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~ 1 Project Backgrou~nd 

In~ l977*the Covernment o+ rpngladesh (jDTY reconizted trot' 
vertctrate pc~- c=u~od McrivL= cr op My in the cuntry ty 

refe that A co~uld rnot judce wi th any rqi q .ity the e'trnz 
of losses nor evaluate the efectivenes of onp-gong .ofltro 
eflcrtz. to .: rt of the in Banrg adh w: an =7 7,probtm 0 1 
complete lAMi of resear-ch cajaWLj y in. the' specialized ia' 
vertcbrate pe=L manaigemenL. Withou'thi capeabilith" the DDSho 

maNagso,4nt o'. vari-tbrate 'past problems in major- staple and high~
value cash CrOPH. Cmnsz;ucntly, currnt c~trc];-acomm~nti~r: 
w ere unta5t1 and r..rJ> w rs "nritr to th .pccifc n. ... 

Bangiadeshi farm-s.- Because of this, the angladsh A il 
titral R _:, tch Ccouil IE(n'C) rcL wted' the Rodent Reseng-ah 
Center in t!7 Philippines -to examine the present status of rodent 
problenu i agl:aI and to ake on Aslezmcnt of the pci­
bility of 'settingA~p, a rodent research and control program for 

ndh wh aimed at rodent damage t:would be reducing 

the eldcrops in .. and in storage. 

The USAMD/MC FProject Leader from the Rodent Control 
Center, Philippines. Dr. Russell Reidinger, visited Bangladesh
 
from 26 January to 25 Februaryiand conducted field surveys5

contacted< agricult 2a? ists and prepar~ed a report entitled' 'The 
Status ofl Yertebrate OestResearch and Control in Bangladesh and 
Redommndations." In his report, Dr. Reidinger pointed out that 
while the estimates of croppdamage by farmers and agricultural 
workers were made without the benefit of damage assessment 

V methods and little supporting data, they did indicate that damagE 
and losses to food crops due to vertebrate pests in Bangladesh 
was perceived as' a serious problem. Many farmers reported that 

.. in-field losses became more severe as they adopted more pro­
ductive "techniques", such as irrigotion, high-yield varieties,
 
and fertilizers. Specific recommentations from Dr. Reidinge's
 
report were: 

1. Develop a vertetrat pest management research pro ­
gras hat gricultural Institute (BARI).Bangladesh Research 

2. Provide formal overseas "acadqmictrainin.of counterpart 
staff in vertebrate pest management (at 1det one PhD and 

* two MSc). 

was .perceived as ron ay eotd
~~, spolm res ht
cete7. Develop a capability to train scientists in vertebrate 
pest management at an existing academic agricultural insti­

4.. Consider obtaining external assistance to plan and 
conduct vertebrate pestRanagement research during the early 
years of theresearch program. 

veterae
Best de te 0 et i ale ­

http:acadqmictrainin.of


Establish cooiperat-ive ties, b~twen this reserh ro 
a,r thosE, Of Oth;er jl ~u~i, .e.~c 

6. Establizhi -,imi4-ar t i os bu ttje -,ri tLhi t reosLaruh progr ami 
and the Ror 1-), tLIr, ; training and e;tgneion organi -

In a Ub-SqeqnL visit to EangIYd~ ins n , . 

D,- -!-~in~rpepar-ed a de:tailed pro-jPCt' document rc?comrnendirr1, 

\'eItebatepes i-seac~hand m,nacjc-rnent tOCchniqUcS SUtjted to thle 

fl 
MaI-nzasm --n p.-Oj~ Z~c';-tuScqUcntly Est: .tzd at DWRI, 2 ydcpIt'
i tht-E 7~zi -c~ of0thec U-nitC s -f:: In n-"­

Dev~J~cjfrNt USPID).-nI USAID coit:-acte1-d wihthe U,.S is i 
'!~~dif5r ices snerI'i 1di Fe Res--earch Cente- (PINRC) fn.-' 

teChni11Cal a s i staC1 e and E, DWI wid1i-Fe Di olIc E;t Erive i 
Rar-I ,d-ah 4inr Nov mb-:!r 1979 to i n it ia.te t h~ prroj)ec T The initial1, 
activities b ega ul-ILnder,the (AgriCUltUral Research Grant P'hase I 
and have continutad into the (griCL-tltural Research Grant Phase II 
since JL~ne2 1911. 

A~t al mo=t the same time, the German Technical Assistance 
Program (G TZA) began a similar Project Linder the Directorate of < 

Agri CU.tural Extension-and Management. Through a for-mal agreae' 
ment with BARI and the Ministry of IAgriclture, this project was 
to take the lead in developing training, and extension materials 

4.vertebrate pest management w4hile the Vertebrate Pest PF'*o e c t 
.R ,--st t & n x. :. '' :q,';e : '.& :; 5L >>'> L?','. ' ? t :.; ts ;-'' ] , <'; t--% '?4" ,.%>' ' ,-1/ : > 

7't Et BARIT would provi-de research findings, l ab and f ielId evalua­
tions of control methods, adrcmendtoi of vtbrate pest 

t ; .i L : < $: t" ?< ?' L '''," ; "% :!!'-?'' C '-",,,: ; , -7.7 

managqe,-ienrt methods suited to Bangl1azdesh agriculture. The two 
p rogram s were,,, to maintain Close cooperative ties to prevent" 
duplicaEtion of' effort-

I 12. Objectives of the F'rojecti 

Th e long-ra-ige aim of the project is to contribute towards 
-Food self-sufficiency in Bangladesh by redbicing losses to food 
grains in field crops and in food stores 'caus-ed by vertebrate 
pests. This ,was to be achieved by' 'the establishment of a 
Vert ebrate, Pest Project at BA~RI, Joydebpur, Which wo'uld 'carry out 
a.research aneangment program Upon, which the BDG could base a 
rational1 vertebrate pest control policy. The specific goals of 
the proiect, areto. 

(a) establis~h an ongoing VFM research catpability in 
Bangladesh, 
(b) develop damage assessment methodologies and initiate 
national damage assessments, 
(c) gain an uinderstanding of the biology of vertebrate pest 
species, 
(d evalUate tratitional Pest management strategies, 
(e) coordinate program activitieE with other organizations 
and institutions, and 
(f) d evelop integrated pest contr ol programs. 



1.3 V E R E 'EC T Rr D . i DEC HANC 

In or-der to grasp tIt Signific acje of the y;er tebr cate PL' 
research and management yethods t5 bp outlieI 'd laer, briiea 
overvi ew of 14the rmpij r -.,t.brt. e-t- nl r rnps 'h-v Adrnae e r 
Bangladesh .is presented. Ie verLebr~ce pests fall iricu thrtze 
major groups: 

... .... Rodert . ,( ,ts, ,,,:e o, poruin,, t i. 1l ,,, 

2).Birds . (myna, para k eets7, weaveCs,,5-'n .rr V;, '7 crows, vicr .iT.IikS.......... ...... 


Ca-nire ,) oI gCoC, cata ) ',4C:as, civt caL'n1C 

2, fou Q-Thare tlh .s , ,-h.ea -frL. -ti -. , bZ:t5_ about whih.. 
little is yet 1::nown, Their _itatus as pests; has yot tr be dEtei­
crined. They are known to danage some fruitS ;,a;,g C, gUaV,
banana) but a! so mey be pol Iinators of t...e nd oth"r fruits 
the damage they do :Wust be weighed against the good they do. tsIIn 
yet, tho Vcrtebrate Pest project has done no work on this grour,
 
because they were assigned a low pest priori.ty.
 

The rodents as a group are responsible for the most serious 
damage to food crops before harvest and to foods in storage. The 
most damaged cereal gr17.d crop is wheat, which suffers between
 
2.5% and 12% 
damage each growing season; the extent of damage 
depending upon climatic factors such as' rainfall during the
 
growing season. The hou-_--c1wel ing rodents, root rats, 'house 
mice'and bandicoot rats, ar responsible for stored food losses 
that average about 5,01 kg pe. farm family per year. Porcupine=
 
damage root crops and-invade pineapple gardens., eating the
 
pineapple from 
 early in the crop growth stages until ripening.
The striped squirrel, occurring only on the western -side of the 
country, is a pest of coconut and rice seed beds. 

The pest birds are important in reducing yields in wheat 
because of the damage they do at the sprouting stage. Sprout 
losses of as much as 50% have been observed; this equates into a 
loss of yield of about 217% at harvest. Baya weavers are named by 
farmer \as the most important pest of maturing rice. Parakeets 
and junlgle crows can cause losses in maize and sunflowers of as 
much asY25% of the crop. Jungle crows attack maize not only 
ripening stage bQtt also at sprouting-.,_Munias (small finch-like... 
birds) and house sparrows attacl..: millets 'ah maturing rice seed 
heads. 

