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Frl)nti!»piece 

The black-faced dioch or red-billed weaver (Quelea guelea) is a seri
ous pest to small-grain farmers in Africa. It has the distinction of 
being the most numerous and perhaps the most destructive bird in the 
world. It is known to adversely affect the agricultural economies of 
betwE'p.n twenty and twenty- fi ve nations by its depredat ions of cerea 1 
crops such as millet, sorghum, wheat, and rice. 
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DRAFT REPORT FOR USFWS/DWRC~ AID/W-DSB, AND USAID/SUDAN 

Preliminary Assessment of Damage by Vertebrate Pests (Quelea 
and Other Birds) to Cereal Crops in Sudan and Certain Other 

East African Countries 
1971-1979 

~"is report is based on the collection of foundation data 

for Quelea and other pest birds in Africa by Denver Wildlife 

Resf'arch Centpy· (DIJRC) biologists; Ministry of Agriculture (MOA) 

Sudan, counterparts; and Food and Agriculture Organization (FDA) 

grain-eating bird pest project staff. Additionally, the attached 

list of references indicates the oertinent sources reviewed in 

searching for reliable damage assessment information. 

Cereal crop damage assessment data are being collected by 

FAO and wi11 be available for the East African countries of 

Tanzania, Somalia, Kenya, Ethiopia and Sudan by the end of 1981. 

This will be a three-year analysis; some of the preliminary data 

are included in this report. USAID/DWRC continues to cooperate 

closely with this FAD project in the gathering and exchange of 

information dealing will all phases of the Que1ea and other·pest 

species. 

The pre 1 imi na ryes tima tes of extent of damage a.nd sea sana 1 ity 

of destruction to cereal crops in Quelea habitat are tabulated in 

the attached tables. These fiyures are based primarily on a per

centage loss to tereal crops against anticipated annual production. 

Until more field damage assessment percentages are obtaine.d to 

increase the present number of samples, these percentage losses 
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can by extrapolGtion be weighed again~t known areas of production 

and average yields in Sudan and other East African countries. 

Tables are given for Sudan which depict the area, p~oductiLn, and 

average yields for sorghum, millet, rice, wneat and corn. These 

tables include croplands of the traditional, mechanized and irri

gated farms, allowing for the projection of annual percentage losses 

or calculation of potential benefits through reduction in crop 

losses. This cropland information was adapted from tables by the 

Sudan Ministry of Agriculture, Food and Natural Resources, Agri

cultural Economics Administration, Agricultural Statistics 

Division. 

Assessments of damage gathered by DWRC biologists and 

seconded Plant Protection Department counterparts are based on 

a study plan (PES Attachment No. 14) work unit titled IIBird 

Damage to Small Grains in Selected Provinces of Sudan.1I The 

objective of this study is lito detennine the loss of grain 

sorghum caused by pest birds in a select pro •. nce dependent on 

weather conditions and other variables." (See Table C, ). 

"A. There is a need to evaluate and accurately assess 

damage caused by quelea and other species to cereal 

grain crops such as sorghum, millet, rice und wheat. 

"8. There are known assessment techniques but these require 

mo~ification for African conditions. 

"C. The season, location, severity and percent of damage 

will be detennined." 
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INTRODUCTION 

Vertebrate damage in agriculture involves a variety of 

crops and species of animals, primarily birds and rodents. Direct 

losses occur typically at planting and sprcuting, during the milk 

or dough stages (for grains), just before harvest, or under post

harvest storage conditions. Sn~e damage may be mechanical, as 

when crops ay'e tl'ompled or dislodged by animals. Losses may 

alter the food value, as \"then rats selectively remove the germ 

from stored corn, or may result from contamination with urine, 

feces, feathers, or hair. 

Losses to birds are less well documented than those to rodents. 

Various species of parrots, parakeets, blackbirds, weavers, doves, 

seedeaters, pheasants, and waterfowl are among the types of birds 

known to cause damage in agriculture around the world. Actual 

losses are difficult to assess because damage is usually concen

trated in limited area~ and, due to the mobility of birds, is 

often seasonal, sporadic, and hard to predict. 

Basic objectives of the Vertebrate Pest Research project are to: 

(1) increase the available human food supply by reducing damage to field 

crops caused by noxious birds and rodents; (2) develop integrated 

control programs within Sudan in areas suffering 10sses from grain

eating birds and rodents; (3) appraise the nature and magnitude of 

quelea bird and rod~nt losses in Sudan; (4) develop indigenous 

capabilities to evaluate and deal with vertebrate pest problems; 
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(5) institutionalize in-country research and control programs; 

and (6) coordinate activities with ether international organiza

tions to maximize results. 

