damseflies,

lacewings etc? Light trap technology. A handful of insects come in and are killed.
What sort of insects? Masra, rice bug. Hi sp
before IPM training.
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Most people spray. Has everybody here sprayed against hispa? All have sprayed. 1 used
kerosene. Is this when h attacks, or every year? When h atfagks spray a big hispa

attack does it work or is it too late? It works. 75% of them die. Sometimes adults die

but eggs survive and hatch again. So how many sprays are needed? 1 or 2. Has anyone
sprayed h when just a few, as a warning? No.

Any experiencef non-pesticidal control? Kerosene ropa little bit of hispa reduction

but not much. Beating against larvae and adults: leaves got torn, larvae fell down, then

we sprayed and killed them. Has he done it more than once or once only? Once only.

Where dd he hear about the technology? Learnt from senior farmers locally. Use
sweepnet, but cannot fully control. But th
headache. So webdOve no time to catch it, we
sweepnet? fis is not for hispa other pests.

At what stage is hispa bad? Early tillering.
How much does the pesticide cost? 500 taka for an acre {Observe there is here
difficulty in clarifying the unit area of rice the specified volume will tregtwill need

treating with care}. Where do the sprayers come from? Mostly borrowed from
neighbours or the DAE office.
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Appendix 1.4. Calculation and comparison of wealth indicators in the informal
survey. Given are the interview number (A = first, southern tour; B = seond,
northern tour); location as coordinates (D=degrees, M=minutes, C=hundredths of
minutes); Production areas in acres and WPA and MCP values.

North East Months
Full PA [Half PA Harvest| Number

No D|M|C|D]| M| C| (acres)| (acres)) WPA | Lasts [in Familyy MCP
A25 | 22 |38|35|89|49( 11| 1.05 4.2 3.15 12 4 48
A26 | 22 |38|35|89|31|58| 1.65 0 1.65 3 12 36
A27 | 22|48 | 25|89 | 25| 88 0 2 1 6 16 96
A28 | 22149 |62|89|19(|34 (| 0.99 0 0.99 115 6 69
A29 | 22|48 | 8 | 89| 13|91 12.6 0 12.6 12 60 720
A30 | 22 |45|28|89| 6 [ 62| 0.99 0 0.99 12 4 48
A31 | 22|44 |44|189| 15| 62| 0.66 0 0.66 6 6 36
A32 | 22|38|43[(89|18| 9 0.99 4.95 | 3.465 12 4 48
A33A | 22 |38 |36|89|28]| 26| 0.52 0 0.52 6 6 36
A33B | 22 |38 |36|89|28|26| 1.82 0 1.82 12 4 48
A34 | 22 |138|29|89| 38| 46 1.3 0 1.3 8.5 7 59.5
A35A | 22 |48 | 79|89 | 44| 38| 0.52 1.56 1.3 12 3 36
A35B | 22 |48 | 79| 89| 44| 38 2.6 416 | 4.68 12 6 72
A36A | 22 | 57| 60]|89]| 47| 10| 0.26 0 0.26 6 5 30
A36B | 22 | 57| 60|89| 47| 10| 1.04 0 1.04 8 8 64
A37 | 23| 3 |36|89|49(| 45| 1.375 0 1.375 12 8 96
A38 | 23|11 |63|89|57|53| 884 0 8.84 12 10 120
A39 | 23|23|88(89(58(|71| 105 0 1.05 9.5 6 57
A40 | 23 |130|43|89|52(86| 0.78 0 0.78 12 4 48
B2 24 | 4 [ 4891 | 15 (761 3.3 0 3.3 12 8 96
B5 24 | 25|68 |91 |23 (719 11.2 0 11.2 12 12 144
B7 24 | 27 62|91 | 22 |331| 3.64 1.12 4.2 12 10 120
B10 | 24 | 34| 40| 91| 32 (385 0.84 0 0.84 6 3 18
B11 24 | 35|46 | 91| 35 (927 1.12 0 1.12 12 4 48
B12 | 24 | 31| 67 (91|29 (936 10 0 10 12 24 288
B13 24 | 18 | 73 [ 91 | 39 (741 1.2 0 1.2 55 8 44
B16 | 24 | 24| 39|91 | 55 (546 1.5 0 1.5 12 9 108
B18 | 24 | 34| 33|92| 4 (622 1.5 0 1.5 6 16 96
B20 | 24 | 43| 76(92| 9 (709 31 0 31 12 15 180
B22 | 24 |52 | 58|91 | 52185 0.6 0 0.6 12 6 72
B23 | 2449899151795 2.4 0 2.4 12 7 84
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Appendix 1.5. Tabulations of Formal Survey Responses by Zone and Village.

