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FIELD PROGRAMS

During 1987, the broad goals of field stations in Bangladesh and Pakistan
continued to be increasing food production and reducing the risk of severe
agricultural Tosses caused by vertebrate pests. Special objectives are:

Establish the technical capabilities and support within governments and
the agricultural sector to conduct programs in veriebrate pest research
and management.

Develop new and adapt existing practical, low-cosl metheds and tech-
nology to evaluate and reduce preharvest and postharvest crop losses
to vertebrate pests of significant regional importance under local
conditions.

Provide onsite training in research and management methods to reduce
losses by vertebrate pests.

Provide training at DWRC and appropriate universities to perfect
capabilities of counterparts to conduct programs in vertebrate pest
management,
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BANGLADESH

The Vertebrate Pest Control Laboratory (VPCL) continues to maintain a
highly successful research program, and staff are training extension
personnel throughout the country. The VPCL will develop practica’ conirol
techniques and strategies and will implement these strategias through an
extension progran,

Research dork Plan

Ouring 1987, USATD extended support of the Vertebrate Pest Component of the
Agricultural Research Project (ARP) until October 1990. The extension will
allow for completion of ongoing research and implementation of results of
the previously developed work pian. The principal objective of this
research s to increase food production i Bangladesh through effective
vertebrate pest control at the farm level.

Juring 1987, rvesearch epphasized fieldwork to develop control strategies
to reduce:

1. preharvest rodent damage to rice and wheat;

2. postharvest meuse and vat damage to grain stored in farmers' houses;
and

3. Jjackal damaqe to sugarcane, chickens, fruits, and vegetables.

Research was conducted at two study sites (Fig. 1) that represent the two
principal agro-ecological zones where rice is grown: Ishurdi, wet nlain

\

(transplanted ricej, and Mirzapur, floodplain (deepwater rice).

Preharvest Rodent Damage

The need to develop an annual strategy for rodent control rests on the
following assumptions:

I. rodents are a chronic problem in Bangiadesh;

2. long-term popuiation reduction is not practical, and, therefore, annual
control 15 necessary;

3. a reqular seasonal! cy~le occurs in the fluctuations of rodent numbers
caused by naturally occurving factors, such as cover and predation,
which change the balance between natality and mortality; therefore,

4. there are predictable times of the year and places vhere control can be
most effective for reducing damaqge,

Countrywide production estimates for each of the three rice crops and for

wheat show that cereals are qrown throughout the vear. The major cereal

crop is aman rice that is grown with the main rains (June to September)

and harvested in Hovember and December (Fig. 2).
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The annual trend in rat burrow numbers in the fields is shown in Fig-
ure 3. Trends from both study sites are similar. The seasonal peak in rat
nunbers is in Novemb2r and NDecember, coincident with the aman rice harvest.
During the two aman »ice crops sampled, rat burrow numbers peaked at about
18/ha.  The Tower number at HMirzapur in 1987 was probably Jdue to che unusu-
ally high flood wnich preceded this aman crop.  Birrows are assumed to he
predominantly those of the desser bandicoot rat (Bandicota bengalensis)
and usually contain g single aault rat. o

The numbers of vat burrows qenerally decline bolween Janucry and July,
being only about 3/ha at the onset of the vains i July.  Humbors remain

very low through the floods (July-September) and begin o ecocover  in
October, when breeding presumatly is higi. BDuring the poricd of decline,
secondavy and tertiary peaks occur coincident with the wheat and boru rice
harvest, respectively. No tertiary peak occurred oL Ishurii whore the
boro crop was relatively insignificant. Sharp deciines in the numhers of
burrows following each peak may be the result of rats remaining in their
burrows and feeding on stored grain. Cover is minimal following harvest
and  plowing, suggesting that predation may be an important factor in
requlating the numbers of B. bengalensis in Bangladesh where farmlands are
intensively cultivated and cover is sparse.
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Fig. 3. Seasonal pattern in the overall numbers of active rat burrow
systems per hectare sampled at ishurdi and Mirzapur, Bangladesh.
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Te  determire what this seasonal pattern in the fluctuation of B.
bengalensis means in terms of a control strateqy, it is necessary to know
in which of the four cerea® crops (Fig. 2) there is the greatest concentra-
tion of rat burrows, and in relation to this cron, when and where the hest
opportunities for contiyol exist to keep numbers Tow. The seasonal concen-
tration of rat burrows in rice is highest at about 25 vat<sha in aman rice
compared with only about 9 rats/ha in hore rice and negligible rumbers in

aus rice (Fig. 4}, Since most rice production occurs in the aman season,

the greatest potential for damage is during the aman harvest, The Toss
associated wilth wsch burrow system is about 1.7 kg in rice and 1.5 Lg in

wheat (Fig. =), ropresenting roughly 40-50 kq/ha of rice in tne sludy
g J ; q9

]
sites. Thesc trends suggest that control efforts be focused in rice in
October as the floods recede and the numbers of rat burrows begin their
sharp increase.

Deepwater rice in hooting stage in Bangladesh.
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Fig. 4. Seasonal pattern in the numbers of active rat burrow systems per

hectare of rice sampled at Ishurdi and Mirzapur, Bangladesh.
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Fig. 5. Frequency distribution of damage Tlevels around individual rct

burrow systems 1in wheat estimated at Ishurdi and Mirzapur,
Bangladesh.



The aumbers of rat burrows per hectare of wheat are illustrated in Fig-
ure 6. As with rice, the numbers peak at the time of harvest. At Ishurdi,
the numbers of rat burrows were less than half the numbers at Mirzapur,
this ditfrorence hotyeen study sices may heve been due to unseasonally dry
conditions at Ishurdi.  [osses at [Mirzapur were approximately 97 kg/ha of
wheat (&7 rcatzna x 0.7 kg'rat) compared with 28 ka/ha of wheat (25 rats/ha
1.1 kg irat) at [ehurdi. There was substantially less area of cultivated
wheat at either study site than of aman rice, as suggested hy Figure 2, so
that the estimited aamage was greatest for aman rice, followed hy wheat
and horc rice (g, 7).

Bandiccot burrow system with stored wneat in Bangladesh.






Rat burrows are first concentrated in pulse/mustard before wheat matures
and offers either sufficient cover or a source of grain (Fig. 8). There-
fore, one strategy for reducing rat damage in wheat could be to control the
rats in these adjacent fields of pulses and mustard befcore they are har-
vested and the rats move out to invadc the wheat. Both crops are cultiva-
ted in small fields, averaging 0.05 ha in the study areas, and intermixed
with fields of other crop types, including ecarly stages of boro rice.
Attempting to control rats enly in wheat fields using poison baits may be
ineffective as most rats invade the wheat when ripening grain is available;
wheat 1is probably preferred to bajts as a food. Effective rat control in
pulses and mustard is also likely to reduce rat numbers in the succeeding

boro rice crop.
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Fig. 8. Monthly change in the numters of active rat burrow systems in
wheat and pulse/mustard at Ishurdi and Mirzapur, Bangladesh.
This illustrates that rats concentrate in each crop and move from

pulse/mustard to wheat following harvest.
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beer reported by

many farmers to be pests to livestock, melons, sugarcane,
in Bangladesh.