Quelea in the Sudan 

The red-billed weaver, or quelea (Quelea guelea), is found 

in some 25 African countries and is a serious pest of cereal 

grain crops such as sorghum, wheat, millet, and rice. In the 

Sudan, que1ea occupy some 90 percent of the country's grain pro

duction areas. DWRC investigations during late 1977 (see 1977 

Annual Report) gave credence to the widely held belief that quelea 

are the most destructive birds in the world. In addition to 

quelea, there are other bird and rodent damage problems in Sudan 

and other nations of Africa that are of significant economic 

importance. 

Quelea biology, migratory patterns, and breeding habits in 

East Africa have been summarized in DWRC Annual Reports. The 

habits of the subspecies found in Sudan, (Quelea guelea, aethiopica) 

are much the same. Table 1 summarizes major quelea activity pat

terns in Sudan relative to roosting, nesting, and occu.-:--ence of 

crop damage in sorghum, wheat, and millet. Figure 1 illustrates 

the general distribution of quelea and other important grain-eating 

birds jn the Sudan. 
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Table 1. Major periods of roosting, nesting, and crop damage by 
quelea in the Sudan. 

Large 
Period of concel'?trations Cer~al crop 

Area rainfall of roosting Nesting damage 

Northern June-Sept. March-April Sept.-Oct. Sept. -Nov. 
Sudan (dry farms) 

Feb.-March 
(irrigated 
fanns) 

Southern March-Oct. undete~~ ;-,.::ci undetermined Oct.-Nov. 
Sudan 

Que1ea in Sudan can be classified a~ locally migratory and able 

to travel hundreds of kilometers to favorable feeding areas. Banding 

in African countries has shown that migrations can amount to 1,500 km. 

Que1ea from Ethiopia can be expected to Enter eastern Sudan where 

sorghum production has increased to several million feddans (1 feddan = 
0.415 ha) over the past several years. These fields have replaced the 

grasslQnds used extensively by que1ea in the past. 

Figure 2 outlines the sorghum-growing areas and major que1ea habitat 

of Sudan, including bree1ing and roosting sites that overlap almost all 

of the major grain-growing area. Ninety percent of the grain production 

in Sudan occurs between latitudes 80 and 150 N. and longitudes 230 and 

370 E. This large grain-producing region forms ideal breeding grounds 

for que1ea because of the availability of forests and tall grasses sur

rounding the cereal fields. 
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Fig. 1. Distribution of grain-eating birds in the Sudan. 

Vertebrate Pest Research Project 
USAID/DWRC/ARC 

Feoruary 17, 1980 
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The quelea in Sudan Cdn be classifird as locally migratcry and ablf 
to travel hundreds of kiio;neters to favC1rab~e fc(',iing arcr.s. [3~ndi"lg 
in African countries has shown that ~igratjons can ~~ount to 1,SOO 
km. Quelea fro:n Ethiopia can be er,pec:ted to en~cr eastprn SUllen 
I-ihere sorghum pr-oduction has increased to sC'Vt.'ra1 filil1ion fr'Jdans (I 
fed d a:1 = 0.4 1 5 h? ~ 0 vcr t h ': r a s t 5 e \' e r3 1 Y Cdr s . Ttl r s ;: f i p 1 d ShiH' ,:' 
replaced the S'-l:sslc.nds used extensively by qllrlea in tile ri1S~. 

Figure 2 out1in~s the sorghum-growing arras and major que1ea hablta~ 

of Sudan, inC\(JrJinr] Dreeding and r00sti"CJ sitnc, tltilt nv('rlclp almost 
al1 of the'~gf-ain-growin9 an:>a. Ninety per'cent of the 9rain rr::>Juc
tion in Sudan occurs between latltudes B0 ~nd 15 0 N. rtnd longi
tudes 23 0 and 37 0 E. This large grJin-producing region limns 
ideal breeding grounds for que1ea because of the availability of 
fares! ~ilnd_1: ~ 11 _ gr~ ~ 5 ~ur!ound i nq_!.~e.rca 1 fie 1 ds. 
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Table 2. Control efforts at quelea nesting colonies and roosts, 
1970-1978, by Plant Protection Department, Democratic 
Republic of the Sudan. 