Jackals are common all over the country. 'They are 
omnivorous in food habits; they scavenge from garbage piles and 
kill -chickens. ducks and goats. They eat food crops when in 
season, such as sugarcane, maize, melons, pineapple, and 
jackfruit. Second only to rodents in importance in Bangladesh
agricul-ure, they 'may be difficult to control without endangering
other small carnivores. Te small Indis i al'sonamed 
by fa,..ers as a kille'r of chickens, especially small chick--s.
 

:
 
";'.><: - ,................ . ..,.. ...
,,-;. ;: i -, .....• ........ .,.,, .. , .. - .. .. .- .. ... ,. . ,.,.,.: .,.,....
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i ne major and.ti o vei-tebrate pets- Lire given in i~linair 
f42, i nf tho i o ... dt 


Lesser baindiczoc rat nIcoa-,- E c-.-s C' 

r i C-e 

ant. 

f ield . . 

1...US 0 Zi 
gd owrV' ric 

nlds 

Shor-t-tailcd mole rat 
Striped squirrel 

*,seed
AAsiatic porcupine 

B I RDS 

.t,!csckim igdica 
FunamDbuIus pepnati 

Hv'striv hod~gsoni. 

Root crops 
Coconut, rice 

beds 
Robt crops 

pineapple 

Common myna 
Pi ed myna 
Rose-ringed parakeet 
Jungle croW 

Baya weaver 
HOUSe. sparrow 
Munias .Lonchura 

C ARNIYORES 

" 

Pcrzdothere's tristis 
Stu u. contra 
Psitticula kra;-ri 
Cor.us mcror/ynchos 

* 
P1oceus philipp us 
Passer domestic us 

spp. 

Sprouting wheat 
Sprouting wheat.. 
Maize, sunflower 
Maize, water­

melon, sunflower 
Rice 
Rice, wheat 
Millets 

'. Golden j-=.ckal 

Small Indian mongoose 

C27s aureus 

., 

Ht.-rpestes auropuctatus 

. 

Sugarcane, maize 

melons, goats,
~hic k e n s •- '-

Chickens 

Minor pests 

Civet c,, 
Jungle cat 

(live"ra 
Felis,-chaus 

t Chickens 
Chicens 



'wPROJECT~I MPLEIIENTAT 1lON 

1.4.1 National St-af 

After the arriv.kl of the resicitent L)-AJRC wildlife, bioiocust 3")'."1'at e Nc,,ovember. I9?7_9 ?-t he Bzngl adeh i AF ' , : 

1-lr, repcrui ted. .he ne - t ,{,-member it o of Hr . hn hidh.e

-ar i m !('sc., Md. Haque (BScaa ES ,d, YoLIS Ur i I-, ai IC
 
Mr:: Fc7-rv in Sult'ar.E (tMSc). ir. frir v~or~lcrLIJtc- tc be th,
 
I. °o;_1the pr opoc sed Ve' LiibraL P s t Di " . _ir-",-t ,Etudi ES toward a PhD E.ieg,.n 'h& t Sats. ,tr... "
 

. D=- rate d--­f oir- h-st 
 n- -; ing U 1Vzsi,-
E ol] C;Creen, ".i. Jn....... Z7d re ld ' t" 

proJ C, Q ptmb- 2tI o2YCU, i, ,Vi- th-.',-0 t L i ttt ... , n 

.. h " it ilpp'o ne , 
 Eano on Ju e 7,,,- r d . ,-h __ M.rc 

on ,, ' H7 e a! '-1', 7 t o th ULUM ,1... adD-
November- 1980 'and returned to the projecL or, September 1?C 
Mr_ . Parvin SU!ltana ic-ft for overs__ tra'ni- o4- a h degree 
at Colorado State Univc.-:ity on March 1983 and returned with the " 
deg'-ee on October 1985. Onu present staff rnemb e r, Mr. Rai a 
Pandit will be departing for an MSc degree program at 
the Univer­
sity -of the Philippines'. Los E:anos in late Octcber 1965. 
 All
 
staff members who received advanced degree training overseas are 
presently with the project.
 

Md. Emdadul Haque enrolled in a PhD program at Dhaka Univer­
sity in November 1984 and is studying the 
biology, agricultural
.imPortance and control of the ,. :.r.-taiie " o1e rat, Nek a 
indica in Bangladesh.-

In addition to the scientific Counterpart staff, BARI has
assigned a clerk/typis. a laboratory attendant, a driver and a 
peon to the Vertebrate Pest Section.
 

1.4.2 international Staff 

The first DWRC wildlife biologist on the project was Mr. 
Richard M. Poche ' ° wh'n arrived in Bangladesh in late November
 
1976 and opened up the project. Mr. Poche left the project in

December 19807 after sucessful - compfetion of his two-year
 
assignment. Mr. Joe E. Brooks was recruited by the DWRC to take
.the position of wildlife biologist and arrived on the project in
 
May 1981 and served as'resident biologist-until- his departure in
 
October 1985. 


--.
 

1.4.3 Overseas Scholarships
 

Four overseas scholarships were completed Cltring the period

January 1979 to October 1985. 
 Only one additional scholarship
 
was provided for in'the Agriculture f'esearch Grant, Phase I and
 
II -and this will 
be utilized during the period Nlovember 1985 to
 
April 1W88. Members completing advanced degree training wer'e:
 

Dr. Md. Abdul arim, FhD at Bowling Green State
Univ. Bowl ing .reen; Ohio, USA, Jan. 1979-Sept. 1987.
 

http:arriv.kl
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Uiv. 
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of Uh.E Pi Il inps, 
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Sront ecolony ,;nd cctr, b1 and dozignin:, schceme )or 

* i~ir.~rdH. FLoche' a t ,rdd ar InternatiEl TraI'nLn'g 
* Mi re.-ar V2 rtebrate F'ts in Santo Dominc?, Dominican 

Republic, Nov. 2 1 -_,,, 1979 . and presented a paper', •The 
, abrte Pest Control rF-.scarch Program in Bangadesh".

1982:- J. E.' Brooks, and Parvin Sultana presented a seminar,, "Pre­
'vention of Vertbrate est Da...ag. to Wheat in BPangladesh" C,
the BAIRC, Farmgate, Dhaka, 4 Aug., 19.82.;. 

j .1 E. Brooks attended the. Third International 
Theriological Congress, Helsinki, Finland, 15-20 1982 
and presented a paper "0 Review 
bcngalensis to Wheat in Bangladesh 

o, Damage by 
and Methods of 

3-endicota. 

Control". 
J'. E. Brooks, "Freventiong of Vertebrate Pest Dame to 

Wrheat" presentation trai'ning lecture to Thana Extension 
Officers at the Workshop on Wheat Production Methods, CERDI, 
Joydebpur, Oct. 19E 2.-" 
Parvin Sultana attended the 104th Verteb;-ate Pest Control 

Con1erence, Monter-ey, 'California. 23-25 Feb., 1582 and 7 
presented a pape-, "Methods for Assessing Rat Damage to 
Growing Wheat in Bangladesh with* Examples of Applications" 
.:,t the 4th ASTM Symposium on Test Methods for Vertebrate 
Pest Control and Management Materials, Monterey, califo-inia, 

;26 Feb.., 1982. 
1983:- J. E. Brooks, "Physical and Chemical Methods of Control in 

Vertebrate 
students of 

Pest Management", presented to the faculty and 
the College of Chemistry, Dhaka University, ril1 

Nov., 198". 
M . A. Kar im presented a paper, '"Current 'status Of

Vertebrat Pest. Management in Field Crops in Ban!gladesh" at 
the Natio-ial SympOsium on - Agricultural Resea'rch,. BARC,.
Farmgate, Dhaka, 22-23 Dewc., 1-83. 

M.ft' Y. 1ian, "Transferable Technology in Vertebrate Pest 
Management' presented at the training session "on 
Transferable Technology at BARI, Joydebpur, 22 Dec. 1983. 

1984' M. Y. Mian attended the 11th Vertebrate Pest Control 
Conference at Sacramento, Califbrnia,- 6-8 Mar., 1934. He
Swc-ked with scientists at the DWRC, Denver. Colo., 9-25 Mar. 
and reviewed work, on postharvest losses of stored foods and 
the prevention of losses at Kansas State Uni , Menhattan,,, 

' - f .n.:.:.-. 26-28 ... .... ., Mar., 1984.:.; :.: :, . (. .. .. . : .,. . . 
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,!I. PROJECT REHLULTS 

2.1 Organization of the Vertebrate Pest Project 

The original project documents called for. the Vertebrate 
Pest Project to be organized as a Division within BARI but, when 
the project! was sanctioned by tho 2DG ir 198 ?3, it was formed as a 
section within,.the Division o+ Entomology. The Section is di­
rectly' responsible to the Director-Genpral, BARI, through the
Head, Entomology. Through the .­, BARI. the Secti n is 
responsible to the Member-Director k(".tops), BARC and the Vice-
Chairman, BARC. The Vertebrate Pes Section prepares an annual 
Work Plan for the BARC/Winrock program and is evaluated annually 
by the USAID/BARC internal and external evaluators. Reports are 
distributed to USAID/Dhaka, DAR I, ERRI, BARC/Winrock. DWRC and 
USAID/Washington, and other interested agencies in Bangladesh. 