Several observations suggest that vegetational cover (from predators) is a
determinant of the type and seasenal abundance of rats found in fields.
For example:

1.

the predominant species of rats (Bandicota spp. and MNesokia indica)
found in rice and wheat fields Tive 1in underground burrows and are
nocturnal. This 1s probably because permanent (long-standing) cover

1s scarce arvound cropping areas, as these areas are intensively
cultivated throughout the year;

the seascnal pattern in fluctuation of the numbers of rat burrows
reflects the seasonal pattern of day length with the greatest number of
rats occurring when nights are the longest in winter and the fewest
when nights are shortest in summer; and

following narvest of the amsn and boro rice crops and wheat (and,
therefore, the removal of cover), the numbers of rat burrow systems
drop sharply, sugqgesting that rats can remain underground until cached
food 1s exhausted,

g o s . TR G L TRy o . rf":lﬁptp oo [T - '—D" "’{ ”
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Mesokis indica burrows along field borders in Bangladesh.
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Censusing Jackals. Jackals have not yet been systematically censused in
different habitat types in Bangladesh such as a sugarcane-growing area.
E< wimaresy of  jackal densities are neeaed to predict their potential for
eitner aamage or rat control.  Evidence suggests that densities can be
high, The range used for daybtime cover can be an area of only about
1 kmé (Fig. 20y ackais 1, 2.0 5, and £), and this area is coven smaller
when cover 15 stablz, that i+, before sugarcane narvest, In addition,
Jackals can be concentrated whore suitable cover occurs, foeo example, at
the cod of  the sugarcane harvvest,  For oinstance, 13 dackals were seen
between dusk and  dark one evening inoan area of  Jesy than 1 km? in
partially harvested sugarcane. In o cimilar area nearby, at least 10

jackals responaed 1o o taped jackal call,

Jackals usually were seen or heard as singles or in pairs. 0f 63 sight-
ngs or vocai responses recorded near Ishurdi between MNovember 1986 and
October 1987, 29 were of sinale jackals, 30 of pairs, and 4 of triplets.
Radio tracking suggested that paired animais could be of the same sex. For
example, Males 1 and 2 and Males 7 and 3 (Fiq., 20} were occasionally found
togetner. This may be an 2daptation to cantaring [ossorial rats that have
exteasive burrow systems with more fhan a single cnening. A censusing
technigque 1s now being developed to take advaniage of the jackals' use of
sugarcane for daytime cover and their response to taped calls.  Prelimi-
nary tests of the technigue elicit2d responses from instrumented animals
in sugarcane from seven of nine times, Furtner tasting i< being done with
improved amplification of the taped calis,

Personnel and Training

Mr. Rajat Pandit finished his studies on an M.S. degree at the University
of the Philippines at Los Banos and returned to the VPRL. ir. Emdadul
Hague continuec his  postgraduate studies at [Dhaka University. His
research topic is "The biology, agricuitural impcrtance, and control of
the short-tailed mole rat, Nesokia indica, in Bangladesh."
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Wheat and Rice Consumption by Bandicoot and Roof Rats

Mean daily consumption of wheat and rice by the Tlesser bandicoot rat and
roof rat was determined. Daily wheat consumption by B. bengalensis and R.
rattus averaged 14.7 g and 17.9 g, respectively; daily rice consumption
averaged 14.4 g and 12,7 g, respectively (Table 1.

Table 1. Wheat and rice consumption {(g) by Bandicota bengalensis and
Rattus rattus.,

Whaot Rice
Days Bandicoot ral  Roof rat Bandicoot rat  Roof rat
1 3.7 17.5 17.2 12.1
2 14.3 11.7 15.7 14.9
3 13.6 15.3 17.1 13.5
4 15.6 20.7 14.7 14,2
5 15.6 20.7 14.7 14.2
b 15.6 20.7 14.7 14,2
7 16.3 17.6 14.4 12.5
8 15.6 19.0 8.6 10.1
9 17.3 18.6 12.9 10.1
10 14.4 16.9 14.4 11.5
Avg. 14.7 17.9 14.4 12.7

Rodent Control at PARC Building and in the Parliament Chambers

The VPCP was informed of rodent infestations in the new building of the
Pakistan Agricultura’ Research Council. Live traps wers set in nine areas,
and six roof rats were captured during 4 22-day neriod. At the reguest of
Hr. tuhammad Rafia Abbasi, Deputy UDirecror, Yaintenance Division (Civil),
Parliament Building, the Parliament Suiidings also wore inspected vor rat
problemns. Evidence of reof rat infestations were seen in the canteen and
restaucant kitcnens and in the pantry area of the Prime tinister's Chan-
pers. Problems with nouse mice gnawing or electrical cables were found in
the Computer and Communication Caenter of the National Assembly. A control
praogram was not conducted because of difficulties in ohtaining security
passes.

Comparative Toxicities of Three Anticoaqulants to Ratias rattus

The comparative toxicities of brodifacoum, bromadiolone, and coumatetralyl
(Racumin®) to R. rattus from Rawalpindi vere studied in the laboratory
on individually caged groups of rats (3 males, 3 females). Rats were
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of fered the anticoaquiants at concentrations ranging from 0.625 to 80 parts
per milljon (ppm) for 4 nights only in no-choice tests using broken vice
bait as the base. Mortality was noted for up to 70 dave from the start of
the test (Table 2). A value for the d-cay 105y [(lethal <oncentration
that xills 50% of the test animals after 1 days of feading) was ostimatad

fraom the mertality data sing prebit analveis.  The d-day iy can he
astimated in the same way from the mean amounis of sotive dnqre it fa i)
consumat by each test group [Tablo 300 The deday Lhopos were G000 mg kg,

D050 mgihg, and 1,30 mg/kqg, respectively,  The l-dqaw Dhen values  indicate
trat Noorattas are veasonablv soscentihle bt the  three anticoaquiants
rested anl DAt the usual recommenden t12ig contentvration of oach active
ingrediznt 15 more than enough to give compiete aoviaiity in <4 days of
Feeding,

Table 2. Hortality of Rattus rattus when fed anticoagulants in no-choice
tests Far 4 days.