Table A1.5.1. Costs and benefits of hispa control options, as in the main text, given separately for
wealth categdes and zones

Upazilla Golapganj Balaganj Sadar Rajnagar
Wealth category A B C A B C A B C A B C
Spray- chemical 40 41 37 39 35 36 39 36 25 29 33 21
Sprayi labour 26 07 04 04 05 07 0.7 05 05 04 07 04
Sprayi sprayer 0.0 0.0 0.2 01 01 00 0.0 0.0 0.0 02 01 01
Spray- total cost 6.6 49 43 44 41 43 45 41 30 35 42 25
Sprayi benefit 50.6 51.3 40.0 549 595 56.3 62.0 60.7 820 62.3 62.9 64.6
Sweepi cost 53 33 13 10 13 25 19 26 17 18 18 16
Sweepi benefit 199 193 300 168 94 36.0 145 127 124 140 14.2 10.3
Clipi cost 34 65 19 4.2 26 17 17 15 15

Clip i benefit 19.2 24.0 66.7 18.7 31.6 29.3 30.0 27.0 30.6

Table A1.5.2A. Scoring matxi of attributes of control practices, of numbers answering (N) and mean
scores, as in the main text, given separately for different zones and wealth categories. A: Hispa
values.

Zone Golapgan;j Balaganj Sadar Rajnagar
Wealth category A B C A B C A B C A B C
Sprays (17) (8) (1) (16) (11) (3) (14) (13) (3) (9) (18) (3)
Number since 1996 27 36 20 29 22 20 25 22 13 27 18 27
Good at control 26 29 30 28 26 3.0 27 26 20 28 2.7 23
Money problem 17 04 20 10 05 1.7 09 1.2 13 1.7 2.8 30
Sprayer problem 18 14 00 15 11 3.0 21 19 2.7 23 24 23
Labour problem 0.8 04 0.0 0.0 05 00 0.0 0.0 0.0 0.0 0.0 0.0
Tiresomeness problem 04 05 0.0 0.1 04 00 0.1 06 00 04 01 0.0
Health risk problem 20 15 30 18 15 13 21 11 17 23 21 23
Crop damage problem 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Sweepnetting 9 @ @ 6 6 @O 6) 9 B 6 15 @
Number since 1996 18 25 10 10 10 10 10 11 10 10 1.0 1.0
Good at control 1.3 20 20 10 10 10 08 14 13 12 1.0 05
Money problem 1.7 00 00 04 03 3.0 04 06 20 18 13 25
Net problem 0.2 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Labour problem 1.8 00 3.0 18 27 0.0 28 12 0.7 08 0.8 0.0
Tiresomeness problem 22 30 30 0.8 20 30 18 18 2.0 20 23 3.0
Health risk problem 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Crop damage problem 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Leafclipping n @ ©0 1 @ O 6 @ @O a1 6 ©
Number since 1996 16 1.0 1.0 1.0 1.0 13 1.0 10 1.0

Good at control 1.1 15 20 1.0 1.8 20 1.0 20 20

Money problem 19 15 0.0 0.0 12 20 3.0 3.0 20

Labour problem 23 3.0 3.0 3.0 26 25 00 3.0 18

Tiresomeness problem 11 1.0 30 1.0 0.8 15 2.0 0.0 03

Health risk problem 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Crop damage problem 1.1 05 0.0 2.0 1.0 0.3 0.0 20 2.0

Table A1.5.2B. Scoring matrix of attributes of control practices, by zone and wealth category. B:
Masra values.