2.2- Physical Facilities 

* 

The Vertebrate Pest Section consists of.a laboratory/office 
structure with outdoor facilities situated on the JoydebpUr 
campus of BARI, located approximately 30[ km north of the city of 
Dhaka. The o.fice/laboratory'covers about .­oi sq. meters .and 
consists of an office foir the clerl:/typist,. .f,z.r offices for 
scientists, a large laboratory room, an anima.-r-biom for caged
,rodents and birds, a photographic:darkroom. a ;library room-, 
toilets and a storage room. A 2-vehicle garage is attached. 
The entire facilities make this one of the best of the vertebrate 

* pest research facilities in Asia. 

* 

.2'.1 Laboratory 

The laboratory includes faci qities for autopsy Of animals,.
O-icological stUidies , microsdopes for food habit analysis, ai­

mal cases for taxonomic specimens, and video capabilities -for­

,'< . " . - : a ' " . , " " .-. T, , ' , : . 
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. . .r ... ro
-r?" .£J.,:p1±Lciti3.n c crtn ict .desa-- pIa:hoo cp aijn 

.....W,. .Z.t ... boxos f.or.... ,ind n LAt I. in the.L- anirol- ari" out@or 11-p m n i t',2 ocln 

C if "II.-. C 1 d t 1P .ni -- Ci S t in r. .: 

Thne
. li brary consis,rhf oFbou~t 1i-v!b L'me, rn-rence 
4-4 --- n 1.. hL
LcO|--, abLut. tili.repr int? pb].ications on Yerr'ebrate pests and 

the aCu iulatedi technical
Section. The photocopier reports cand timon thly report=, of theis located in the library for conveni­
... . .
o-,o, t e ac - ' -u -PPufor, Seouity purposes the room - . ..... ol o ris accessible Onl," tothresearch scientists. Sction VfThe ha a ronimst=!l o 2;ercr 

slides and two slide projectors, one with Cassette sound capa­
bilities., uEsed for trainig purposes.
 

2.3 REEEaR . L IGHI .SM II 

.3.1 TOXICOLOGICAL STUDIES 

2. 11 FI. eodenticidss; , ­

.At the beginning .of the project it 'was foctnd that verylittle information was available on the effect of the common 
rodenticides 
 on the rodent 
fauna that occurred in Bangladesh.

This meant that basic toxicological studies had to be done on the
ITnrcdctcG.I'on pest specie., namey Bandict bengalepsis, 'B.
indica, Rattus ". and Nlesokia indi'ca. The facilities at
the Ver-tebrate Pest Section laboratory proved to be 
 ideal for
 
this toxicity testing.
.. 
 : 

- o.lo-3.To-i Cl studies have been cpmpleted on- 3 acute toxic
 
rodenticides and seyera-l, 
 other materials have been partially
evaluated. The LD50 Nvalues of zinc phosphide, benzene SLIfonic 
acid hydrazide (DRC-4575) and bromethalin were determined 
sexes of -andicota bengalensjs. forboth These results ;.indicated 
that this species is as susceptible to these poison's as'is the
common Nor-way rat of 
North America and Europe. The LD501 of zinc 
phosphide for the roof 
rat, Rattas. rettus%, was also determined. 

-Severel 
 C.gulant
ant o rodenticides, which 
 ill rodents

"IoNIy by hefr i e.um atzonre, aI vG- eval uated 0) B
bengaler.si.
s It was found that br odifiacoum was the most to i r 1 

- .'a ?" q
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(o]ie I.!!~if 

of the materials tested and that ~Thi s' poi son, i 13 eri Uni 
spacias A~ A days when animals fa-!' only Wen day Vit Thsto 3 
otr~er anticoagulant o, value was coumaetra (RacLITI ") ' i 
Vi IIed all rats when they led on i Mcr only 2 days. Ihi 
materia~l is presently registered in Bangladesh and is avai1lpblg.Di ahn' ino the third materik) tted 'io- s, nd t o the !wont 
toc. of the tnree Ad was not te.ted fLrther. : 

'. 2 _ r p llar...-= .. 

fird damage to food crops is quite often controlled by Way)77
-ch ic -i ,i.b itI-the' b irds f r- -feW " --- O-' 

on Lthe.crp - but a not ganar-lly lethal to them. -. Since, tler. 
was no, .iforation on thm effcczi' dozc and optimum cu-_cnt,­
ti on of thiesF materiols for the pest birdc sp~ecies that are commn­
in. Bngladosh, .thej matcki7 
 had to b- =-.Vluatj u-dcr lator­
tory conditions before they could be itio the field.
taken Throehemical r-pellen'to (opper o..ychlo-iMd, mithinc.rb and trmeth.­
carb) and one toxic ,r.lght-inducing chemical (4-aminopyridine) 
were evaluated for their r ,ellency and toxicities on four 
species of common pest birds, therose-ringed parakeet, Psitti­
cul A .rameri; the common pi.on, -. olumb-a livia; the house
 
sparrow, Passer domesticur: and the black-backed ,munia,
 
Lonrchura stria t. "
 

MethiocarV was the most repellent of the 3 materials but

because copper oxychloride -al repallent ,enoughf gererall
available in the country, and inex':,:,'a.ve., i't 'justified {irther.o, 
evaluations in the lab, and the fica] . Copper' oxychloride is
 
available ais a fungicide on the market in Bangladesh.
 

The effect of 4-aminopyridine on, p'rakeets, house sparrows

and munias justified further lab and field 
trials. It produced

distress calls in parakeets. within 10 to 20 minutes; normally in
 
the field these calls given.by onQ bird would frighten the
 
remaining members of a flock away from the 
area.
 

2.3..3 Jackal toxicants and immobilization agents
 

The jackal has been tested with 3 tonicants o. for­
susceptibility,. diphacinone, coumatetralyl and carbofuran.
 
Either of the anticoigLlants kill Jac.::al~s.-., n the normal
 
concentrations 
 Used in rodent baits in 3 day, "-feedino: : 
Carbofuran has been effective at 0.5% in baits, killing animals ' 
in less than one hour. All I materials appear promising and 'I 

should receive further laboratory and field evaluations. 

Jackals were sucessfully immobilized after 
 trapping with
 
ketamine hydrochloride. After injection of 10 to the
20mg/kg, 

': animals could be handled within 2 to 5 minutes. Twelve animals
 
were qcessfully transported from trapping sites in 
 the field
 
back to the holding 'facility at Joydebpur within 1 to 2 hr after 
immobilization.
 

• .: ) • " I.' 
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P -e M chopped 'ov er othe.rr~r f reIi ravl chi ch-.en ill1 

shr itmp ack"tc, .c r tn ,eo'no-l ,,.id a badL wi 
bedvE Ropedl with i ' n T ROl p 

L11 om mauitM Stvo,, 

.. .. dm'gdttlng~'r.od ? Tf7 e;:: pop ur ,!?,, 
d~ CSt i gcat of r I'. n cut' 

2.97 rtu . oud ,d-2en-.--ntd. 

_-rte ,.,c~ . ut :by .>.rats)-': ndg ., ..... ,,s t h e .... 

tons. 

" ofa",aye;e of Aothe.... at , itli...i.distri-cts. indicated
 
...- ' Th' ilesser bandihboot raL was responisible for causing ,mo~t: ... the"damage ... maturi±y o8,4... damage Sur-,vey , _in"-.98 higier6 ,danage il no- . 

:. irriga.ted vs. iirig .ated 'f-ields. Radio-telem_ rytudie "inwet
 
.. fieldsn 4 r :IshowedI that,.'. the... rats. spent .most.:Jt their. .. 7e time
.. of !DC within-

individual fields and i-ange, averaged 1.8meters,'.....Such .a limited the homerange only :squar 'home indicated that rodnticd 
,'7applications directly into rat burrows 'orwithin 2 m these 

burrows should beeffective. The number o rat burrow systems 
' 

per ,ield showed agood correlatonri with the degree .ofrat damae 
in ,the field.. Ratsnad1 cutand stored wheat pancles. in wthe 

bulrrow systemd; as much as 1 kg 'was retreived from one buriow. 