Anticoagulant Dose of a.i. consumed (mg/kg)
concentration Hortaiity Min., to ax. Mean day
{ppm o, dead/tested Mean kill survived of death

Brodifacoynm

0.62% 2/6 0,17 0.13 0.15 25
1.25 1/6 0.724 0.28 0.34 15
7.5 2/6 0.57 0.56 0.68 23
5.0 h/6 1.4 1.06 - 7
10.0 8/8 3.2 ?.64 - 7
20.0 6/h 6.0 3.50 - 6
40.0 6/6 9.6 4,70 - 7
Bromadiolone
0.625 1/6 0.13 0.14 0.17 28
1.25 2/h 0.27 0.20 0.39 22
2.5 2/6 0.61 0.42 0.93 16
5.0 5/6 1.4 1.05 1.12 7
10.0 5/6 3.3 2.71 - 9
20.0 6/6 5.4 4,43 - 8
40.90 6/6 11.7 10.60 - 10
Coumatetralyl
5.0 1/6 1.2 0.89 1.86 4
10.0 2/6 3.0 3.00 3.36 24
20.9 5/12 4.5 2.48 7.34 8
40.0 4/4 3.3 4,62 11.84 10
30.0 5/6 12.2 3.00 - 10

31



Table 3. Four-day iCgp's (ppm) and 4-day LDsp's (mg/kg) of three
anticoagulant rodanticides to Rattus rattus.

Rodenticide LCso (ppm)  95% C.L. ' D (mg/kg) 95% C.L.
Brodifacoun 1.3 0.9- 3.1 0.41 G.19-0.75
Bromadiolone 2.1 1.1- 3.7 N.51 0.24-0.94
Coumatetraiyl 19.6 9.8-38.3 4, 2.30-7.80

Wild Boar Contro} at Fateh Jhang

Studies to determine wild boar (Sus scrofa) damage to crops and to devise
control methods were initiated .n the area of Jinder, Fateh Jhang, under
Farming Systems Research (MART Project). During a 2-day trial in & forest
plantation near Jinder, warfarin was tested as a poison. Seven bait sta-
tions were established n an area of approximately 2 km. Al] possible
sites of wild boar movements were surveyed with the help of a local farmer.
Wheat flour, 0.05% warfarin, and 2% melasses (an attractant) were then
mixed into about 100-g dough halls., Each bait ball was coated with 100%
povidered cream and placed in appropriate locations. lneaten balls were
retrieved the next morning before sunrise. Signs of wild boar and car-
casses were rocorded daily arter baiting.

During a second bait evaluation near Jinder, 14 sites were selected in a
2.5-km area. In these trials, 0.025% warfarin was used for the first 3
days until the supply was exhausted, and 0.025% coumatetralyl was used
throughout the remainder of the campaign. After the 4th aay of baiting,
cach site was checked by three to six persons for 10 days Lo locate dead
boar. Animals began to die the Sth day of the second baiting session, and
by the end of the study, 29 dead animals (17 wiid boar, 6 porcupines,
6 Jjackals) had been located. HNo dead hbirds (raptors or scavengers) were
found. During the 15-day bhaiting period, peak bait consumption occurred
on the 7th day and was reduced te 339 of this amount 5, She last day of
baiting (Fig. 21).

During the study, 7,774 out of 9,395 bait balls wore eaten. Thoe approxi-
mate cost of the trial for labor, bait materials, and poisons was Rs 3,600
or the equivalent of about 1S %205, The results indicate that wild boar
readily take articoaqulant baits over a perijod of several weeks and are
susceptible to its effects. However, a bait delivery system needs to be
developed tc avoid killing nontarget jackals and porcupines.
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Table 4. Rat population studies in grain market, Rawalpindi, Pakistan, durirg January 1987.

Pretrapping

oL rats trapped

Posttrapping

Shop % positive Estimatad population

No. tiles 6 Total CIR Lin. reg.
1 82 o0 10 7 8 7 51
2 95 9 3 3 5 4 34 v = 65.7-
3 95 b 6 6 ] 3 31 (0.185)x
4 95 8 5 5 0 1 28 T
5 45 8 5 1 I 16 Np = AT o= 0.975
6 80 9 5 3 G 1 18 -1
7 100 7 9 3 9 0 19
3 59 2 7 8 7 12 10 6

Mean/total 81 9 56 41 3 26 27 243 297 355

3 Shops were closed.
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Table 5. Rat population studies in grain market, Rawalpindi, Pakistan, during April 1987.

Pretrapping No. rats trapped Posttranping
Shop % positive Days _ % positive Estimated population
No. tiles 23 4+ 5 6 7 8 9 10 Total tiles CIR Lin. req.
1 100.0 /8 5 4 5 7 6 4 6 8 60 i00.0
2 100.0 5 1 6 0 5 & 3 2 0 0 30 100.0 v = 54.3-
3 95.0 4 1011 7 7 10 3 9 3 7 79 35.0 (0.0804)x
4 90.0 9 19 7 6 8 v 5 7 7 75 55.0 o
5 100.0 S 7 S5 7 & 5 5 7 3 3 63 100.0 N1 = " XN r=0.975
o 20.0 g 2 4 5 6 2 6 1 2 ; 41 0.0 Ty - 72
7 95.0 1010 4 5 38 7 6 11 7 5 73 70.0
8 80.0 0100 9 9 7 6 8 4 0 0 63 100.0
Mean/total 86.6 63 59 53 45 51 51 48 46 28 27 48] 57.8 2,217 785
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Table 6. Rat population studies in wnolesale grain market and ¥Yarkhana Sazar, Faisaiahad, Pakistan.a

Pretrapping Ho. rats trapped Posttrapping
Shop % positive Days % positive Estimated population
No. tiles T 2 3 3 5 & 7 Total tiles CIR Lin. regq.

Wholesale grain market

1 90 31 1. 0 0 0 0 5 0
2 100 7 2 1 2 2 0 0 14 10 y = 17.61-
3 35 2 0 1 0 ¢ 1 0 4 10 (0.46)x
4 80 31 0 0 0 0 0 4 0
5 89 4 0 0 0 0 0 0 & 0 n xT. r = 0.93]
6 63 0O 0 0 0 1 0 O 1 0 Ny = 1
7 50 1. 0 2 1 2 0 0 &6 16 T -T2
8 100 0 0 0 1 0 0 0 1 0
Mean/total 76 20 4 5 4 5 1 0 39 5 42 38
Karkhana Bazar
] 0 0 0 0 0 O 0 0
2 160 5 9 4 6 3 27 55 y = 20.52-
3 85 4 0 0 0 2 6 61 (0.1454)x
4 95 5 2 5 2 2 16 65
5 10 2 1 1 3 o0 7 20 n xT. r = 0.853
6 25 2 2 0 3 3 10 37 Ny = 1
7 80 2 2 2 2 1 9 0 T - T»
8 20 2 0 0 0 o0 2 0
Mean/total 52 22 16 12 16 11 77 30 182 141

d No trapping was done at Karkhana Bazar on days 6 and 7.
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Table 7. Rat population studies in Akbari Mandi, Lahore, Pakistan, during January 1987.