Number of nesting colonies Number of roosts 
Season Located Treated Located Treated 

1970/71 64 31 38 24 

1971/72 52 34 38 23 

1972;73 65 46. 44 28 

1973/74 58 44 39 23 

1974/75 67 '51 '47 33 

1975/76 77 57 41 28 

1976/77 60 40 30 19 

1977 /78 150 150 

Some economic aspects 

Recent investigations confirm the widely held Delief that quelea are, 
indeed, the most destructive bird in the world: In cage studies in 
commercial fields near El Hawata on the Rahab River in Kassala 
Province, quelea were found to destroy about twice their weight in 
grain sorghum daily. In two days' time, 40 caged birds destroyed 
about 20 dabar sorghum heads, which should have producpd about 150 g 
each. This test was replicated three times. : This means that an 
individual 18-g quelea had the capability of destroying about 38 g 
of sorghum daily. At the current (November; 1977) price cf 37¢ 
U.S./kg for premium dabar sorghum, each quelea is capable of destroy
ing about 43¢ U.S. worth of sorghum during an approximately 3~-day 
nesting period. At this cost per bird, many methods of protecting 
crops or destroying quelea should prove economically feasible. For 
example, many simple methods, such as trapping, :, may be profitable. 
Sudanese personnel took more than 100 birds (fledglings) in a roost 
with blO mist nets in less than 10 min. Small decoy traps have 
already been shown to be capable of taking large numbers of young 
quelea in nesting colonies. Trapping and netting in crop fields may 
also be profitable for quelea are very gregarious whiie feeding. In 
addition, it appears that the groups of 0.4- to 2-ha plots planted 
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Table 2 summarizes the control efforts of the Sudanese Plant 

Protection Department for the years 1970-1978, ~nd Table 3 indicates 

control efforts by this Department for 1979-1980. 

Some economic aspects (Sudan) 

Recent inv;o:stigations confirr.; the widely held belief that ql..'e1ea are, 
indeed, the most destructive bird in the world. In cage st;.Idi, -; in 
commercial fields near El Hawata on thp Rahab River in Kassala 
Province, quelea were found to destroy abuut twice their weight 1n 
grain sorghum daily. In two days' time, 40 caged birds destroyed 
about 20 dabar sorghum heads, which should have produced about 150 9 
each. This test was replica~ed three times. This means that an 
individual 18-g quelea had the capability of destroying about 38 g 
of sorghum daily. At the current (November 1977) price of 37¢ 
U.S./kg for premium dE~ar sorghum, each quelea is capable of destroy
ing about 43¢ U.S. worth of sorghum during an approximately 30-day 
nesting period. At this cost per bird, many methods of protecting 
crops or destroying quelea should prove economically feasible. For 
example, many simple methods, such as trapping, may be profitable. 
Sudanese personnel took more than 100 birds (fledglings) in a roost 
with two mist nets in less than 10 min. Small decoy traps have 
already been shown to be capable of ta~ing large numbers of young 
quelea in nesting colonies. Trapping and netting in crop fields may 
also be profitable for que1ea are very gregarious while feeding. In 
addition, it appears that the groups of 0.4- to 2-ha plots planted 

by villagers suffer a much larger proportion of the total bird 
damage than the plantings in large crop schemes. Most fields in 
large schemes are quite distant from the extensive areas of suitable 
nesting and roosting cover required by the birds. On the other hand, 
many village fields are surrounded by such cover. Hence~ simple 
methods of bird damage control are necessary for these small 
plantings. 

Spraying of breeding colonies in close proximity to croplands prob
ably has a much higher cost:benefit ratio than previously suspected. 
A colony of a million breeding quelea has the capability of destroy
ing 400 or more hectares of sorghum. Fenthion (the current chemical 
control agent of choice) is very hazardous to avian predators and 
should be replaced. 

Quelea in breeding colonies in the Sudan feed very heavily on grain 
sQrghum. Our Sudanese counterparts determined, through food habits 
studies at the El Hawata nesting colony. that 80 percent of the diet 
of adult and young que1ea consisted of sorghum. This is in contrast 
to a study in Nigeria which found only 4 percent of the quelea diet 
was sorghum in a year of very heavy damag~ 
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Table 2. Control efforts at que1ea nesting co1:nies and roosts. 
1970-1978, by P1c>:,:- Prot~ction Department, Democratic 
Republic of the Sudan. 