Zone Golapgan;j Balaga Sadar Rajnagar
Wealth category A B C A B C A B C A B C
Granules (2) 0 0 12) ® (2 (A1) (9 ) (9 A7) ()
Number since 1996 43 40 40 47 42 37 36 26 15
Good at control 3.0 27 26 3.0 25 23 23 24 23 20



Money problem 20 1.0 09 30 13 14 20 23 21 15
Labour problem 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Tiresomeness problem 1.0 0.1 0.3 05 0.2 0.0 0.7 0.0 0.0 0.0
Health risk problem 1.0 13 1.3 20 12 10 13 18 14 1.0
Plant damage problem 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0
Sprays @ O 0 ® O O @ @0 © ©O ©O (©
Number since 1996 1.0 1.0 20 20

Good at control 2.0 2.0 3.0 20

Money problem 0.0 0.0 0.0 0.0

Sprayer problem 3.0 3.0 3.0 3.0

Labour problem 0.0 0.0 0.0 0.0

Tiresomeness problem 0.0 0.0 0.0 0.0

Health risk problem 0.0 3.0 20 20

Plant damage problem 0.0 0.0 0.0 0.0

Sweepnetting ©@ O © @®» ©O ©O ©O ©© © © ©O (©
Number since 1996 1.0

Good at control 1.0

Money problem 0.0

Labour problem 0.0

Tiresomeness problem 3.0

Health risk problem 0.0

Plant damage problem 3.0
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Appendix 2.1. Explanatory Documentfor Research Partners

BRRI/DAE Rice Hispa Management Trial

The aim of this trial is to quantify the economic returns to the management of hispa by
the two options commonly available to and used by farrmgesticide sprays and
sweepnetting. Farmers geaky resort to both techniquesypically sweepnetting first

and then spraying as a last resayh a simple threshold rule, when hispa infestation is
observed in the field.

Controls wildl be assessed on f afieldeimso fi el
each locality treated with either sprays or sweepnetting. Assessment will be (A) of

inputs in terms of mahours of labour both family and hired and money and (B) of

yield and rice prices to quantify income, and (C) of populations of hisgpa®rer

(masra) and brown planthopper (BPH) to allow differences in yield to be attributed to

different pests. It is hoped that data (A) and (B) will be provided by farmers being

asked. (C) will be assessed by BRRI researchers visiting the fields.

Eachgroup of plots will include (1) one protected with insecticide (2) one protected
with sweepnetting and (3) one unprotected.

It is a number one priority that the trial:
result, both the unprotected plot and tivespnetted plot will be treated the following

way. (1) If either contains a population of pests (hispa or other insects) which threatens

losses to its own yield, the Hispa Project will compensate the farmer for the difference

between its yield and that tife sprayed plot nearby. (2) If either contains an insect

pest population which threatens other plots around it, the farmer will be allowed to

spray it with insecticide. In such a case, the farmer will be asked for an estimate of

what he believes the yieldould have been had the spray not been started. In this way

the security of the farmerso crops will be

In general, the rice area made available by each farmer will be divided into two more
or-less equal plots, one of which will be sprayed ane sweepnetted. The unprotected
plot will be selected as a small{hsqgm) area taken out of the area to be sprayed, to be
monitored for infestation and yield, in an area away from the other rice plots to
minimize the risk of hispa moving into other @atearby.

Farms have been selected in different areas, varying vary widely in size, and infestation
density, which will allow the comparison of the controls over a variety of
circumstances.



BRRI/DAE Insect Pest Control Trial YIELD AND COST Farm Data Sheet

District, Upazilla, Season, Year

Sylhet, SardarUpazilla, Aus 2004 (DUMMY)

Farm(er) name Yusuf Islam
Treatment Insecticide Sweepnet | Un-protected
Plot size (decimals) 21 17 4.5
Variety BR1 BR23 BR1
Transplant date 31/5/4 30/5/4 31/5/4
Hill spacingand units 10" x 8" 10" x 8.5" |10"x 8"
Date of the first spray / sweep 10/6/4 8/6/4 W
Date of the last spray / sweep 10/7/4 14/7/4 W
Number of sprays / sweeps 2 9 %
Number of people each spray / swédamily 1 1 W
Number of people each spray / swédpred 0 2 W
Number of minutes for each spray / sweep 30 20 W
Daily wage of worker to spray / sweep (without food) 50 40 W
Harvest date 18/7/4 17/7/4 18/7/4
KG of harvest per plot OR s 1225/pt 1010/pt 25/pt(E)

Sale price of 1KG®f rice 12.5

Dalily hire of a sprayer (tk) 100

Type of insecticide used Cypermethrin

Quantity and units of insecticide in the bottle or packet bought 125ml

Price of the bottle of insecticide (tk) 250

Fraction (AFO0) or quanthefieldondefi Qo) of t 3/4 (F)

Notes:

Harvests should be given either per unit area (e.g. per square metre) or for the whole plot.
If the plot treatment is changed, give the estimate of what the yield would have been if the plot had not

been altEo etdo whow tHihat

it

i s

an

estimat e.