Pretrapping No. rats trapped Posttrapping
Shop % positive Days %» positive Estimated population
No. tiies 1 2 3 o5 6 7 8 Total tiies CIR Lin. reg.
1 100 9 o 7 2 5 8 0 5 32 0
2 100 4 3 7 3 4 1 0 O 33 80 y = 40.04-
3 100 /2 1 6 4 4 6 4 34 30 {0.092)x
4 11 2 2 1 3 1 0 0 2 11 30
5 10 6 2 0 4 1 3 0 2 18 12 n xT r = 0.765
6 90 12 2 0 4 3 3 0 3 27 15 Ny = 1
7 100 - 5 7 58 3 7 5 3 38 70 W -T2
8 88 - 6 & 3 5 7 1 3 31 84
Mean/total 75 40 34 29 38 26 33 12 22 234 40 501 435







Tahle 8.

Body lengih and weight of Rattus rattus when 50% of males have

visible tubules in the cauda ecpididvmis and 50% of females have
visible corpora iutea in the cvaries,

ales Females
Length  leight Length  teight
(1) (q) (1m ) (7)
Visible tubules in
cauda epididymis 152 95 - -
Visible corpora Tutea - - 139 -

Tabhle 9,

Visindle pregnancv in adult {140 =m bhody lenqth) female Rattus

rattus from a wholcsale grain market at Rawalpindi, Pakistan,

No. adult No. visihly %
Month females examined pregnant pregnant
Apr 139 5?7 37.4
Hlay H7 27 47.4
Jun 74 25 35.1
Jul 33 46 55.4
Aug 66 20 30.3
Sep 95 37 33.9
Oct 63 19 30.2
Hov 58 26 44.8
Dec 83 39 47.0
Total 718 292
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Table 10. Litter size in Rattus rattus (n = 292)
trapped in RawaTpindi, Pakistan.a

No. embryos Frequency

22

53
71
30
28
13

—
N 0O WONOIOT B WY —

—

a Mean = 6.53 + 1.98 (SD).

Cooperative Research Studies

1.

Cooperative research studies were continued under Dr., Mirza A. Beg,
Department of Zoology, University of Agriculture, Faisalabad, on rose-
ringed parakeets, rodents in crop and noncrop areas and in stored
food, primarily as part of degree programs for qraduate students.
Thesis abstracts are summarized.

a. Breeding Habits and fest Pensity of Rose-ringed Parakeet by

Honammad  Sarwar, M.Phil. Degree in Zoology, University of
Agriculture, Faisalabad, 1987,

Cavities in trees are the predominant nesting sites of rose-
ringed parakeets. Paralkeets compete for these sites vith common
mynas, palm saquirrels, spotted owlets, Inaian roller, and several
species of reptiles.  Topulating hirds were seen from mid-January
until mid-April. Only feneles incubated the eqgs; males foraged
for food and fed the females. Young were seen being fed between
rate April and dalv 00, W20 active nests, only 35% fledqed
!

tf
younq. Reasens tor the faiiure of the 13 nests were not known.

{

it
The predominant frec species  in the study area was Dalbergia
sissoo (Tan's 1100 hut it only supported 12 parakeet nests. The
most dmportant tree species, in terms of parakeet use and abun-
dance, werc Acaci: arabica (46 nests) and Albizzia spp. (10
nests}. Albizzia spp. were rare but were heavily utilized by
parakeets.
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Table 11. Relative abundance of tree species in Faisalabad District,
Pakistan, and use by parakects and other animals.

No. occupied

No. No. trea No. occupied by otner

Iree species seen cavities by parakeets animals
Palbergia sissou 2,001 107 12 12
Acacia arabiza 6h1 238 16 8
Azadirachta iniica 141 1 0 9
Manqifera indica 99 23 ] ]
Torus son. 73 15 2 2
Terminilia o junan 53 39 5 4
Tamarix o anhy s 31 33 3 3
Ahi2zia spn. 25 35 ] 2
Tardia nyves 13 6 3 2
Salmatlis malahario, 16 18 5 3
Salvadora oTend les 7 21 0 8
Erviiring Sheroca ___h 4 2 1
3,331 R4 89 46

b. Foraging and reecing Behaviour of Rose-ringed Parakeet hy Abdul
Karim, for ".Phil. Degree 1in Zooloqy, University of Agriculture,
Faisalabad,

Parakeets nave two well-defined parinds during which most of their
feeding and foraging activities are confined: the first 3 h after
sunrise and the last 3 h before sunsev. DNuring the rest of the
dav, most of the parakeets scay in roosts,

The feeding niche of the parakeet is fairly broad. It feeds on as
many as 37 plant species. However, parakeets depend heavily on
agricultural crops, narticularly sunflower, mustard, maize, sweet
peas, wheat, sorghum, and orchard fruits for their food {Tahle 12).



Table 12, Plants fed upon by rose-ringed parakeets in Faisalabad District,

Pakistan.d

Portion Season
Plant eaten Fall Winter  Spring  Summer

Terminalia arjuna Fruit - - F -
Ficus bengalensis Fruit - I F -
Zizyphus spp. Fruit - [ F -
Fsidium quajava Fruit - - I
Hangifera indice Fruit - - F F
Morus spo. Fruit - - [ -
Capsicum <np. Fruit F - - -
Brassica «pp. Pods - I R -
Cicer arietinum Pods - - F -
Cyanopsis psoralioides Pods F - - -
Prosopis julifTora Pods - - F
PhaseoTus auraus Pods R I - -
Raphanus sativus Pods - - F -
Abizzia spp. Pods - I F -
Lathyrus spp. Pods | I - -
Cassia fistuln Seed - - I [
Melia azedarach Seed F F F -
Linum usitatissimum Seed - - F -
Zea mays Seed I - - I
Sorghun viigare Seed I I - -
Helianthus annuus Seed - I I I
Triticum aestivum Seed - - F -
Erythrina subercsa Flower - - 1 -
Tagetes spp. Flower - - F -
Saccharum of ficinarum Pulp - F - -
d R = rare; F = frequent; [ = intensive

c. Rodent Species and

Burrow Densities in Crop Fields by Muhammad

UbaidulTah for '.Sc. Degree in ZooTogy, University of Aqriculture,

Faisalabad.

Studies on rodent s

pecies and burrcow system density in 52 ha of

wheat and 26 ha of rice fields in central Punjab showed an average

number of  burrows

of 25 and 38/ha, respactively. Bandicota

hengalensis was the predominant species in hoth wheat and rice

fields, averaqing

(Tatera indica) and

15 and 30/ha, respectively. The Indian gerbil

the suft-furred field rat (Rattus meltada)

were other Tmportant rodent species.

Lesser bandicootl rat burrows were found under 16% of 746 sheaves of
harvested wheat. Of 20 excavated bandicoot burrow systems, 16 had
cached wheat panicies. An average cof 152 g of wheat grain was
stored as food in and around a handicoot burrow.
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t. Rodent Species and Burrow Densities in Noncrop Areas, by Huhammad
Anwar for M.Sc. Degree in Zoology, University of Agriculture,
Faisalabad.