Number of (lesting colonies Number of roosts 
Season Locatec~ ireated Located Tre-ated 

1970171 64 31 38 24 

1971172 52 34 38 23 

1972/73 65 46 44 28 

1973/74 58 44 39 23 

1974175 67 51 47 33 

1975/76 77 57 41 28 

1976/77 60 40 30 19 

T977 /78 150 150 

Table 3, 

Control Efforts at Nests and Roosts of Que1ea and P10ceus spp. 
1979-1980 by Plant Protection Department. Sudan!! 

Area Number Of Nest Colonies Number of Roosts 
Seraled Feddans Locatea Treated Located Treated 

Kosti 1.767 10 10 

Gedarif 2,610 10 10 3 3' 

Sennar 7,575 27 27 

~;:,dug1 i 4,400 9 9 

Nya1a ~. 731 14 14 

TClta1 19.083 70 70 4 4 

-
11 Prepared by Ismail E1 Hag, PPD 

February 10, 1980 
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Published data on crop losses to birds in Africa are scarce. 

Staff of the quelea research project are continually attempting to 

compile damage assessment statistics in order to provide a proper 

foundation for implementation of direct crop protection control pro

grams. We have collected damage assessment information for the 

period 1965 to 1979 from literature, personal contacts, and field 

studies in Sudan, Kenya, and Tanzania. These are summarized below. 

Select damage assessment examples are noted in Table 4 and Table 5. 

H. Schmutterer (Pests of Crops in Northeast and Central Africa) 

calculated that annual sorghum losses to red-billed quelea in Sudan 

amounted to a monetary loss of LS. 200,000 (Sudanese pounds) ($500,000). 

Sadig Beshir, H~ad, Bird and Rodent Section, PPO, placed the 

estimate of annual losses of cereal crops to quelea in Sudan at 30 per

cent in 1977. 

A l5-percent average annual loss on 3,000 feddans of sorghum in 

Umm Seinat, Kassala Province, was estimated by farmer Hassan Hamid. In 

1976/77, a year of heav, quelea damage to sorghum, only 9,000 sacks of 

sorghum were harvested, instead of the usual rate of 15,000 sacks per 

year. This is a 40-perc~nt loss valued at LS. 75,000 ($187,500) for 

that year. (Calculation at LS. 12.50 ($31.25) per sack.) 

As reported by the Ministry of Agriculture, Food and Natural 

Resources, in 1975 at Abyei, South Kordofan Province, quelea were repo'.'ted 

to have devastated the sorghum crop to such an extent that sorghum had 
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PF.::::LI:':IXARY ESTIMATES T"clROU GH 1979 or BI~D DP1,~Ar,.E 

TO AGPJCULTURAL CROPS IF SUD~: AIm OT:-{:;R L"?.lCDT COU}:~RI:::S 

Species C:-ops 

SlTDAI,7 

uelea SD. Sor[~um 
~ed-bilied 
Quelea) 

uelea, others Cereals 

uelea Sorghum, one fp~ 
(3{JOC ~edc.ans) 

uelea 

uelea 

ue1ea 

ue1ea 

ue1ea 

!uelea. other 

ue1ea 

ue1ea 

'ue lea, Dove s 

:ue1ea, Doves 

Sorghu..rn, one fa:r'::l 
( 4,000 feddans) 

Sorchum, seed farm 
(12 ~ 000 fec.dens) 

So:'ght:r.1, one :f' arm 
(6 study blocks) 

Sorghum, one fann 
(700 feddens) 

Sorghum, Jebel Sim 
Sim Scheme (9,000 
feddens) 

~illet 1,150,000 
feddens; sorghum 
609,219 feddans 

1~i11et 

!:f:i1let 

Sorghum, one farm 
(12,000 feddens) 

Sor~hum (10-12,000 
fecdens annually, 
1968-78) 

Estimated Loss 

1S 200,000 annually 

30;, avera[e EL"1Dual 
l'1SS 1970 - 1974 

.10~ (:US 75,000) 
Kassala Province 

Reference 

SCTh~utterer, 1969 

Beshir, 1976 

Bohl, 1978 

15~ average, i973 - Boh1, 1978 
1976, Kassala ProvinCE 

150 feddans/one area 
destroyed, (LS 7,500) 
Ka~sala Province 

28-85~, (1S 6,250) 
Kassa1a Province 

J5~40%, Basunda, 
Kassala Province 

3-5% 1979; ~ost farms 
received no d~age 

Dahl, J C78 

Besser, Boh1, 1978 

Bruggcrs, Boh1, !979 

Bruegers, Boh1, 1979 

200; :nil1f~t and sore-hun E1 Gafar, P.A., PPD, 
1977/78 Zordofan Pro- E1 Obeid, 1979 (Re-
'V.Lnce port to FAO) 