For insecticide use for each spray, for the area of the sprayed plot, give either the fraction of the bottle or
packet used (e.g. 3/4, 1/2) or the volume used (e.g. 50ml or 35gm).

21C



BRRI/DAE Insect Pest Control Trial PEST INFESTATION farm data sheet
FARM IDENTIFICATION:- Yusuf Islam, Sylhet SardarUpazilla (DUMMY)
PLOT TREATMENT: sweepnetted

DATE:- 9 July 2004

H A B T D/ S Leaves / tiller Score of hispa damage

L D P L w T

L H H S H G A B Cla B ¢ d e F g h
1 7 0 5 0 3 5 4 3 1 1 o0 1 0 o0 1 O
2 21 3 4 0 2 6 5 3 1 0o 3 4 2 5 1 0
3 12 0 5 0 4 5 4 2 i1 o o 2 2 2 3 2
4 11 0 6 1 3 12 11 2 1 2 1 0 O 0 o0 2
5 10 0 4 1 2 3 2 3|Jo 2 0 1 1 0 1 O
6 3 0 5 2 1 4 117 4|13 2 0 0 0 5 4 o0
7 0 1 5 0 1 3 9 8 1 0 o O 1 1 1 O
8 0 0 8 0 2 3 9 9 1 1 1 0 O 0 1 1
9 1 0 5 1 3 6 3 7 1 o0 o 1 1 0o o0 O
10 | E4 0 4 0 3 7 3 61]0 1 1 2 o0 1 1
11 ] 19 0 5 1 3 4 3 3 3 2 5 2 3 4 0
12 | 28 1 6 3 3 4 3 61]0 3 3 3 3 3 2 2
13 | E2 2 6 1 3 5 2 6 1 0 4 5 5 5 5 2
14 | E1 0 4 0 1 5 3 115 2 0 2 1 1 2 4
15 | 21 0 3 1 2 3 3 100j2 3 1 0 5 3 4 4
16 8 0 5 1 3 12 17 12341 1 0 O O O O O
17 0 5 0 3 16 3 7 3 0 0 0 3 0 o0 1
18 | 18 0 4 0 4 5 13 8 1 3 4 2 1 0 1 1
19 | 20 0 4 2 1 4 6 4 1 5 2 3 4 1 2 3
20 El 0 5 0 3 4 5 5 4 5 4 3 2 3 4 4

For each of 20 hills:
ADH - Number/sore of adult hispac ount O to 30, then score

BPH - Number of adult BPH on the hill
TLS - Total number of tillers on the hill
D/WH - Number of dead hearts and/or white heads on the hill
STG- Most common growth stage on thie h |
fl ower.

booti

ON 3 TILLERS count of number of leaves per tiller

ng.,

50

(A

ng.,

AE1O0 to NE

10 ear kyi Itlielrlienrgi;n gf;3 off 2l 0a tnei dt

6o

grain

ON 8 LEAVES score for area loss to hisgmc or ¢ 1®Q o0 ,A2 0
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formati on;

50

(see

A706 gr

pictogr g



Appendix 2.2. Full Data Reports from Farm Field Hispa Control Trial

Results Farm A

District, Upazilla, Season, Year

Moulvibazar, Rajnagar, Aus 2004

Farm(er) name Abdur Rahim
Treatment Insecticide | Sweepnet | Unprotected
Plot size (decimals) 20 20 5
Variety BR1 BR 1 BR 1
Transplant date 2June 04 | 2June 04| 2June 04
Hill spacing and units 8"x6" 8"x6" 8"x6"
Date of the first spray / sweep 26 June 04| 26 June 04 V//////A
Date of the last spray / sweep - 2 July 04 VW
Number of sprays / sweeps 01 04 W
Number of people each spray / sweegfamily 01 01 ////////
Number of people each spray / sweephired - - ,7/////;’;
Number of minutes for each spray / sweep 45 80 //////
fl:())zzljl(ljyg wage of worker to spray / sweep (without 100 100 //////
Harvest date 18 Aug04 | 18 Aug 04| 18 Aug 04
gsﬁmatr:aée; rvest/ plot (APo) [/ 340(P) 364(P) 88(P)(E)