A study on rodents and burrow densities in 38 ha or embankments
and 32 ha of noncrop areas showed that rodents preferred embank-
ments (x = 43.1 per ha) to noncrop areas (X = 17.3 per ha). The
short-tailed mole rat, Nesokia indica, and the Indian qerbil were

the most abundant rodent species

Farm and Village Stored Food Lossaes

Six villages were sampled for small mammals between July and Decem-
ber 1987. In 2,610 trap nights, 469 animals o1 four species were

captured. R. rattus {(n = 287) was the most common species. 11,
muscuius tn = 54), T, indica (n = 58), and S. murinus (n = 60) were
aTso present. The house rat was predominant in human dwellings and

in village shops. T. indica and M. musculus were most abundant in
farm housas, while 5. murinus was most abundant in flour mills and
farm houses. House mice were found in all tynmes of structures

trapped.

Cooperative rasearch also was conducted under Dr. M. Hafeez Khan, Uni-
versity of Agriculture, Faisalabad, on the Biology and Horphometrics
of Wild Boar.

Seventy-six wild boar were collected during 1987. Horphometric meas-
urements were taken, and reproductive tracts and stomach contents were
collected. Eye Tlenses and lower jaws were vemoved and preserved for
later examination of aging technigue (weight of the eye lens, molar
irruption, and annular tocth growth rings). *ales weighed as much as

135 kg: the idargest female weighed 76 kq.

Vertebrate Pest Zontrol at NARC

n

mid-January, tne Chairman, Pakistan Agricultural Research Council,

directed that the VPCP undertake a campaign to reduce rodents on the NARC
campus to a leval where they are not a problem to field experiments. The
campaign strategy for this operation consisted of:

surveying the entire NARC campus to locate rodent infestations;
dividing the NARC campus into 12 operational zones;

recruiting and training field staff in rodent control methods and bait
preparation methods;

controlling rodents through burrow baiting, fumigation, and trapping;

placing permanent PY(C pipe bait stations in areas of chronic rodent
infestation and along irrigation canals and drainages;
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Birds, boar, and desert hare also were damaging experimental plantings on
the NARC campus. Crested larks (Galerida cristata) were digging out newly
planted sunflower seeds. When sorghum seed treated with 0.5% methiocarb
(by seed weight) was placed in the field by the Oilseed Programme staff,
uamage to sunfiower stopped within 48 h. Wild hoar damage to experimental
fields of the Plant Introduction Programme at NARC was stopped using 1080-
treated (0.03%) bait balls of wheat Fflour mixed with 2% molasses and
coated with 1004 powdered cream.  An information circular on the control
program was issued through the NARC Administration. Four dead hoar were
focated on the NARC campus. Desert hare damage to chickpea plants was
stoppec by using a 90-cm-high chicken mesh fence.

raining

fne Project provided 666 man-days of vertebrate pest management training to
sol participants during 1987 (Table 13). Many participants were farpers
from the private sector.  Fond inpspectors, orovincial agricultural exten-
sion workers, and agricultural scientists were given training in post-
narvest storage sethods. 5 Z46-paqe training manual was written, compiled,
and mimeographed for use in the Vertebrate Pest Management training course
given al GHARC. A 2Z-min viden cassette on overtehrate pests and their
control was prepared by YPOP staff.

The Grain Storage Management Training Course provided practical demonstra-
Lions on rodent contrcl i qodowns; 30 participants of the Food vepartment,
Hawalpindi, attended. The participants were told about rodents and their
habits, technigues for estimating rodent populations, methods of placing
bait stations, and use of haits,

fhe farmers' training courses on Yertebrate Pest Control were organized by
the Technology Transfer Unit, HARC, Islamabad. These courses were held at
Bara Kahu and Tarlai Rural Development Centres (Markazes) on January 27
and 28, 1987, respectively. Information was provided on veriebrate pest
identification, their biology and damage, and on the proper use uf control
metnods in crops, qodowns, and pouitry farms, The use of cake and loose
grain bLaits, fumigation techniques using Detia Gas Ex-BR or Phostoxin
tablets, and myiar 8ird-scaring Reflecting Tapes were demonstrated in the
Fiald,

The VPCP, islamabad, the Vertebrate Pocr Control Laboratory, rarachi, and
the Training Institute, NARC, sponsored a course on Vertebrate Pest [lanage-
ment, between August 16-September 3, 1987, This course was attended by 20
participants from different provinces of Pakistan, including three students
from the FAQ Podent Control Project in Somalia. A Vertebrate Pest Hanage-
ment Training HManual was prepared.

Finallv, two lectures on vertebrate pests, their biology, distribution,
and manaqgement were delivered in the Integrated Pest ilanagement Training
Course at HARC from Hovember 22-December 3, 1987. This training course
was attended by 20 participants of different research institutes of
Pakistan. These Jlectures are published in the training manual of the
course.
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Table 13.

Training courses, 1987,

No. Duration
Title Lecation Type Audience  participants Man-days (days)
Grain Storage Godown of Food Practical Food 30 15 3.5
ianagement Department demonstration inspectors
Farmers' Bara Kahu Lectures and Farmers and 95 85 1.0
Training Rural Centre, practical extension
IsTamabad demonstration  workers
Farmers' Tarlai Lectures and Fariners 51 51 1.0
Training Rural Centre, prectical
Isiamabad demonstration
Vertebrate HARC, Train- Lectures and Extension 0 380 19.0
Pest Management ing Centre practical workers and
demonstration  scientists
Farmers' Community Lectures Farmers 85 85 0.1
Training Centre,
Kunjah, Gujrat
Farmers' NARC, Train- Lectures Farmers 60 30 0.5
Training ing Centre
Integratea NARC, Train- Lectures Scientists 20 10 0.5

Pest IManagement

ing Centre




Staff Training

The VPCP statf received 4 weeks of training in the use of dBase Il1 Plus.
Thi. program will be used to construct several databases, primarily one
for data from R. rattus captured from grain markets. Messrs. [ftikhar
Hussain and Ejaz Ahmad attended the “Shurt Course in Vertebrate Pest
Problems and Solutions in Developing Countries® held on July 20-31, 1987,
at Colorado State University, Ft. Collins, Colorado, WUSA. In addition,
fr. Ahmad spent 7 days studying with scientists and support staff at the
Denver Wildlife Research Center, Denver, Colorado. Mr.  Liagat ATi
received Executive Secretaries Training from the Pakistan Institute of
Management, Karachi, November 2G-December 2, 1087,

Research data are being stored on computers for analysis at the Bangledesh
and Pakistan field stations.
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OUTREACH ACTIVITIES

During 1987, DWRC staff traveled to Asia, the Caribbean, Africa, and Europe
at the request of USAID, USAID Missions, USAID/Washington, the Food and
Agriculture Organization (FAO) of the United Nations, and foreign govern-
ments to assess vertebrate pest problems; to review, evaluate, and coordi-
nate present and future research programs; and to present seminars. TDY
activities from OWRC have become an increasingly important part of the
project, and D will continue to respond to such requests through USAID.
Hany types of snort-term evaluations and cooperative studies with host-
countryv scientists may be carried out expeditiously in this manner. This
travel involved 153 person-days in the following countries and islands:

Antigua Huinea-Bissau Republic of the ffaldives
Bangladesh Italy St. Christopher

Barbados Kenya St. lLucia

Botswana Mati St. Vincent

Buriina Faso Montserrat Senegal

Chad Niger Sri Lanka

Dominica Philinpines Sudan

Grenada

Travel dates, persons involved, countries visited, and the purpose of each
trip are outlined briefly in Table 14. Detailed information is contained
in individual trip reports on file at [PRS, NDUWRC.