Simulated rat damage studies in wheat crops showedC.
 

significant yield reductions for 
damage levels more tha 10.
from booting stage onward.? and
The l'ter in the growth cycle the
 
"i ,damage o.curred. the less likely the whe.:t plants could pro'du~ce
 

compensatory growth,. ' Ten percent damage by the time of maturity
 
represents a 10.Jto 20/. loss in yield.­
in teIn 1981, the Vertebrate Pest section undertool a control
 
demonstr i i
at weat fields in Thanawazaria about 40owk
southeast of' Dhaka.' Ready-made.bait palets of the iat bisquit 
bait containn-g 27. zinc phosphide were offered for atsal 

several makts. in 'lhe thana. 
 Response-was overwhelming; 2l. t 
3ompe bait packets were sold in an hour each time offered. -The 

VpS tEld per packet. soldb'rS. was 1 Tak.a il]Og As the packets were the:- ,saf. to27armers how and when to se the baits in theirwheat fields to kili' rats and stopd i dambge to their'wheat. 'Baits. 
were sold durihg the. period tat bht as in the teig t 
booting stages. At. the time of harvest, wheat fields at 
r,andomly selected for rat damage survey from 12 vifages ser ed,


the
pby markets, where the baits had 
 been sold. Fields were
 

.....e,.amined ,in a.standa-d manner for- rat damage and after 
assessment.
te farmer was contacted 'and-asked' what methdof control hediscloed of 18Sused-. AThe tfindngs that wheat fields wassessed 

ffor damage., 2- (o- 118.5%) had been treated with one or 'more zinc.posph-idebaitpac!ets. "Ifew (8) been withA others had treated 
' 1local I y obtained ra ' poisons. 'The majority of farmers. however, 

http:dm'gdttlng~'r.od


... , id u d. no..rodentici. edes. D"fl.. . -e-t.. -- "othe..-,,Jd,-" -i 
...wher.e:,,, :. r.e,.dY, -r_de,. .c -... ...., ~ i _ne - _ h I, r -d , n7 ,he ,dt L, i L Fi i1e:d th a - v ,4 . 

bait or, b ait that wasimade I rc,'p"I 1 y obtained h•kIL iriipoissn- ,i 
higher damage (972 and i , .pectnI y) . 

ti U-4y d C. nZ C 
ZhemnoCphasph in o._ C - : m.i ,,bait Co,, i tQ r d 
interviews during the da Veagetetin, Pestt B[I the 
*-!-AEti clr.ia ted nmiony ;7 5 c bait Fc= Proet Steg 
tLeind had they beEn availl EIIllaodign co F 7 n h pLtHLni 

2-4 ing out of-F th -FtIeonac tro i WhatILmpaigns n 
- hBnae n 1983 nLd 84. ! 
sWtdy showe a e .1'1taIt ,EduCt bn r'g t n.icn dt-hk 


V -a e
IbLt 783 As wa-evc e w 1 It primary Fl' E n 
-FirTei Ts, eingle ire tr e o n tt wheatZI pro inr' -n 
the cy nt Lct'a rre- pt te o es n 

1?92. inL-r:ti! 
diritved f ro14 the faield demontr-ations and research to incorpotEL 
them into a Nationzl flat Contral Compaign to reducc rzt dama"o t", 
wheat Accordingly, the Vertebralte Past Section, eARlI th e 
Eangladesh-German. Pant ProtectLion Programinm of the D rectorat-
Or. Agr-icultural Extension Servi :esi and the FAO Project, Streng­
thening of Agricultural Extension, coll1aborated i n .the planning 
an2d carryingout Of two National Fart Contraol Campaigns in Wheat 
in Bangladesh in 19B83: and 1984. 

ZBy Iac ono Lqh nd .,et4-h ods hea d 

Wheat farmers were the target g ,.u4 in both the a ig
In 11783 ef for-ts wer e concent-ated ir It prima ry wheat-growingj
districts% K:covering areas where 91%. of the twheat is proue *i 
the country. Lesser. inputs were given to t heEI secondary 
dist icts. In 1584. the campaign was enlarged to cover th 
enitire country. 

"'
The campaign objectives were to: .
 

1. create awarendss, mainly among farmers, of seriouV 
rat problems., 

. mtivate farmers to carry out rAt COntrl in whet 
fields; 

inform armers and government ariCUlturkl 
officialsof effective rodent control methods; 
4. familiarize farmers and ppetie'icief-t.muletos of .
 
cheaps effective, reafts-made bait; a
 
5.' reduce .the damage level in. standing cropsan 
particularly in wheat. 

The campaigns used all available media (radio, tel evi sion,1 
farmers' journals, newspapers, posters, instructional leaflets,
and, school comics) and the respective '-agricultU.-Rar extension 
staff (Table 1). Posters, lea:f lets, comi cs, and bait packets 
were d.stributed in each district by agricultural extension stalff 
after receiving a i-day training course. Media materials were 
fuither distributed to village level. The ready-made baits r.cn­
sisted.o. 100 g packets of 2". zirQc phosphide.
 

'
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Tab! e 1 elt J.s ib 1-~1, r, 4tiE c n 7, Fz:, Control' C~ a1g 
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... . . r. .... ... O , . . 1 9 F,;,i .. ... - 1 4 . .. .lHotivationai o~ster : , , ' . , 25";;!: ,"" ,. .= ..i---x? 

?~,,~ ~~- tdl. . b- .. ~ ~ 2....... eont c.. r- c h.... .- . ........ ..
 
x.,r ........ ..A r! _." .l.t a ..... . ,.tens, lri-. roch;_Ire ...... . . ..... ... . .14. .2E = -, ,.,?
......... ­

.R...Enti, icepa ets .: ... L4 a - b 

N jLDL a-' F- S;-,t " -n d d ' r t t- rtohug th_ FF lant 
F, _ctn F,:. ,-.rz'-1' 'nd thc Vc'tehrte Ft Lection BARI. At 
.least another i-., 0;E;J were di stii uteJ by pi ci d dal c­di rectis;ri' T­,L., 

b f1n i 9 4 f iie private pesticide formulators maide and supplied 

,.0 bait packets bymid-Februry. 

IauatiOn o-- the campaign was done in two ways: oFiold 
surveys of' whoatf Ildaan dt +armers" inter views were don'e by 
headquarters staf o - the Vertebrate Pest Section, BARI and the
Bangladesh-German Plant Protection Frogramme. These surveys were
designed to delineate the type and effectiveness of rat control 
methods practi'ced 
increased control 
m , in wheat fields to determine if farmers 

e'fforts over the pI-evious year- and to-,est'imate 
the amount off standing wheat saved due tU the campaign. A 
second, independent interview survey of farmers was done by a 
groUp of experienced surveyors to establish how many farmers had 
been reached and nmotivated conduct control and by h atto -at wh 
mzns• total of .! field in I1. dis.tricts were surveyed forDk 
rat damage and 6.03 .farmers were interviewed about rat. control 
activities by headquarters st .ff in 1983. In 1984, 866 fields 
were surveyed in l,0 districts and 8C15 faarmers were interviewed. 

The evaluations found that bothh campaigns had been well-run 
by field staff and well received by farmers. Both campaigns had 
achieved their objectives. In 1983the f mediamost efective 
materials wiere radio, friend and posters., in that order. In 
1984., posters 'took the lead, followed by agricultural wor[:ers and 
radi'-" In 1983 49% of all farmers did some form of rat control 
in theirfiEl ds; .sincreasedto 67Z in 1984. In 1983. the 
independent survey had'found that only 6%.of-,all farmers had used. 
the ready-made bait (a good part of this was 
due to the bait
 
being not available); while in 1984 this proportion had increased
 
to 29%.
 

When t'he rat damage in wheat fields was examined against the 
kind" of control that was done, it was found that the ready-made 
bait. .i - 1983 gave a 56%/ reductioh in rat damage (Table 2) over 
the, f ields where no,, control was done. Locally available poisons 
we-e ineffective in most cases. In 1.984, the ready-made baits 
gave only a 41% reduction in rat damage. Th'i may hav6 been duem.g. h's a aeAe u 



to an, earlier onset' of' he •e i2 en ta tion and deI -x 
at as IIh 

' 
,.in

&LvailabilitY of t he I- dy -tsJ t'~.h.~ft. th 
campaig1gn 

TablIe 2. Cbmparison of rat d,--. ge to'wheat j ls 
,hcn uzin g 'sc r.ca l,2 t dT: ....f: rof tr 

h 
tpnnh 

Control Htehod EiamL ge Level f)4 

No Contro ...... / ::7~_:oal+l-,c a a T ... 5 is i:: = .... ..11 .....1 O 	 - ... .
 

r E -.. - I --- . h 	 "a .. 

the ready-"made bait packets indicating that between 75.;S E rucl.C) f dS !-Iha t-1t4-u~er4-e c edr icl,.' :_w d 	 4 
least to'
ea-ily be treated with one bai 4: packet, at. 1251.;,,i 


• .41.]ll~l~0.!JJ!.0l_bait packets (appi-oxim:te " i'J. were eti-'
1B each) 

Mat2d to 
 have 	been used by farmers at a cost $25, f00., *of 1 n 
addition, the Bangladesh-German Ph .it Prtection Programme ant,"Li 
the vertebrate Pest Section contributed a tota1 of $15,000 for 
campaign ' activities. The extrapolated valuecof the wheat saved
equaled 524,-75, giving a cost:benP.it ratio of the overall 
campaign of 1:13. In 1984, the percentage of fields treated with
 
ready-made baits increased very slightly t. 18.8%. Projecting to•.a 	 total of 4,250, f00 wheat fields in B:., "g'7e, n, ae 
797.., were treated, indicating that aL~uto 00, to 40f, DiC
bait 	packets had been sold and used, 
.at a cost to the farmers of
 
$6,0f05DD (approximate cost of 
$ 0. 12 per bait packet). Since the
 
Bargladesh-German Plant Protection Programme and the 
 Vertebrate
 
Pest Section contributed about $5000.. 
to the campaign costs and
 
the savings in wheat were estimated to be $736,000n the Ct:
 
benefit ratio for the 1984 campaign was 1:8.6.
 