Sale price of 1KG of rice (TK) 8.00

Daily hire of a sprayer (tk) 30.00

Type of insecticide used Cypermethrin

Quantity and units of insecticide n the bottle or packet bought 100

Price of the bottle of insecticide (tk) 120.0

Fraction (AFO0O) or quantity (AQO 80 (Q)
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Results Farm B

District, Upazilla, Season, Year

Moulvibazar, Rajnagar, Aman 2004

Farm(er) name

Md. Tofael Miah

Treatment Insecticide | Sweepnet | Unprotected
Plot size (decimals) 10 10 6
Variety BR 11 BR 11 BR 11
Transplant date 12 Aug 04 | 12 Aug 04 | 12 Aug 04
Hill spacing and units 8"x6" 8"x6" 8"x6"
Date of the first spray / sweep 12Sep@ | 12 Sep 04 W
Date of the last spray / sweep 150ct04 | 150ct 04 V//////ﬁ
Number of sprays / sweeps 03 06 V/////A
Number of people each spray / sweépfamily 01 01 W
Number of people each spray / sweephired - - ////////
Number of minutes for each spray / sweep 40 30 /7/ //
f[c))?jlclj); wage of worker to spray / sweep (without 100 100 //////
Harvest date 05 Dec 04 | 05 Dec 04| 05 Dec 04
gsﬁmathe 0‘3 rvest/plot (APO) /b gas0m | 0365M) | 0.200M)

Sale price of 1KG of rice (TK) 9.00

Daily hire of a sprayer (tk) 50.(0

Type of insecticide used Ralothrin

Quantity and units of insecticide in the bottle or packet bought 100 mi

Price of the bottle of insecticide (tk) 116

Fraction (AFO0O) or quantity (AQO 1/5 (F)
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Results Farm C

District, Upazilla, Season, Year

Moulvibazar, Rajnagar, Aman 2004

Farm(er) name

Md. Mokhles Miah

Treatment Insecticide | Sweepnet | Unprotected
Plot size (decimals) 8 8 6
Variety BR 11 BR 11 BR 11
Transplant date 10 Aug 04 | 10 Aug 04 | 10 Aug 04
Hill spacing and units 8"x6" 8"x6" 8"x6"
Date of the first spray / sweep 12 Sep 04 | 12 Sep 04 W
Date of the last spray / sweep 150ct04 | 17 Oct 04 V//////ﬁ
Number of sprays / sweeps 02 04 V/////A
Number of people each spray / sweépfamily 01 01 W
Number of people each sy / sweepi hired - - ////////
Number of minutes for each spray / sweep 40 30 /7/ //
fl:())zzljl(ljyg wage of worker to spray / sweep (without 100 100 //////
Harvest date 05 Dec 04 | 05 Dec 04| 05 Dec 04
gsﬁmathe 0‘3 rvest/plot (APO) /i gaom | 0258mm) | 0.140M)

Sale price of 1KG of rice (TK) 9.00

Daily hire of a sprayer (tk) 50.00

Type of insecticide used Cypermethrin

Quantity and units of insecticide in the bottle or packet bought 50 ml

Price of the bottle of insecticide (tk) 60

Fraction gmtFiot)y ofiQau) of the bo 2/5 (F)
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Results Farm D

District, Upazilla, Season, Year

Moulvibazar, Moulvibazar Sadar, Aman 2004

Farm(er) name

Md. Abdul Karim

Treatment Insecticide | Sweepnet | Unprotected
Plot size (decimals) 7 7 7
Variety BR 11 BR 11 BR 11
Transplant date 30 July 04 | 30 July 04 | 30 July 04
Hill spacing and units 5"x6" 5"x6" 5"x6" (E)

Date of the first spray / sweep

19 Sep 04 | 19 Sep 04 W

Date of the last spray / sweep

050ct04 | 050ct 04

T

Number of sprays /sweeps 02 05 V/////A
Number of people each spray / sweépfamily - - W
Number of people each spray / sweephired 1 1 ////////
Number of minutes for each spray / sweep 30 30 /7/ //
fl:())zzljl(ljyg wage of worker to spray / sweep (without 100 100 //////
Harvest date 10 Nov 04 | 10 Nov 04 | 10 Nov 04
gsﬁmatr:a;; rvest/ plot (APoOo) [/ 115(P) 112(P) 80(P)

Sale price of 1KG of rice (TK) 9.50

Daily hire of a sprayer (tk)

Type of insecticide used Sobicron

Quantity and units of insecticide in the bottle or packet boulgt 125 mi

Price of the bottle of insecticide (tk) 145

Fraction (AFO0O) or quantity (AQO 30 (Q)
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Appendix 2.3. Rationale for the cost/benefit assessment of plant protection
training in increasing returns to hispa cortrol.