An dmportant function of IPRS s to provide assistance to many countries
and international organizations. During 1987, 189 requests from 57
countries were reczived and answered. In addition, 2,007 reprints and
reports were provided to scientists and pest control specialists worldwide
(Table 15).
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Table 14. International travel for technical assistance projects by USAID/USDA/APHIS/ADC/DWRC

personnel during 1987.

Date Nane Location Purpose of trip
t t

Feb 4-ilar 8 R. L. Bruggers Botswana, Kenya Assist FAQ and "0OA personnel in Tethal and
nonletha! crop protection techniques to
contragl e Canduct training course
on queij2a st v and contraol techniques.
Draft je croposal  Tor USAID/DWRC
technic: ance

Mar 2-25 G. K. LaVoie Montserrat Monitor rodent activity to determine the
success of ang rodent control activi-
tiec in u i Ttural sectors.

Mar 20-Apr 24 R. A. Dolbeer Sri Lanka, Republic of Sri Lanba: vertabrate pest control

the Maldives, Italy project. laidives issess crop damage

by bats, rats, crows, and water Foans.
Jdevelop vertebrate pest control  tech-
niques Trzin  M0A  personnal. Italy:
Revie roject witn FAD personnel.

Apr 1-21 L. A. Fiedler Sudan Assess rodent outbreak. lake short-term,
mid-term, and long-term recommendations.,

Apr 11-May 1 D. L. Otis Bangliadesh Provide gquidance and recommend sampling

Apr 11-May 4 R. L. Bruggers Niger
Apr 11-May 17 J. B. Bourassa

technigues and =xperimental design to be

used 1in =evaiuating vertebrate pest con-
trol strateqgiss

Assist 04 and GTZ to determine pest bird
movenents using fluorescent marking and
radioteiemetry techniques. Conduct field
trials with Bird-scaring Reflecting Tape.
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Table 14 (cont'd)

Date Name Location Purpose of trip

May 9-24 G. K. LaVoie Chad Assess rodent outbrsak and make recommen-

Hay 27-29 Senegal dations fcr vertebrate pest control and

May 30-Jun € Mali management.

Jun 6-1¢ Burkina taso

ilay 10-Jun 10 L. A. Fiedler Grenada, St. Vincent, Define major rodent problems, assess on-

St. Lucia, Dominica, going control methods, and plan training
Antigua, Barbados, course.
St. Christopher

Jul 13-Aug 17 J. 0. Keith Sudan Assess rodent outbreak and evaluate zinc
phosphide control program,

Aug 16-Sep 14 L. A, Fiedler Sudan, Italy Foilow tp - Sudan rodent outbreak. Pre-
sent paper at the Eturowean Plant Protec-
tion Organization {EPPO)/FAQ Conference,
Rome.

Sep 7-11 J. E. Brooks Rome, Italy Present paper at the EPPO/FAU Zonference.

Sep 17-0ct 11 R. L. Bruggers Guinea-Bissau Conduct surveys and identify principal

Oct 1-9

A. Fiedler

Philippines

bird pest species in major cropping
areas., Assess  damage and demonstrate
crop protecticn techniques.

Present two papers at the 11th Interna-
tional Congress of Plant Protection,
Manila.
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Table 14 (cont'd)

Date Name Location Purpose of trip
Oct 10-Nov 10 G. C. ilitchell Chad Assess current rodent problem in agri-
culture. Irain agricultural extension
agents in rodent  contro] methodology.
Conduct experimental evaluations of
rodenticides in  maturing field crups.

Nov 5-24

Dac 4-
Jan 6, 19383

L. A. Fiedler

G. K. LaVoie

Barbados, Grenada

Republic of the Maldives

Hake rodent control recommendations.

.

Conduct training course.

Ass2ss succass of vertebrate oest ~ontrol
trials previously recoimended by  DWRC
sciantists and conducted by 1MOA personnel.
Continue assessment of crop 1amage and
implementation of control methods for
bats, rats, crows, and water hens.




Table 15. Requests to DWRC for assistance during 1987.

Type of request o activity Total
Information on internationai Programs 20
Information or Literature on Research

and Crap Protection Methods 80
Information on Graduate Schools in VPH 10
Materiais 'Photographs 10
Requeste for DURT scientist T0Y's

- Project Development 5

- Workenops 1

- Symposiatonferences 4
Reqiests fur

- Funds 11

- Researcn 7

- Training 35

- Hiring b
No. Internationa. Visitors 26
No. Reprints Distributed 2,007
TOTAL 2,222

Originating countries:

Argentina, Australia, Bangladesh, Barbados, Botswana,

Brazil, Canada, Chad, Chile, Colombia, Costia

Rica,

Cuba, Dominican Republic, Ecuardar, Zgypt, E1 Salvador,
Ethiopia, France, Galapagos, Grenada, Guatemala, Haiti,
Honduras, iIndia, Indonesia, Iran, iraqg, italy, Jamaica,
Japan, HKenya, Halaysia, Repablic of  the Haldives,
Hexico, “Mozambique, tHew Jealand, HNigeria, Pakistan,
Panama, Peru, Pnilippines, Poland, Renublic of China,

Seneqal, Somalia,
4 Arab Emirates, United Xingdom,

Al
a
Uganda, United A

sudan,  Taiwan, lanzania, Trinidad,
United

States of America, Uruguay, Venezuela, 7Zaire, Zimbabwe.
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Yillage weavers are the main bird pest
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Grain storage structure in Guinea-Bissau.
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Micronair AU 7000 and multispray groundsprayers were evaluated in
Botswana to control small roosts of red-hilled quelea.
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A training

course on quelea survey and control was given at the Southern Regional Training Center
in Botswana.



9

GTZ groundsprayers
particles,

were used to mass-mark quelea and qolden

movements among island roosts and rice schemes

g sparrows  with
and 0.9-g radio transmitiers were attached to individuais 5

r
1
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i

fluorescent paint
the same species to determine
n Higer.