These' ra.t control campaigns in wheat clearly indicate the,
potential in savings 'that could be reali'zed if the farmers are 	 . 
provided 
 with 	 good quality bait materials and the information 
how and when to 	

on 
us, them. There is a Ipotential market of between 

1.5 	 and 4.5 million bait packets just during the wheat season. 
As many of ,the farmers also used the bait packets in their houses
in attempts to control house rodents in their grainstjres, there .
is a potential year-round market for some 12 illion households 

2.4 2 Deepwater rice rodent control 

Studies in deepwater-rice began in 1979 with detailed 
 in­
vestigations of the biology and population dynamics of therodent 
species living'-} in deepwater rice f ields" and on the adjacent
island villages. In a 19,month study using over 71 I.'0W7 
trapniihts, it 
 was found that the species most deStrUCtiVe t0

de pwater rice are the lesser bandicoot rat and the greator

bandicoot rat. Other species tatken in the study area were 
 tIe
 
roof 	rat, house mouse, 
 field mouse (,MuS bocuga) Sof t-f•urred ' i... 

":
 
'.: " ' ''
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and.the BurmeseP ) .............ittle house rat (.
 

captulred in T in!dAs. 

s~DL(0*nU thneperioo o the tudyThe rodent population peaked
in jLnol~170, pFcbr'uary, 198r? P-nH ri.-~hr, !Oe. Arno"! cycles of 
rodent ndobers are mohai in tP dppwatr rinle dpimily, r ~ n f 1l.. .rine "Ann ar;=by M' od lee=ls .- ad availabln food.l
 

One. and two nights of trapping to obtai~n population indicaz,
rev.led no diffrrkcs 
in capture success. OCe night is 

MaCM -ta I'7ZSUC 

ri.hts t;-appinq 
-,.hinh waa- 1T rcdo-ts!.'3 
n of is meadudc for- Laco-.u-.tf density EtimateE, 

ha mf i~lr~d , SF randi.:ot ratz 
w. 2 reproductively ,cti ve throughout the y-=r . PercenL uf fe-­
males pregnan tas -!2.2% in 1979 and 26.' ." 0. 

Rodent cont"'iO -fforts.nstratcd moro ffctiv 
elimination of animals using rodenticides (88 to 10% efficacy);.
removal, trapping showe, 4soae potential but is difficult and labor 
intensive. If control efforts are stopped for several months,
 

== rodent numbers will build up rapidly., suggesting that rodent
 
control efforts are a continuous process.
 

A second field trial was carried out in 1982 in Tangail.

'his was a cooperative effort of 
DRRI/DARI. It was a compalative

trial of two rodenticidal baits; 
 2% zinc phosphide (available in 
the contry) and X0Ig1~J5% brodifacoum (an experimental anticoagu­
lant). Ea.ch material was tested on three experimental islands
 
and three other islands served as untreated controls. IslandsE
 
were assigned !or treatments at random. Both materials 
were
 
formulated as a bait oak.:z or bisquit in 48% wheat flour and 
 48% 
crushed rice with 2% soybean oil and2% of the rodenticide or 

fa concentrate. This was made into a dough with the addition of a 
small amount of water, rolled flat, 
 cut into small squares and
 
sun-dried. Theso baits were 
'given in 0.0lg bait packets tohouseholders living on island/villages, with instructions on how 
to place the baits overnight. Baits were placed out for 3.nights in each baiting period.
 

F,-io.tIo the start of baiting, tracking tiles were set for 2 
nights. to En-tabish,, rodent population i 'As theindices. in
previous -study, it was :round that the data'from each night did
 
not differsignificantly, so one night was recommended for future 
studies. 
 Two weeks after baiting was started, tracking tiles 

,rwere -again, set to obtain population indices. The difference 
between the first and second indices was taken as thie measure of 
poisoning 
 suc'cess. The poisoning treatments were .carried out 
twice because data indicated that the first poisoning was done a 
little early in the flood period and animals still were moving
friom the flooded fields onto the islands., 

• I .. .. i 

'I s~ 
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-------------------------------------------------------------------------

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Po i acn inq a fter pea k1 f o0d WaS ciu or bo Lh Iic 
phospid d7ducttAn PEC Civty4 tb0- Z Z;frFom CJ. nd r C~.~ /L 
reduction -rm Cpeak). trapping on nearLy ,iS1hia rtsulW ia .tn 
captU- Of lesser bandicoot rats, hOuse mic and atiL hC.-U 
shred oofrats. 	 - P on .R"- 0 L4 re 1:-d Lr_ ead som oT t h 

* trcc'tcd 47-j 1 . 

AJ Lhr atteifppt to, control ratL d-]Eiage 	 i~pac-i Liin 	 ic-E 

4_- F J'. d .. .. -- -1 I- :,----_
...
staf ER...,-,,/B.A,,. This was a la!g.-s --e tili r"c 
±-~ 

Tangal irict and inolved an area 1.k e"ent, wi t ..t ... 
.....a.isDf, Tan v l . ....
 

ut5 a, t to the ... Rod-..,,
s!tL' ,_e . i. 	 - .. , pcput1ations wc,-
J-=. ,
itzrc Pd 5 ,-1rc- h ,Ft. °. -,r,'-', - "tidb; 1,,o, tjn;7. 	 C openingsM 

by ,means o.f acking tiles. These Lj io-e Qei~c-' and af-tr 
:, ,h poi.cn,= _ per.... . The r,e oiening trac4n::ing tile i nce 
indic tzed -high activity in the island/villages and iields of li, 
refei-ence area and 1ow activity on roads4de high ground, t-lh ile­
the area to be treated with 1,3.0015% brodifacoum showed activity 
mainly at the villages. 	 •, 

Baits were placed after peak flood. Baits were put into or 
adjacent to all active rat burrows on high ground and bait 
packets (5:,0g each) were given to householders to eliminate rats 
a nd mice from village structures. ' In fields, where there was 
ample evidence of Fandicota indica. baits were placed"' on 
emergent vegetation or on floats made from banana plant trunks. 
These were set in areas where rat damage to rice was apparent. 

FOur baitings were made: mid-August., end of August, mid-
September and mid-October. In the treated area, population .... 
indices had dropped from a peak of 31.. % positive tiles in August 
to '.41. in September and 5.0.. in early November. In tlhe 
reference area, positive tiles climbed from 27.2% in June to 
30..J% in August and 37.2%. in September. Indices dropped to 17.9?%/ 
in the reference area in November.
 

Crop-clipped samples taken from deepwater rice fields' from
 
the two areas demonstrated a 41.8% to 124.1% increase in yield
 
from the treated area. The increase was apparent in four
 
dif-fient--.ocal rice varieties (Table 3).
 

Table 3. 	 Yield (g/sq. 'm) of deepwater rice varieties in two
 
areas of Tangail District, November 1983.
 

.... No. fields Yield" Percent increase , 
Variety Each Reference Treated Treated vs. 

Reference 

Injal 4egha 7 1 55h 196.9 +. 64
 
Chamhara 8 151li. : 6 11 + 12-1
Channa baoal ia 1 l!FJ 6k 22.4 5 ++1A 8 

Bar on baoaia.a 1 1 1 18. + 1 84. 

3: 	 ,.*:r t 2 .2< t 2 : .>v .:Y '' *2 '.:. C.cm,,z ,' 'm. 	 ms' . .'- p I'4i q: *.<:{V 
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.Thr . spl,_a,,c of ratc, a L , .1 .Ug., .... in,ic-ng1 L,,h

roo r.-. t , short-t ileI .ts
no-,i oki.
.ndi cX-P nd 1-es e bandicoot rats '(-.' ., Df t­
the rcoft rit is probh],v the mosCimncir t;n t "nv - ji...
SU E L.I . ... t .J. r IaIrIC L oA

" "illage houses. Surveys of rat-.damage to -Loarcene in th ripu­
aC. di , CcJ t "c r -t -jd d ...... .... - - .... 
anes by,,, harvest timei this equalled an a.v-an 14' =e~ht I . ;in canes rat-damaged v=. the E ! tundamaged SL-v 

tn.nlicts otdamage tzn pb12 -..nqt minim n tha: _t. Al months aft~r planting, Dmage ;fromj thn: ... p-ces trhen
 
Tcreese unti! hEryest even.thoug, thr, rt. -e-1 i-ii ­ecges. NOi effor-t at {-ield control of rat = -,±. =~ r=na 

th 
,-ave'i, s: 

f..r b-_n -..t _m,....J..
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2.4.4 Porcupine control 

Porcupines in Bangladesh damage root crops zand pineapplc.