This is an analysis of information available from the Prograi@trengthening Plant
Protection Services (SPR®Yesented in Publicity Posters presenting results and
allowing an estimation of returns to investment.

Poster: AStrengthremji ngt ,PPDSE/rYANIeDAO
- Budget 285 million taka; GoB contribution 68 million taka.

- Train 812 DAE & 120 NGO extensionists in IPM.

- Set up 3320 FFSs, train 83 000 rice farmers and 15 000 vegetable farmers

- Expose 830 000 rice and 150 000 vegetable fiegnoelPM

(This is additional to other objectives of the Programme, such as to develop
National IPM Policy, capacity, quarantine etc.)

Undated SPPS publicity posters give summaries of performance in farms with and
without IPM training, which allow calculns of returns to training per unit area:

Boro 2002 T Aman 2001 Brinjal
FFS population 287 606 727
FFS sample 84 107 64
N farmers 2100 2675 6800
Comparison Un- Trained  Before After un- Trained
trained training  training trained
Insecticide cost Tk/Ha 1000 58 860 63 8229 2252
Yield Kg/Ha 4410 4931 3550 4037 16229 20326
From the above the following values may be calculated
IPM benefiti cost (Tk/Ha) 100058 = 942 860-63 = 797 82292252 = 5977
IPM benefit- cost (%) 942/1000 = 94% 797/860 = 93% 59778229 = 73%
IPM benefiti yield (KG/Ha) 49314410 = 521 40373550 = 487 2032616229 = 4097
IPM benefit- yield (%) 521/4410 =12 487/3550 = 14 4097/16229 = 25
IPM benefiti yield (Tk/Ha) 521x10 = 5210 487x10 = 4870 4097x5 = 20485
IPM benefit- total 942+5210 = 6152 797+4870 = 5667 5977+20485 = 26462
% of benefit to savings 942/6152 = 15% 797/5667 = 14% 5977/26462 = 23%

SPPS Phase Il cosDANIDA 297millTaka, GoB 46millTaka.

Numbers of farmers reached (target$)1 7000 rice farmers 78000 vegetaladarers.

I PM is only extended in AlPM Upazillaso, wl
districts.

Of these improvements, allocation to hispa has been ab&1G%5

Additional estimated data obtained from informants:

- Rice price: 10 Tk/IKG

(typical prices are estimated as-102; Gover nment fAdecl ared pric
(40kg) = 5TK/KG)

- Brinjal price: 5Tk/IKG

- Mean farm size per farmer. Farm size varies, and may be estimated as 0.5 decimal =
0.002Ha (1 decimal=0.01acres = 40.5sgm = ¢.0.004Ha&) i figure: Number of

Ha affected = 117000x0.002 = 234Ha]; [with figure of mean farm size per farmer of
0.01Ha: Number of Ha affected = 117000x0.01 = 1170]
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Cost = 297+46 = 343MillionTk

Percentage spent on rice farmers = 117000/(117000+78000) = 60%

Totd spent on rice farmers = 343x0.6 = 206MTk (million Taka)

Cost per hectare if over 1170 Hectares = 206/1170 = 0.176MTk = 176000Tk
Annual benefit from Boro + T Aman = 6152 + 5667 = 11819

So SPPS will pay for itself in 176000/11819 = 15 years, or pays amla@turn on
investment of 11819/176000 = 6.7%

This may be summarized as a percentage increase in yield attributable to training of
12% in boro and 14% in Aman, with a mean of 13%. This is the increase to improved
management of all pests, rather thamphialone, and the improvement due to hispa
management may be estimated as 5%, though the value of 12% will be used for
comparison; it is assumed that financial benefits in pesticide uses saved are largely not
accrued by hispa, but by other pests. If tragnn hispa as opposed to other pests
represents 20% of the total, this obtains expenditure on hispa of
206MTk.0.2=Tk41MTk, for a target population of 830000 rice farmers a cost of
approximately Tk50/farmer.