Upto 20-25%, Jodah, 
Upper Nile ?rovince 

25-65f' loss estimate 
1974-76 Nyala, South 
D:;.rfur Province 

2r::C'" ~ b . . - f ./I~ au eg~nn~nG 0 
harvest, 1979, Rahad 
River, Kassala Prov~ 

Besser, Boh1, Ali,/PPD 
field trip, Nov. 1978 

Plant Protec:ion Dept.! 
!-lyala, 1978 

Boh1, 1979 

50-8~ annually, 1968- I:Iahgoub, Director, 
78, ?ahad Rivor, African Plantation Co. 
Kassa1a Province 1979 



Species 

ETiHOPIA 
~uelea 

KEI'TYA 
~uelea, Doves 
"Weavers" , 
3tarlings 

~ueleB. 

~uelea. 

1uelea 

NIGERIA 
~uelea, Golden 
:3parrow, 
3tarling, DoveE 
'Vleevers ll 

SENEGAL 
~uelea, Golden 
3parrow, ~uff. 
'Weavers" , 
3tarlill€:s, DoveE 

SOUTH AFRICA 
~uelea 

sm:p.LIA 
iuelee, Golden 
3nar~o,'l, ~ed 
31shop, 
'V! ee.ver s" 

Crops 

Sorgh't.llTI. (10w1ands) 
(75,000 hecta.res) 

\'.Iheat, Rice, Mille 
Sorghum 

Wheat (30,000 ha.) 

Wheat, three large 
ferms 

Wheat, one farm 
(ZOO feddens) 

r EEtime.ted Loss 

l~, 18,870 1:.T. 
Ethiopia 

~0.7 million 1952; 
lOO,c"O bags 

l~ 1975, 1976, 
Nakuru DiEtrict 

60-75~~, Narok 1978 

26-28% (LS 27,000) 
Ranyuki, 1978 

Rice, Wheat, Mille-+ $2.8 million/year 
Sorghum, Corn loss in one province 

Rice, Sorghum, 
other grains 

Cereals 

Rice, T.I111et, 
Sorghum 

100,000-200,000 tons 
of grain lost 

$1.4 million loss of 
Sorghum in 1953 

$150/acre; heavy 
depredation on Rice 

14 

~e::erence 

J ee£:.Er, r. AO 1978 

Pearson 1967c 
DeGrazio 1973 
DeGrazio ~: DeHa'\Ten 19" 

I.lini stry of AGri
culture Kenya, lS76 

Allan, PAO, 1979 

Bohl, 1979 

Pearson 1967c 
DeGrazia et al.197l, 
Ward and Jones 1977 

Pearson 1967c 
DeGrazio 1972 
Brua;sers 1976 

Hey 1964, 
Pearson 1967a 

DeGrazio 1973 
Holcomb 1976 
Jackson 1978 



Species 

TANZA}:1:A 

Que1ea 

Oue1ea 

Que1ea 

Quelea 

Crops :C:stimated Loss 

Lulu ~i11et, other 2,000 ~.~., Sin~ida 
cereals ~eGion 

mleet, gove~nment/ 
~rivate farms 
(5-10,000 feddens) 

Vlheat, one fan:: 
(2,500 feddans) 

80-90%, 1978 ~.'est 
Ki 1imanj oro 

86~, 19 '"'8 WE: st 
Ki 1iman.j aro 

mleat (650 feddens) 60%, 1978 ~sha 
Seed Farm 

15 

Reference 

Daily Ten~anis.n liews, 
11/)/76 

Boh1, Brugger.:;, 1976 

130111, LrugC'c:rs, 1979 

Fxicsmoen, fc~er 
U SAID Sec d Farm 
I,:ona[E'r, 1979 

Vertebrate Pest nesearch Project 

USAID/D~lRC/ ARC 

~ayne H. Bohl - JanuarJ JO, 1980 
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TABLE 5 
PRELIMINARY FAO/UNDP CROP DAMAGE ASSESSMENT DATA 

FROM CERTAIN EAST AFrUCAN COUNTRIESl! 