Only lin-ited work has been done by the VPS on pcrcupines. One 
trial of coumatetralyl at the pineapple gardens of 
the'Monasapara

Seventh Day Adventist School in Net-akona was entir.-e!% successful 
in stopping damage in a period of 2 weeks of baiting.
Coumatetralyl concentrate was dusted onto cubed ripe pireapple
and baits were placed out where fresh damage was found .nJ baits 
replenished as nerded. 

2 4.5 Rodent control in reduction of stored food losses 

Studies of rodent-caused losses of stored foods were begun

in 1982. After surveys and consultations with other specialists

in the -stored food 
 field, it was concluded that losses in
Government 
 stores were minimal as compared with the potential

losses that were occurring' in the millions, of 
 farmers houses..Many farm families store all or part of their harvest and theseJ)'V i 
are stored under conditions that invite rodent attack. The most 
common storage container is the "dole", a woven split-bamboo
basket o.F varying size. Grain, usually paddy (unhlusked rice), is
simply placed inside the container., filled to near the top and 
generally left uncovered. Rats and mice cin easily cli'mb the­
sides of the basket to gain access to the grain. 

.nitial studies were made in the Ehogra village area about 5
km west of Joydebpur. This was a cooperative study of BRRI/IBARI.

Tracking tiles 
and traps were used to estimate the numbers of
 
rodents 
in the houses (24 per month were trapped) before and
 
after removal trapping. 
 It Was found that the -common, rodents 
living in and around farmers houses were house mice (the most 
common), roof rats, and lesser bandicoot rats. The roof 
rats and

Iouse mice used the upper parts of the house and the floor while
the b ndicoot rats mainly use the floor, since this is where
their burrows are located. In addition to the rodent species.. 

. . . . . 17i'. .. !.. . 
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the othr-cornmon~ an Ma~l in and around no~ ith~ ecitchu 
shrew, SuJ)/c4fl This aniiffl,1 ,is an'±~~.t\~ J~t 
to moles, etc. and pronably livos on insects in the houseIs. 

mated at the 14 econ c thu-eh sing od.Si-7 re. " FI-ru.t 

12iEJ6~~ iiaa 16 &gai.112 rc;'t."U_ -1r7 
Zn"i'ca, . n averagc C' -..s and 8. Pmice farim
 

house-ld. T hE rodents. ktoeoruE.er estittd and h,-

about.5-D paddy per a.ily pe. year.CgUr farm 

with I_ rO,,*, tu.o.r. , SC c dd . 

d v ir lvel Th. _tu i n .Iilage + ' as . l-le ...t 'r -r­

isl and/vi i'lages tr ,pped i for,ere each ,iiic-, smal2l m .
 
Tachni quc wr e 
 as used in the pr ,,i t. study except that
 
tracking t i es and traps were set much 
 more extensi "1,o",y

throughout thc structures to 
gain morc precic- information c..
 
rodent population densities. 
 Tiles and traps were set on the
 
.loor, and on shelves., platforms, lofts and even in the storage
 
baskets in attempts to monitor and capture as many small mammals
 
as possible. In many cases, 
-it proved difficult 'to catch bandi­
coot rats and roof rats even though, in the case of the bandicoot
 
rats, there was ample evidelce of their presence. Populations
 
were -f-ndto fluctuate seasonally; the highest densities occur­
rE-' i : the late fall and early winter months., coinciding with the 
har , st of the aman rice crop. A second minor peal-: in abundance 
was found in the monsoon months, probably due to the flooding of 
the adjacent fields. Rodents were estimated to number an average 
o-f 9.9 house mice and 1.8 rats per farm family. These numbel-s
 
are known from laboratory studies to be able to consume and hoard
 
48 kg of paddy per year per farm famil y.
 

These findings accord well with those from the previous
 
study. If these findings were extrapolated to the 12 to 13;

million farm families in Bangladesh, then the potential loss of
adesh,~ ~thnteptn-~ a Ios~ .3i 
stored paddy per year at farm and vill.age level would be 601,00'0
 
to 6 50,0.;0I. metric tons. 

2,4.6 Jackal Control 

An intensive -. interview .. sLrvey of farmer.s about jackal 
problems was carried out in Iifdistricts of' Bangladesh. The 
districts were pre-selected to represent the differing 
physiographic and ecologic 
areas of the country, but within each
 
district, upazillas and villages were selected at 
 random. A
 
total of 760J (68.4%) of the 1110. farme'rs interviewed reported
 
prablems with jack'als: 286 (25.7%) reported damage to field crops
 
and 6?. (62.4%) had lost domestic animals due to jackal deprada­
tion. Jackals most frequently damaged sugarcane, melons, pine­
apple,, jackfruit, maize, groundnut, cucumber and a variety of 
other crops. Jackals were reported to kill and eat chickens, 
goats. ducks, sheep, cattle, pigeons and freshwater prawns some 
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goats and 162.,armer- lost 6 oucks. Fredati .n do t'L
animals was most intense in t he months of June, to -utgus . T h 
t. a.! .nnua loss of crops as by the wreported wf.7kFr,-r' 
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f armer) Etrapol, Ling this to th 12 milliion .r,-i ; , 

di&kri:age to field crops: and domstic f-,i ES. Lic. c C.L-C +:
th,,roughcut th o zoutryisde tIe', wer e repotted ty L, *i n :e
f armers in eac'- of th. 22! villages that er.... - = SOUn . d~ v viitd F
tu = r little qac 4.- con ti-ec !q--i.. . 1
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ass Zugrcane and water melons. Despite this, dai g still ,,,r--

Since zuga-cane is the most freqUently ip or r .E 'ild crop
to suffer jackal damage, an investigation of jackal damage to
this crop was made in the Sripur area of Joydebpur UF. :,illa in 
1984 and 1985. Jackals were found to have damaged 7.1 of all 
canes by the time of 'harvest in the fields e%.amined, When

K jackal s damage sugarcane, they crush the stall::s betL,;zn the
internodes; the cane stall- invariably dies afterwards. ThuS 
jac'Kal damag is mIuch more severe ratthan damage. JacI.:ja
damage occurs throughout the fields since they are much ic e 
mbile than are rats. Damage to cane fields stops when th e
boiling of sugal-cane juice to make molasses starts. Jaclk.-als then 
begin visits to the boiling pans after dark to lick the spii)led
juices and ma! ass:,s' This is where they were successrully
trapped il nnUrobers ir, 1995. 

Jackals have easily been killed, with anticoagulant
rodentcides such as are now available in Bangladesh. Three days
feeding gives 90 to 11V123% mortality based upon s udies on penned
jack::als at AnotherJoydebpur. toxicant,' carbofuran, at low con­
centrations., killed jackals within one hour after ingesting the
bai-ts. The main problem facing us now in jackal control is ,to
design a bait delivery system that will not kill {oxes, civets 
and jungle cats.
 

2.4.7 Wheat field bird control 

Wheat has become an important crop in Bangladesh during the 
past decade. BDG officials and farmers have reported a 
corresponding .increase in bird damage to,this crop. Bird pests
of Yprao ' g wheat are mainly t e common myna, Pcridotheres 
tri'Etis, and the pied myna, Sturnus Other minor pestscontra. 

are' the rock pigeon, the collared dove and the house crows. 
Field t&rials to reduce bird damage in sprouting wheat were first 
done in 1979 at Ishurdi. These early trials suggested good
potential for methiocarb at 0.5% as a seed dressing for wheat. 
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aIg r €CL1 tWral es L-. c h ' ta io -; in iS. 9s . 1, -/ T..h u, 
ials I copared -the effectiveness of meLn 

copper oxchl0r4de, P fUngi cJd e in repeixing bird: ±ri m ,h 

.o:centration o-f e1. .a (since at t C i,-t nH. n dsl -imQI-t&11i 
A village pigeons)i triniethacarb was best at. E.5% and :opp 

sur.'ida it S o{ .z6 o 8-t,.u.. , M,2haL the e,a i n: U. E?- " -.6. L 0.1... D-z t - _C L 1E .. ­

p1c-,sL aiid acpPEr clr Lct-d~e~sg'' 1,1 t D 71" Luc 
.- rrS.c ' At harvest,. the copper oxychloride plcts onist t' 

1:... o ve,11, in oneD final triC, a- '='- ,. . ­

gave a slight increase yield the chalk 'about 5.) but ..at over LU 
. as not stati-t4-c!ly signiic-'t. 