(Repeated for Vegetables, as if all vegetablere able to be considered as brir)al:
Cost per hectare is the same as for rice farmers = 176000Tk

Benefit from one brinjal harvest = 26462

So SPPS will pay for itself in 176000/26462 = 6.5 years, or pays an annual return on
investment of 26462/17600015%



Appendix 3.1. Full Text of Newspaper Articles

Articles are | abledd guwa e ([iBd tfroan Blaatgil an)

language (in facsimile).
A: Banglalanguage articles, translated

B1. 10.10.1999Daily Ittefaquepages 3 & 9

Hispa and Masra Attack in the Amun Fields of Moulvibazar and Narayal

(Khulna) District

Severe infestation of hispa and masra in the amun fields in 5 out of 6 thanas has been
observed in Moulvibazar. On the other hand, masra attack has been noticed in the 11
unions of Loha Gara and Sadar Thanas of Narayal district.

Moulvibazar

In 5 thanas out of 6 of this district hispa and masra attack has been observed. The insect
cannot be controlled by any means. Local DAE did not give any attention for insect
control. The met severely infested area is Sadar Thana of Moulvibazar. One farmer of
Kamalpur Union of this Thana reported that he bought a spray machine for 2800 taka
and sprayed insecticide on his 6 acres of land. But the insect cannot be controlled. The
rice on 4 aaes out of 6 turned greyrown and died. The remaining 2 acres is being
attacked further by the hispa. Another farmer named Abdul Hye reported that his 13.1
acres of land have been infested by insects. Insecticides failed to control the pest. Yield
from 8530ha of amun paddy was expected this year but unfortunately half of the
target has not been fulfilled.

Narayal

Masra attack in the HYV -Bmun has been noticed in 5000 acres of land in different
Unions of Sadar Thana. Farmers reported that they foundgbeticide dimecron

effective against masra. But the price is too high. 90% of the farmers are not able to
buy dimecron. Other insecticides are found ineffective.

B2. 30.10.2000Daily Jugantorpage 7

Insecticides found Ineffective against Hispa Attacktivasion of Aman Paddy

Fields

The aman paddy of Sylhet, Jalokhati, Rupgonj and Chapainababgonj are turning yellow
due to invasion of rice hispa. Insecticide sprays proved a failure against the hispa.
Farmers have become disheartened.

The Sylhet office repted that the hispa outbreak has spread everywhere. Farmers had
been hoping for bumper production due to favourable rainfall and weather. But there is
a possibility of severe yield loss because of insect invasion. Hispa infestation has been
observed in 85aaHa of land of 7 upazillas of Sylhet district.

Farmers have not yet received the necessary insecticides, spray machines and other
materials. The local DAE office distributed 200L of BTMC and Palitoprion, which was
much less than the requirement.

JhalokhatiBarisal) representativé&kman paddy of 4 upazillas of Jhalokhati has been
attacked by hispa and masra (stemborer). About 428Ha of Sardar upazilla, Nolchiti and
Khatalia upazilla have been attacked by masra, and 185Ha of Rajapur upazilla have
been attaclet by hispa.

21¢
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DAE has announced that it is mounting a control programme withtiRiked
farmers. Spray machines, however, are inadequate. In spite of this DAE is controlling
hispa and masra by mechanical means and by spraying insecticides.

B3. 16.9.2001Daily Jugantorpage 5

Hispa Attack in the Rice Fields of Moulvibazar: Insecticide Sprays have become
Ineffective

Scattered infestation of rice hispa has been observed in different locations of
Moulvibazar district. Rice plants in affected fields becomeavitirmers are

frustrated. Whitened rice plants have been observed in Islampur and Rayoshmry unions
of Sardar upazilla, Maholal, Gobindobati and Tengra unions of Rajnagar upazilla, and
Bhramonbazar, Kadirpur and Rathgao of Kulaura upazilla. Additiondifclaby the

same pest has been noted in Komolgonj and Borolekha upazilla. Farmers reported that
insecticide are not giving effective results. Hispa come in groups, attack then fly from
one area to another.

B4. 07.10.2001

Daily Ittefaquepage 10

Pest Attak in Aman Field

Outbreak of hispa has spread in different upazillas of Moulvibazar district. Severe
infestation has been recorded in Komolgonj upazilla.

Hispa attack was recorded as higher in Munshibazar union of Komolgonj upazilla,
Sundarnagar union oféghagar upazilla, Brahmanbazar of Kulaura and Kalapur of
Shrimongol upazilla.