Chestnut Golden Palm ViJ1age 
Weaver Weaver Weaver 
P10ceus 

Que 1 ea s.. rub?9inosus P. bojeri P. cucu1atus 

No. cerea: heads 3,282 1,098 1,085 1,484 
examined 

Pet'cent Eaten 

Cereals 15 62 13 63 

Sorghum 48 42 14 22 

Maize 0 48 56 78 

Rice 26 0 0 5 

11 Unpublished research data collected by FAD scientists and country counter
parts. Data presented November 12-17, 1979. First Workshop FAO/UNDP 
Grain-Eating Bird Pest Project. Arusha, Tanza"ia. 

to be brought into the region from neighboring areas. A conservative 

estimate of this loss can be approximated from a figure of 14,000 sacks 

of sorghum, the amount a local trader stated merchants brought to Bahr 

el Ghazal Province in 1977 as their marketable surplus. The value of 

the crop lost at Abyei in 1975 would have been over $436.000. It is 

reported that que1ea and "pigeons" (doves?) continue their depredations 

in this area. yet no population reduction measures at Abyei have been 

reported by PPD for past years. 

Before the helicopter' spray campaign of 1977 in the Nyala area in 

southern Darfur, annual losses of millet production to quelea were 

estimated between 30 to 75 percent by the Plant Protection Department. 
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In October 1976, PPO biologists collected data on sorghum losses 

at the State Seed Propagation Farm at Jeb~l $im Sim, Kassala Province. 

The total production area was 12,000 feddans of various sorghum 

varieties. One l50-feddan area was completely destroyed by quele~; 

200 additional feddan~ were slightly damaged. The 150 feddans had bee~ 

expected to yield 600 sacks of sorghum, providing an income of LS 7,500 

($18,750). Quelea traveled from a breeding colony approximately 1 km 

from the seed propagation farm. 

In October 1977, PPD and DWRC per!onnel conducted their first 

damage ~C':,\1ssment study on approximately 100 feddans of premium Daber 

variety sorghum near E1 Hawata, Kassala Province. 5 km southeast of a 

que1ea 
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nesting colony estimated to consist of over 1.5 million adult 
breeders. Nes: trees contain~d an average of 250-300 nests each in an 
area of 4C to 50 feddans. Foraging flights of queleo at the sL.!dy 
area averaged more than 3,000 birds/minute from nest colony to l'ields 
and return. Officers of the Mechanized Farming Corporation (~1.F.C.) 
had reported about 110,000 feddans of six varieties of sorghum were 
raised in the El Hawat"1 area. The most important variety to farmers, 
and the variety with the highest annual depredation by quelea, was the 
small-seeded white "Daber" variety. 

The results of this study were reported in the 1977 annual repurt but 
are repeated here to illustrate the extent and severity of damage that 
can be caused by quelea. 

1. Six study blocks were randomly selected and divided into 10 plots, 
each with 25 Daber heads, for a total of 1,500 heads. 

2. Three of the six blocks were for reference anc three for aerial 
treatment with methiocarb and an adhesive. These were sprayed on 
October 15, but the aerial spray was ineffective in preventing losses 
due to partially inoperative spray equipment, spray coming out under 
high pressure, and excessive heat and high winds. All of these fac
tors combined to prevent the attainment of residue levels necessary 
to deter the birds. Consequently, the study ultimately became more 
significant as an exercise in damage assessment than for spray 
effectiveness. 

3. Damage assessment read i ngs on October 16, 1 day after sprayi ng, 
showed a 6.3- to 10-percent loss in Blocks 1-4 and 4.5 percent for 
810cks 5 and 6. Blocks 5 and 6 were just coming out of the tasse1/ 
flower stage; the heads had not matured to the more vulnerable milk 
stage of Blocks 1-4. 

4. A second reading on October 23 showed an increase in damage as 
fa 11 ows: 

Block 1 - 73.16% 
Block 2 - 78.31% 
Block 3 - 73.94% 
Block 4 - 72.67% 
Block 5 - 51.40% 
B', ock 6 - 32.58% 

By November 15, losses were more than 95-98 percent in all six blocks. 
We concluded that at least five sacks of sorghum could have been 
produced per feddan. The resultant loss was valued at -pproximate1y 

LS 6,2:n ($15,625). Similar losses for many of the remalnlng farms 
of the 110,,"1')0 feddans would have amounted to a considerable monetary 
loss. 