I-Lh4occ.r b is too ex.pensive For conideraon a a b i. 
repellnt- n Bangladesh and is used only as a standard for 
field
 
and labor-atory evaluations. Trimethacarb has been withdrawn bythe manufacturer. Copper oxychloride is an attracti v,,
 
alternative because it is 'inexpensive and available even though
of lcv-.r efficacy than the two carbamate compounds. 

2.4.E Mai c.field bird control 

Twc species of birds, 
 rose-ringed parak,:eets and jungl,­
crows, a:'e the main pests of maize in Bangladesh. Most of t!1e 
damage occurs -fromthe "milk' stage through the dough stages.
Jungle -crows also damage maize during the sprouting stage. Ear?y 
attempts to control paralk:eet damage' to maize used the dist-ess­
producing chemical, 4-aminopyridine. FirsL five maize cobs wer. 
exposed on each side of the field borders by pulling back the: 
leaf sheaths. The next day these were removed. The chemical w 
dissolved in ethanol at 2% and 4% concentrations and hand-sprayed 
onto fresh maize cobs from which the leaf sheaths had been pulled
back, again exposing five cobs on each side of the field borders. 
These trials were carried out at DinaJpur. Spraying at mil: 
stage just once before harvest gave a 66 to 93% reduction in
damage to 'maize ea-s at harvest as compared to nearby untreated 
plots. The amount' of.hemical used per. plot was inexpensive even 
though the material itl sef-is expesive., The material is so 

-to:.,icto all forms of wildlife and man, however, that it may' 

prove too hazardous to consider for general farmer use in 
,Bangladesh. 

Another promising method of reducing parakeet and crow 
damage to maize has been'the use of reflective plastic ribbon. 
This material, which is a polyethylene ribbon silvered on one 
side argd red-colored on the other. has been shown in Bangladesh 
and other developing countries to repel birds from fields when 
stretched tautly over 
the tops of the crop. In this position it 
catches the sunlight and gives back brilliant flaasheE_ i It also 
Picks up the ind and mak(. a puls'ngi humming sound. In fit'" 
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LI- -11S a L joi~u po uessore, 'it has been rfuna O t~tn
p,:'rai cor-t and .jungle crow leeding in treated fields !-or on- long VS
two weeks reducing bird visits per hour or 
'r day bV as much a '"to?5%.. The'methco is nernci i- r.. . 
tc :-n:tal anwor, >tha~n cmpetitiv with the uac of hunan7 - pr-, . peciar at e" abricu(ltuLrai. r-csearcn to­?i Fzj io s. To noi]lyn 
disadvantage is tha.t the ribborns are rac to p .ive. 

-sm may b_.tcrn do,,n uvr-night and .tol.en. 

E z. : r al a t r .i.. ban : • . antio v n b t -=M 

vhTt-" hy po.rakeEtZ to unflower fie l .ds. ,- test :.tOn, .

4=7-n-..... in 1901 d ,.n tr-.td that parakee , ccuQ c b ' i , r 

Wow inig in a '5unflo';er plot for up to .2 weeks .U L",... 
Cf .. tiC . i n :tnstalled just at the tops of the t..lient 
sunflower stalks. Bitrd visits were decreased by more "han "'" during the first 10 dys after the ribbons ,ere .it&lco. 

" Again, the advantages and disadvantages are as outlined above. 

2.5 DAMAGE ASSESSMENT METHODS 

2.5.1 Wheat 

Damage assessment methods in wheat, a broadcast crop, .bad to
 
be developed in order to measure crop loss and to judge th. 
effectiveness of .ontrol methods. For large surveys, fields arL, 
selected for Survey in some random' manner, either random
 
selecti6n of villages, or a pre-selected interval along roads.
 
When a field is selected, several transects are located along the
 
shorter- side of 
the field and, at a given interval, say 5 steps, 
a wooden quadrat, 50 by 100 cm and open on one end, is inserted 
into the wheat crop at the end of the step. The-observer then 
counts all heat stems in the 0.5 sq. meter area, both cut and 
uncut by rats. This continues until at least 10 quadrats are 
counted per fied. The percent rat damage is expressed as the 
number cut divided by the total stems times 100. This method has
 
been used to assess rat damage to wheat for at , least 6 wheat
 
growing seasons. The results are given in Table 4. 

Table 4. Rat damage to wheat in Bangladesh.-' ­
. ... . "I 

Year No. Fields Percent Damage Estimated National 
Examined (A Yield Loss (mt) 

1979 303 12. 77, (LJ 
1980 /' 355 7, -----­
1981 189 7.1 

1982 237 8.4 "88,00 
1 Te: 851 2221, 000­
1984 266.5 33, 00o 
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infliCt" 
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are hard 

to -MsLi-ez of the damage to deepwater rice during the 
growth stages indicate it varies from 5% to as much as 70. in
indivi . I -Fields. The compensatory response of deepwate;2- ric 
has b-.n meaS~red under,conditions of simulated rat damage and it 
has been found that even 5% damage at booting and flowering 
stages .w'-i 7l result in a 26% loss in yield at harvest and higher
levels give even greater yield losses. 

A detz it- analysis was made of rat damage in one fiel'd oF
deepwater ri::e in October 1982. The 25 by Pi. m field -was 
Surveyed th-'e weeks after flood waters had receded and just
before har-vest. It was subdivided into 1 sq. meter grids by 
me-ns of twine and stakes. Usual methods of damage assessment 
using wooden fram7e quadrats were done by four observers. Then 
the actual number of damaged stems in the entire field was 
counted .meter by meter by 1(D observers. It was found that the 
qUadrat sampling in deepwater rice se.-iously underestimated the 
actual damage (5.07 damage by quadrat; 7.2% actual). 

Followin~g 
and excavated,-

this all 
and all 

burrow systems and 
stored panicles were 

runways were mapped 
removed, counted and 

weighed when dry. When the panicles were counted, they totalled 
4,643. The most serious drawback of the quadrat sampling was its 
inability to account -For­_ibout half of these "fresh-cut stems. 

-­ -. *. 

Sin e quadrats were not reliable another method, was 
devised. This relied upon transect sampling based upon rat 
burrow systems in rice fields. A 30 fr-wide transect was covered 
by two observers while advancing 3001 to 500" -meters across 
deepwater rice fields. All burrow systems were counted in the 
transects, giving a density of.burrow systems per hectare. This 
data was then tied to the mean amount of stored rice dug from 
burrow -.ystems in rice fields, which was 1.7 kg. Based upon this 
average the rat damage at ripening stage to deepwater rice wa.M 
e .......atLd estiat o2of total yield in data from -7 deepwater ricc,-
gowinn. upa i1as. This FigUre does not aC:CcOunt .f or t1e 
CUMuIat i-ve d =i age t at occurs during the -flood period. 

: -cu . 
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. m a g .assessments; in sugarcane mein, rely Lpn , .' 
.. thcds 1 T carried out at h rv.t. whic-h deper" -Pon 
counts P obsrv~jons mad orn manefl~ stals v.e cutting, irumi Kwicr 
f.eld n-.) thw, radJ un L'ransEcts or quadrats laid OUL. 
fi 1dw d"-ing th, growing SeasOn, o.llo,*ing repotitive mea'_-es a:­
the Eams sampling arEas' The {ir& .. ~hcd "an used in c~p.
with a mdificatin of th- s econd method in assessing jackal an:' 
ral damage, to sugarcane in the Sripur: areawof. Bangladesh. Aho. 
fis mtJ ha of COYSIgApg~p 0AD &V _ ECufro, I byVM

p-,a, t n- a....ran o r. ..... -0 , 
w.ith.. .nt: from a 1.5 m radius c.rcul plot in intact can:­
=t:2 " K;r-.-. n. jackal dam.g tut th ciircular pic 0d W'-.. 
give coop--abe dahage levels when assessing rat damage. ja.k,: 
damgze r-an 25% of all stal.'s crushed, while rat dama.ged .ta! k 
averaged only about 7.5% in the same fields. 

at . ... i c f c, gave :-en !t= ..c=P:.ti.c: ...
 

One main reaso: for
 
this diffe;-ene.. is probibly dLur to jackal damage being di..ri­
buted .throughout the fields while rat damage is clumped in its 
distribution. The smaller circular plots may have missed some W: 
the rat damaged areas, -resulting in lower damage levels. 

2.5.4 Maize
 

Bird damage in maize was most accurately measured with a 
method that refiioves every 1.ilth or 20th cob on each row from 
throughout the field. Damage on each cob is then measured by the 
cm. of kernels removed from each row of kernels on the sampled
cobs. The length of each cob is also recorded. Thus a cob with 
12 kernel rows showing an average of 2 cm of removed kernels and 
measu-ing 2 ? cm in length would have 10% damage. The number of 
cobs wi.,th damage out of the total examined is recorded along with 
the cm rows. This damage data relates almost directly to yield 
loss when measured in this manner. Parakeets frequently damage
only the first quarter or so of the kernels on the cobs while 
jungle crows attack and pick clean virtually all the kernels on
 
each cob that they damage.
 