DAE sources stated that hispa control is being carried out in infested areas.

B5. 04.10.2003Daily Jugantorpage 9

Hispa Infestation in the Rice Fields of Rajnagar (Moulvibazay

About 50acres of rice fields have been turned brown in colour due to hispa attack. Due
to adverse climatic conditions and hispa attack the rice fields of some unions of
Rajnagar have become bare earth. Insecticides were found ineffective against hispa.
Farmers of Munshibazar union have reported that 3.35 acres of rice fields of Khalagao,
Balagao and Gyaspur localities have been attacked by hispa. Additionally, farmers of
Uttarpur union have reported that 50 acres of rice fields of Indershmar, Uttarbhag,
Lalpur, Haipur, Holdigul, Rajapur, Shurikhal, Shuprakandhi and Kalarbazar localities
have also been attacked by hispa.

B6. 22.10.2003Daily Prothomalopage 5

Rice Fields of Moulvibazar Attacked by Hispa: Farmers are Frustrated

Outbreaks of hispa and driegh rice plants have been noted in different localities of
Moulvibazar. Owners of the hisqadfected rice fields have become fed up. The
Agricultural Office is continuing its control activities.

The green rice fields of different upazillas of Moulvibazavénbecome dried up,

giving the appearance of ripening. Farmers have reported that hispa come in groups
and attack.

It has been reported that severe hispa infestation was due to the cultivation of a local,
late-sowing variety. Hispa infestation was recatdie Rajnagar and Kamalgon]

upazillas. The District Agricultural Officer stated that about 600Ha of fields have been
attacked by hispa.



DD of DAE reported that drizzle, high temperatures and cloudy skies favour the
multiplication of hispa. DAE organised 34uads for hispa control. Hispa in 390Ha of

land has been controlled, and leaves of 60Ha of land have been cut. 1200 handnets and
135L of insecticides have been distributed among farmers. He also stated that Sardar
upazilla parishad supplied 16 spray maek and insecticide worth Tk50000.

The Agricultural Officer of Rajanagar reported than 150KG of hispa have been caught
and burned.

B7.01.11.2003Daily Jugantorpage 9

Hispa Attack in Rice Fields of Khoyanghat (Sylhet): Farmers are Frustrated

Hispa infestation has been noted everywhere in Khoyanghat upazilla in Sylhet district.
As a result farmers have become frustrated. Severe infestation has occurred on aman
paddy of 8 unions of Khoyanghat. Hispa suck juice from the green stem and leaf of rice
plants ad as a result the lower part of the plant becomes desiccated. Rice plants are
therefore being attacked before panicle initiation.

B: Englishlanguage articles, in facsimile.
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. SRIMANGAL: A view of an Amsn Field at Chadnighat Unlon under
Moulvibazar Thana which is worst unecled by pests. |

- Agri-Deptt inactive

-oussuvm

* Pests attack Aman
Crop in Moulwbazar

Economic Reporter

SRIMANGAL, ' Sept 26:-Pests
attack on the standing Aman crop
has spread throughout Moulviba-
zar district. In absence of an active

pest control measure by "Spraying

Insccticides in the field, the farm-
ers are in danger. To save “their
crop from the attack of pest spe-
cial prayer has been offered and
sweets were distributed, :

It is leamt that Pest unack has
spread in almost all the -thanas of
the district, In the last month pest
invasion from Snmangal to Ka-
malganj thana 'took place' and
ultimately it spread over Moulvi-

bazar thana. Almost all the unions

of Moulvibazar excepling Kaga-
bola and Nazirabad have gone
under pest attack and the Chad-
mighat Union is the worst affected.
1O Seplcmher 20 about 2000

larmers an'angcd ."%m_c_ial
Prayer" for the safcty 0 thc:r,"
Aman crop. |
Agriculture’ Dcpanmcm mforms
that due to nonsupply of Spray
Machine from the. department and '
for the high price of insecticides
and pesticides, the traditional pest |
control measures of the - farmers
have become (uff. But the Agri-
culture Department is advising the
farmers to avoid insecticides spray -
due 'to ils injurious éffect and -
prescribing natural  methods of:
pest control. ‘Those methods are™
destroying pest - physically and'
klcepmg the surroundmg area
clear

.The Agricultural Dcpanmcnl has’
‘no assessment of crop loss ye{ but |

the, department informed that the n
pest attack is still under control.

—— ' -
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