Figure 3. 
Quelea damage small-grain crops and adversely affect the agricultural economies of some twenty 
nations in Africa. The extent of damage they can cause is graphically illustrated in this 
photograph; the center stalk of mi llet is undamaged but the other two have bee., completely 
stripped of seed. 
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The f0110wing in:~or:!lation was ,=xtra,cted from a "Trip ?epo1"t 

Sudan e......"1:' 2as: Africa", prj. t - 5, '.:::1c.ertalc9n Gctf"lber 21 - 25, 

','.rild~ifE: Sc..rvice, Denv'2r ',','ildlif2 rH08:..!.3..:'~h Center, "{ildlife 

Res~arch EiclcGistsand Pler.t P~otec:~on Depart~ent counter

pa.::-t z. 

"Sudan--Survey south of Gede.:rif-Jebel Sim Sim end 

Basunda sorghum production and Quelea nes:ir:g areas 

(l-J ~--ff ~ ~~ '-{~lq 
~\ Dama7e: T.Jue to reduce~1 re.i.~all,~ C'uelee were :lot present in 

their normal 1"2.1\:-:e e.lon,; th'e. tl:ile and r..ee.r the ~,:i[reh r.:oun

tains be tween ',7ad CedEL'1i and Ged2rif. i.7e were, therefore, ._ 

un2.ble to conduct the planned ShalTlr'3. repellent field tri2.1s. 

Furt;'ler SOl~t:1e8.st, in the larGe sor['h;:I!1 scherl1es around Jebel 

Si.!!l. Si~, ahol:t 10 Quelea nesting cJlcmies were located and 

sprayed hy the i'.';ini s:ry of A.c:ricul ture, Plant P::'otection 

Depa..·tment (:F?D). de visi ted one successfully-treated colony 

at BG.8ur:da on Gctob?r 23 in v!l'Lic.h ma..."1Y c.ead or dying birds 

ifere observed, few adults rst .... u:·ned to feed younG, 2ncl no birds 

were seen ira 3.d.~ncent sorr,hum fields. The colony Vie.S ::,e:~or1:ed 

to be 2 x 4 len. i~ area. D['..;'"]a[e wc.s i12e.vy ir. sone of the 

f ~ , th . , d· . t j., (rn . 1 1) ields su!"rouna1.ng 1.S co_any n.n m-:.nor 1.n 0 .. Ers _2c ..... e • 

" r.!,"able 1. Damage to c :.reel crops in Sudan obs'S:"J'::·d during t;, 
Octobpr 21 - 25, 1979, surycy trip. Fields were randomly 

selected e..1ong the roed or in the larB'e schel"'les, and travers

ed in a ~e!;'.:tl~t r2.ndom ::1anner, with five consecutive headc 

observed at each interval. 
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Approxinate Average Bird Location Crop e.rea sampled ct de.cage Species ( ha) /.' 

Migreh :':ount eins Sorg!1UIn 5 ° }Tone 

Gedarif SorE=hum 3 ° None 

Jebel Sin Sim* Sorg!1Um 5 3-5 Quelee. 

Basunda Sorghum 15 35-4-0 Quelee. 

Wad J.:cdani Rice 10 , - 0 None 

Khart oum-.l. ... 'qC Eai~e 2, x 0.1 5-10 Ploceus 

Sorghum 0.1 100 P10ceus 

Quelea 

SparroVls 

rallet 0.1 100 3ishops 

,.. Fe.l'ms on 'the 9,OCO-fedd811 Jebel Sirn Sim scheme, most of 

which received no damage. 

,. Food Habits: ~he crop conte:1t s of 100 Quelea collected from 

a ~esting colony at Jebel Sim Sim~were analy~~d. Seventy-six 

percent of the b:'rds had ec.ten sorghum although ~n1y 16%· at.e 

it e:{clusively. Eost birds ate both sor;:rhum and ·::i.ld seeds. 

Insect.s 'l're:re :1ot an important part of the diet. 

I'l Collec:ion: T!'!ree hundred Quelea were collected, separated 

by sex, and returned to Khartoum to await shipment to D\','RC in 

Febru2.ry 1980 for laboratory -nork." 
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Damage assessment surveys were conducted by DWRC/PPD personnel 

in January-February 1978 and 1979 on the Managil area, Southern 

Gezira. Interviews with numerous farmers and random sampling of 

fields, collecting 100 heads along two-foot strips, disclosed insig

nificant bird damage. No quelea occupy this wheat area of 400,000 to 

500,000 feddans of cropland. 

Further north in Sudan,from Wad Medani to Khartoum, D~mer and 

Dongola, the golden sparrow, house sparrow, bishops and Spanish 

migrant sparrow attack wheat plantings significantly, often necessitating 

the planting of less susceptible ce~eal crops such as barley or corn. 