TECHNTCAL ASSISTANCE AND TRAINING

Richard L. Bruggers traveled (1) to Botswana to assist the Ministry of
Agriculture (i0A) and FAQ personnel in quelea Lird survey, control, and
crop protecticn erforts; {(2) to Niger (with Jean B. Bourassa, Bioelectron-
fcs Project] o assist MOA and German Technical Assistance (GTZ) personnel
inmonitoring the movements of golden sparrows in and around rice schemes;
and (3) to Suinoa-Bissau to o assist Mintsory of Rural Deveiopment and Fish-
eries and USATL in defining and better anderstanding the nird pest problems
refative o coveal cron production.
severdal IPRS scientists rasponded to emergency requests for asoistance to
sahelian countries of Africa in response to a rodent population irruption.
G. Keith LaYoie and Donald J. flias (FAG Vertebrote Post Officer) surveyed
rodent problems in Senegal, Chad, iali, and burkina Faso, Lynmwood A,
Fiadler visited Sudan twice, James 0. Keith (Mamnal Control Research Sec-
tion) also visited Sudan, and G. Clay Mitchell also visited Chad to evalu-
ate rodent control methods and provide technical assistance and training to
MOA personnel during their rodent control operations. The vodent outbreak
in these Sahelian countries followed a drought between 1980 and 1984 and
qood rains in 1985: similar outbreaks occirrved §n the 1960's and 1970's.
in Sudan, several crops, crop stages, and rodent species were involved,
Generally, however, the problem was tworold: (1) arid-iolerant, seed-eating
rodents (Tatera <spp., Jaculus sop., and probably fGerbillus spp.) were
threatening seeded fields, and (2) arid-intolerant species [(Praomys spp.
[Hastomys spp. ] and Arvicanthis spp.) were threatening maturing crops and
harvested qgrains.  Crop damage was as high as 65-100% in some areas, and
plans were made for intensive rodent control in most Sahelian countries
during 19570 In western Sudan, the Plant Protection Department applied
over 1,500 ¢ ov 1% zinc phoasphide bait in June and July. DWRC scientists
helped evaluate Lhe affectivensss of the zinc phosphide campaign and
developed a warfarin program rov rodent control in villages. About 660 t
of warfarin bait will be distr:tuted in about 8,000 villages in western
Sudan.,  Other sites weve treatea with brodifacoum to remove rodents that
had probably become bait-shy to zinc phosphide. Plans also were made for
rodent control in villages and an additional treatwment of fields just
before harvest in late Oclober,

~

Lyawood Fiedler inade two consultancies to the Caribhean to organize a pilot
program and conduct a training course on rodent biology and control for
Ministry personnel of the islands of Antigua/Barbuda, Barbados, Dominica,
Grenaaa, St. Cnristopher/Nevis, St. Lucia, and St. Vincent/ Grenadines.

Faith LaVoie was in HMontserrat, West indies, March 225, for the third DWRG
consulbancy on rodent control.,  The objectives of the trip were to evaluate
ongoing rodent control activities in urban and agricultural sectors initi-
ated in July 19386 and make rvecommendat ions or adjustments to these rodent
control activities. #eith lLaYoie and Richard A. Dolbeer (Bird Control
Research Section} alsc made trips to the Republic of the HMaldives to
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continue an assessment of vertebrate pest damage and the imolementation of
control techniques for bats, rats, and crows.

David L. Otis (Bird Control Research Section) visited the Bangladesh
Vertebrate Pest Project from Aoril 11-May 1 to provide quidance and
recommendations on sampling techniques and experimental desiaqn used to
e aluate vertebrate control strategies. He also provided the staff with
many examples of quantitative techniques that can be used tu evaluate the
adequacy of sampling and experimental protocols and some insight into the
theory bhehind these techniques.

IPRS continued to participate in the Vertebrate Pest anagement course
of fered at Colorado State University (CSU), Fort Collins, Colovade. Three
foreign students [(Herbert Okurut-Axol, Uganda; cthel Rodriguez, Uruquay;
and Maria E. Zaccagnini, Argentina) began graduate programs in Vertebrate
Pest Management at CSU. DWRC/IPRS personnel have been involved in planning
and organizing the thesis research of these students. In addition, Dr.
Sonhail Soliman, oostdoctorate candidate from E£qypt at €SU, <conducted
research at DWRC on grooming behavior as a means of delivering a toxicant
In rats.

IPRS, in coopecation with CSY, hosted a ?2-weck “Short Course in Vertehrate
Pest Problems and Solutions in Developing Countries." This course was the
First ever conducted by DWRC and CSU on vertebrate pests for internalional
vertebrate pest researchers and managers. Twenty-one individuals from 12
Countries participated. Several individuals wish to return for postgradu-
ate degrees at !, and others have indicated an interest in beginning or
developing greater cnoperation between DWRC and host countries to resojve

pest problems.

Felipe Cruz, Terrestrial Ecoiogist, Charles Darwin Research Station,
Galapagos Islands, visited DWRC for a training program in animal pest con-
trol. In recent years, OWRC scientists have traveled to the Galapagos
[sTands to assist personnel at the Charles Darwin Research Station in the
control of feral animals that are affecting the wildlife on the islands.
After spending a month at DWRC, HMr. Cruz traveled to the DYRC Field
Station in Hawaii, where vertebrate pest nroblems are similar Lo those in

r

the Galav~eos Islands, to work with mongoose and feral pigs.

Progress was imade on two joint projects funded by FAOD. The first araft of
an annotated rodent bibliography for Latin America 1950-1935 was sent to
FAO in Rome. The bibliography consists of about 1,500 c¢itations in
English, Spanish, Portuquese, Dutch, French, German, and Italian. FAO
also reviewed the first draft of a rodent control manual "Rodent Pest
Management in Eastern Africa."”
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Fruit bats (Pteropus giganteus) are

S pests of several fruit crops

in the Republic of the Haldives,  The use of mist-nets to selectively

reduce bat densities provided etffective, economical, and safe damage
control methods.

Black rats

(Rattus rattus) limit coconut production in the Republic of the
Maldives. destroying about 40% of the crop each year.

65



Roedenticides are evaluated in Lhad to sele
aconciiically reduce the losses

t those that safely and
to farmers,
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Sahelian rodents are captured to determine identification, species
composition, and population densities, information that is essential to
developing safe and effective damage control methods.

Rodenticides are placed in bait stations near crops to evaluate their
efficacy to reduce Nile rat (Arvicanthis niloticus) populations in Chad.
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PERSONNEL

International Programs Research Section!