2.5 E'.TE.-!cION AND TRAINING 

The Vertebrate Pest Section has produced 33 technical
 
reports (Appendix 4.2) summarizing the results of field and
 
laboratory work over 
the last seven years. -These reports, are
 
distributd widely to agricultural scientists and extension
 
workers in Bangladesh and to other interested persons in
 
international agencies. The technical reports servce as a means
 
of quickly disseminating research results; they are later revised
 
and .prepared for publication as scientific papers. So far, some
 
two dozen scientific papers have been published or submitted for
 
publicqion to international scientific journals (Appendix A.3).

In addition, an 
annul review of the work of the Vertebrate Pest 
Socti 'n is contained in the "Annual Report: Vertebrate Damaye
Contrcol Rs., ch in Agriculture"., a joint publication of USAfD 
and the DRC. This annual report is distributed wor-ld-wide. 

....-, "., .. , .,. .._-.1.. .,.. .... , ..
- . . ..., .: .: . .. .
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In add~itrion, dUring 19E-4 Fncl crntininj in li5~te ~- iclq 1h ' ~ a!,:r4 t 0 "'-_7d~te, C s Ma~inarS Dn C?!- tT
p-Ft' pror~ 'ems; jnd contro! in ad-r, i u~i~ r A.,e daiwi 1:r, 7f­
s1dE-:51 anId F1 f- r t i vt= toc sta-Ff at*L DAR! r eq i o1 &. (R~r s br Zn. (S FbI FYS) & -.!tural F: -Irc £t~i C r 

InstitLtO- (COET I) In I1eItS ?f. r-Ia- SW givEner-e toC,1i 

g'- d rQ.~ or4 hr2~~~ in J. ~p'. t*r-hn 
19Z'4, e iL.i t L. k werqFe Pr L-P rEd a.11n dbrLkt. 

* tainn nlon vertebrate pest research and man agemu--L
mto in ,Bangladash is: in, utlino and t-,r has starte-d on­dra-ft manuscript. This manutal, aimed at agricultual ex.tensic.on

workers -;ill be written in both E ngIi s L arid Dengali versionE uorboth wi 11 be combinod into0 one manua~l . 

Inforn;z0. discussions have been held tqithL Staff of Bangladesh
Agri cultural Un iversit y, Mymensi ngh, about a vertebrate pest
management addition to their curricutla. 

Ver tebrat aFest Section staff have been giving occcsion,-l,
'
7S 4 ~ . '.g . E .? .iq -% ;,":,. .. .• .< ' . •" ,: 4:, ,? :.: 4:: -? ' >:' .d :" J ;:; .= :9 ,- : l ectures at the 

' 

Institute of Postgraduate Studies in : i '" ;.! , -Agri CUCLtum-E! 
at Saina, Gazipur.
 

*Through the National Rat control CampaIgn. in Wheat, the VE
devel oped close ties with the Directorate of Agri CUltUral
Ex-tension and the Bangladesh-German Plant Protection Programme.
Now, howqever, the GTZ have closed their participation in this
 
programme, un-fortunately. 

2.6 COOPERIATION WITH- OTHER AGENCIES 

The Vertebrate Pest* Section has maintained cooperative tie=­
with a number of national and international agencies in 
qangi.-deash and with severalunI~rtary agencies. The project
started Wi th a close, cpop ez-,ati-ve ,.re-kationship with .thlc­
Bangladesh-German Plant Protection Frogramme in the' Directorate(
of Agri CLItUral Extension Ser-vices, culmina ti ng in the two
national rat control campaigns. Through a letter of agreement
b'etween the Directors-General of BA~RI and BRRI, the Vertebrate 
Pest Section work;s with LBRRI on :cooperative studies and field
trials in rice crops. -The VPS cooperated in postharvest stored
food loss studies with the FAO/BRRI Project on Assessment of
Lossesp.-f Stored Paddy at Farm and Villag(- Level. Other agenciec,
worked with include the British Overseas Development Ogency (ODA)at BRRI, the Bangladesh Ministry of Food, the Bangladesh Sukg -.
RZesearch Institute, CARE, and the Oustralian-Dangl adeshj 1-t g r 

Idustry Froj-'Ct at lUlaIdUl i 

http:ex.tensic.on
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-.3;-; CONCLUSIOIS -1 l, n .. .. 
• "..! Rod ent c Ucnt ;-ol , . 

n The vi:!u, oF -LhE ready-made rodlenticidal bait has ben shownin c.ontrol d'onstrati onm, fields trials and national rat contr&campaigns. Whether in wheat., deepwater rice or in foodthe Bangladeshi farmer needs and 
store,

will utilize to his advantagegood quality., ready-to-utse baiI_ The 
a 

carried,jout using 
previous campaigns werezinc phosphide baits,, This isWith a fairly rapid onset of 

an acute poison
poisoning symptoms.
leads This frequently
to poison and/d-
 bait shyness. Survivors of 
a poisoning
treatment will no longer

This limits 
take the baits on a second offering.the usefulness of zinc phosphide.overcome This difficultywhen using anticoagulant isbaits,because such aS coumatetralyl,the Poisoning symptoms do not oCcur until 3 toafter 'the inital baits are 

5 days
eaten. If these baits'werewidely distributed made andin Bangladesh, the farmers wouldsuperior bait that have acould be used repeatedly againstl rat and mousepopulations until the,,, were eliminated.
 

.The potential savings 
in wheat., deepwateraman rice and rice, ),transplan.tedof grain in storage in farmers housesachieved by that could bethe widespread availability andsivE use Of an inexpen­
4 good quality ready-to-use bait makes this an item ofpriority to highpursue. Pesticide formulators are availableestablished withpesticide dealer 
 outlets* in 
 practically everyLtapilla. The market is there to be tapped. 

* Rat damage to wheat, deepwater rice, transplantedand bo:-o aman rice)rice should continuenece.d to be monitored.. is .a -thorough F articularlyevaluation of damage to deepwater rice andits effect upon yield in several rice-growing areas and throughseveral seasons.
 

The reduction 
 of losses ofoffers great potential 
stored 'foods due to rodent-.for a large economic return.holderes utilized If. house­_,odenticide bait packlets on a continuous(treatments basisevery 2 to 3 months) this could cut rodent Poputions b %resulting a­in a--n equal percent reductionof storted grains. in the o:,sA field donstrat ion of the- practicality andeconomics of this 'pproach should be attmpted. 

.. .,4. . ..- P. ~ a "t .u ' 



2,il-DD m, eo to Sprouting .I ,eat 

Simuiated bird damage trials, where the obserer-pullSwheati sp o..t,S .have .shownthat i eId loss percentwise, ' i th --a-Cu-L 
half that of sprout 6s5. Thr,: 4!",)/ !oss nf.+i.wheit sprouits wi-"ilI 

average . oTs-ere n Si x A.! (I' tri al F- o b i,-r j ;71 -c 
in 19i-. .E s thustL f ii r to a s.- t-tI. 

.ind i duai: Farmn , LCa, . iici" ase-,,'.yie ii at ioi,'i nal Fo--k " = dC 

o~er ar (n : .c in: z,5 a t L,a - .. , ., ~E7...t-0, ,|, .. 

pursuing- cnIme,-ci L1', 1 L 

SFina iy, Dr. Sultana has some data nr rom research in th 
U.S.A. ,that :zarbary may make a rcaso: a iy ef fectivc_ _rc...i
repel lent. Since carbaryl is available in Banglade~h, ithe
evaluation of this material certainly should be done. ,-' -" 

The bird repellent ,chemicals should be tested for repellency
against baya weavers, common mynas, pied mynas and jungle crows. 
Carbaryl needs~'to be tested against the full panel of Bangladesh
pest birds.
 

.3 Jackal bContrl 

Much additional research needs to be done on the jackal.
S The basic biology, breedingdensities of jackals season, food habits, movements, and.is almost a complete -Fronown in this part of 

Usia. Each of these areas deserves a separate study. We know we
have toxicants that will probably kill jackals in"the field; what 
we need to develop is a baiting delivery system that is specific
to the bjackal and will rot endanger foxes, civets and jungle • 
cats. Further monitoring of jackal damage to sugarcane should becarried out, especially to measure the cumulative damage during
the .growing season, our -reports of this damage are virtually the 
only accounts in the literature. Jacals are reported to damage
gr.oundnut and observations shouldabe carried out of this kind of 
behavi or. "e 

S..pr4 Training and Extension 

e The VFS should continue to provide training seminars to theAgricultural Extension Training Institutes and work up a teachingt 


plan and color slide set with narrativcetfor use at each of the 
rEIs. The vertebrate pest research nd management trainingmanual should be completed and in print within the next 18 

monthse m VP' staff should continue to provide trining to other 
scientists withlin the BARIsystem as to vertebrate pest problemsi 

in - specific crops and appropriate control methods. 
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