Richard L. Bruggers
D. Sue Brinegar

Joe E. Brooks

Lynwood A. Fiedler
Michael M. Jaeger

G. Keith LaVoie

G. Clay Mitchell
Donna J. Scott
Annaliese E£. Valvano
sandra L. Yana-Miller

Section Chief

Clerk-Typist

Wildlife Biologist (Pakistan)
Wildlife Biologist

Zoologist (Bangladesh)
WildTife Biologist

Wildlife Biologist

Program Assistant

Editorial Assistant
Biological Technician

DWRC Personnel Assisting International Programs Research Section?

Jean B. Bourassa
Richard A. Dolbeer
Michael W, Fall

Richard E. Johnson
James 0. Keith
David L. 0Otis
Dolores K. Steffen

Bangladesh (Counterpart Personnel)

Emdadul Haque
Abdul Karim
Yousuf iian

daTlim rloltan

Rajat Kumar Pandit
Parvin Sultana

Pakistan (Counterpart Personnel)

Ejaz Armad

Liagat Ali

Christine Ann D'Souza
Iftikhar Hussain
Sarfraz Hussain
Mohamad Iiyas

Yousaf Khan

Mohammad >arwee

Gul Zaman

Electronics Technician
Wildlife Biologist
Chief, Predator Control
Research Section
Electronics Technician
Wildlife Biologist
Chief, Bird Control
Research Section
Electronics Technician

1 Fully funded under a Participating Agency Service Agreement (PASA).
Personnel not funded under a PASA but who participated in work associated

with or pertinent to this project.
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INTERNATIONAL VISITORS

Date Name Reprasenting
Har 16-20 Mr. Herbert Okurut-Akol Uganda
(Graduate student at
Colorado State University,
Fort Collins, Colorado)
Mar 20 Ms. Ethel Rodriguez Uruguay
Ms. Maria E. Zaccagnini Argentina
Ms. Elisabeth Aquilera- Colombia
Garramuno (Graduate students at
Colorado State University,
Foert Collins, Colorado)
Jun 1-Dec 31 Dr. Sohail Soliman Ain Shams iniversity,

Jun 3

Jun 25-27

Jul 24

Jul 30-31

Dr.

Dr.

Dr.

i1s.

Garramuno
Hr.,
Ar.,
Hr.
Dr.
itr.
Mr,
ilr,
ir,
Hr.
ir .
r.,
Mr,
dAr.
Hr.
i1s.
Dr.
Mr.
Mr.

Hugh Spencer

Umar Khan Baloch

E1 Sadig Bashir

Elisabeth Aquilera-

Fjaz Ahmad

Habih Ahmad

4. Sayed Ahmed
Daniel Evans
Iftikhar Hussain
Kau-Hung Lu

Ray "akwehe

Kenha iloses flogoi
Naniel !osarwe
Pharoah Hosupi
Shahid unir

Herbert Okurut-~£f.o]
Clement Otim
Christopher Pakennam
Ethei Rodriquez
Sohail Soliman
Danilo Valencia-Gutierrez
Po-Yu Wang
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Department of Zoology,
Abbasia. Cairu, 4R, Egypt

University of Wollangong,
Australia

Plant Protection, Pakistan
Agricultiure Research
Council

Food and Agriculture
Organization, Botswana

Colombia

Pakistan

Pakistan
Bangladesh
Ecuador

Pakistan

Republic of China
Zimbahwe

Ke: a

3otswana

Botswana

Pakistan

Uganda

Uganda
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Uruguay
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International Visitors (cont'd)

Date Name Representing
Jul 30-31 Ms. Maria L. Zaccagnini Argentina
(cont'd) Mr. Daniel Kinyata Zinabeine Uganda

(Participants in Short
Course in Vertebrate Pest
Problems and Solutions in
Developing Countries)

Aug 27-28 Dr. David P. Cowan Ministry of Agriculture,
Fisharies and ond,
Worplesdon |aboratory,
United Kingdom

Aug 31-Nov 2 Mr. Felipe Cruz Charles Narwin Rescarch
Station, falapagos, Ecuador
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PARTICIPATION IN MEETINGS, CONFERENCES, SEMINARS

Brooks, J. E. "A review of rodent control research and management pro-
grammes in South and Southeast Asia.” Presentation at the EPPO/FAD
Conference; Rome, italy; September 7-11, 1987,

Fiedler, L. &. Attended the fullowing meetings: ASTM E35.17, Vertebrate
Pest Control Subcommittee, Cincinnati, Ohio, Harch 17-20, 198); Third
Fastern Wildlife Damage Control donference and Meeting of STH Subcom-
mittee; aquilf Shores, Alabama: October 18-21, 1987.

Fredler, L. A. "Rodent pest management in castern Africa."  Presentation
at the CPPU/FAL Conference; Rome, Italy; September 7-11, 1987,

Fiedler, L. A, “"Contamination and consumption of stored wheat by a closed
population of HMus musculus" and "Rodent and bird prohlems in agriculture
and their management in developing countries."  Presentations at the
ITth International Zongress of Plant Protection; lanila, Philippines;
dctober 5-9) 1447,

fiechell, 6. C. 0 “International Programs Section Overview."  Presentation
at the Plant Protection and Quarantine International and Regional
Directors' ileeting; Baltimore, Maryland; October &, 1987,
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Dolbeer, R. A, The Haldives: Vertebrate Pest HManagement. Final report
prepared for Food and Agriculture Organization of the United Nations,
Project Humber TCP/UDV/A506(T). April 1987. 46 pp.

Fiedler, L. A, 3987, Training program for rodent control  in Sudan vil-
Tages using warfarin rodenticide.  Trip Report--Sudan and italy.

Fiedler, L. A, T987. Prevention of food losses  throuah rodent  control.
TCP/RLAZOHAS (1), Trip Report--Caribbean. 33 pp. and 3 attachments.

/o An assessment  of  the  current  rodent outbreak  in
t2opp. ad 7 oappendices,

[

Fiedler, L. A, 1%
Sudan.  Trip Report--Sudan,

Kaith, J. 0. 1987, Assessment of the rodent outbreak and  the 1987 zinc

phosphide control pragram in Sudan.  Trip Report--Sudan. 17 pp. and 2
appendices.

8]
&

LaVode, Gt J957.  Irip Report--flontsereat. 9 pp. and 2 appendices.
LaVoie, G. K. 1957, Trip Report--Chad. 10 pp. and 6 attachments.

LaVoie, G. K. and L. . Elias. 1987, Trip Report--tali. 7 pp. and 4
attachments,

La¥oie, G. K, and D. . Elias. 1987. Trip Report--Burkina Faso. & pp.
and 2 alttachments,

LaVoie, f. Y. and Do J. E£lias. 1987. Trip Report--Senegal. 8 pp. and 6
attachments,

Otis, D. L. 1987. Trip Report--Bangladesh. 34 pp.

Other Reports

Bruggers, K. L. Vertebrate pest management in agriculture in Botswana.
Background and technical assistance (emphasizing quelea). March 1987.
21 pp. and appendices.

NOTE: Further information on special reports can be obtained from the
authors or the agency for which the report was prepared.
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