Corn is attacked by larger weaver birds of the genus Ploceus spp. 

Laboratory and field research studies are contemplated for the 1980 

and 1981 seasons at the ARC Shambat field station to repel these 

voracious bird pests. 
and 

Depredation by que1ea,!weaver birds of the genera P10ceus spp. 

and Euplectus on rice are not significant in Sudan, in part because 

of the isolation of thc~e smaller acreages and because these birds 

find little suitable habitat in close vicinity to the ~;ce schemes. 

At the ten-feddan rice seed farm at ARC in Wad Medani, que1ea, house 

sparrows and golden sparrows are said to have destroyed freshly 

plJnted seed as well as rice seedlings at a rate of 15 to 20 percent 

annually, according to Dr. George Ghobrial, ARC Rice Seed Researcher. 

DWRC has received approval from Dr. Ghobrial to do a damage assessment 

replicate study in early June 1980 at the rice planting then. Rice 

seed will have a dressing of methiocarb applied before sowing. 



Table 5. Summary of major bird damage problems in the Sudan. (Prepared by Biologist Babfker Ali. PPD.) 

Potential 
damage Crops Cro~ ~henolog~ Preferred Major 

Province areas affected Sowing Milk stage Flarvest stage speciesa Remarks 
----
Kassa I a Hawata Sorghum Late Jul Late Sep/Oct Jan-Feb Milk Quelea Sorghum grown through-

out Province. Millet 
Sim Sim Mill et Late Jul Late Sep/Oct Jan-Feb Hard Doves grown limited scale 

--Ha\'lata. Sesame 
Um Senat Sesame Late Jul Sep Nov Milk Ploceids grown in southern 

region. Sowing dates 
Megrih Mtns. dependen L on rafns. 

Damage occurs in all 
U1 stages. 
"-' 

Blue Nile Sennar Soryhum Late Jul Late Oct Jan-Feb Milk Quelea Irrigated sorghum at 
District r1 i 1 et Late Jul Late Oct Jan-Feb Hard Doves Agr. Research Corp. 

Mi lk Ploceids Mi llei. 9;-own on 
1 imited scale. Damage 
occurs ina 11 stages. 

Wh ite Kosti Sorghum Jul Oct Dec-Jan Milk Quelea Damage occurs in all 
Nile Renk Mi llet Jul Oct Dec-Jan Hard Doves stages. 

Megi nus Sesame Jul Late Sep Nov-Dec Milk Ploceids 

Southern Nyala Mi 11 et Late May Ju 1 Sep Mflk Quelea Damage occurs in all 
Darfllr stages. 

Southern Kadugli Mi llet Late May Ju 1 Sep Milk Quelea Damage occurs f n all 
Kordof an stages. 

N 
w 
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Basis for estimates of cereal grain losses to guelea in Africa 

Crook and Ward (The Problems of Birds as Pests) estimate the continen
tal population of que lea to be between 109 and lOll individuals and 
suggest that 90-100 percent of the quelea diet ;s comprised of the 
seeds of wi ld grasses. Laboratory studies indicate the average food 
consumption of quelea approximates 3 g/day. If we use the lower esti
mate of 10 9 individuals and assume that 10 percent of the food con
sumption of the entire bird population during a 3~-day period each 
year, when mature grains are present, accounts for total damage, the 
total amount of grain consumed by this population is 90,000 metric 
tons per year. Conservatively assuming a field value to small farmers 
of $100 per metric ton, the value of this loss amounts to $9 million. 
If we use the estimate of lOll for the quelea population and I".ake the 
same assumpt ions, the resu It is a ca 1 cu 1 ated annual loss of $900 
million. Statements of los~es as "more than $100 million per year" 
c:~e based on a midpoint population estimate and a recognition of the 
conservative figures used in these assumrtions. 

Summmary of major bird damage problems in the Sudan 

A summary of the major bird damage problems in the Sudan is given in 
Table 6. 
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Estimates of economic losses for certain East African countries 
through 1979 

In- T964 the Food and Agricultural Organization (FAD) of the 
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United Nations calculated that there was an $8.5 million annual loss 

due to quelea damage ir, sl1a11 grains in Africa. A more up-to-date 

description of bird pest depredation was presented by John De Grazio 

(1978) in a paper titled "Vlorld Bird Damage Problems" presented at 

the Eighth Vertebrate Pest Conference in California. Some of the out

standing economic losses of African grain crops to the red-billed 

que1ea and other species cited in this report include: 

$ 0.5 million loss annually of grain sorghum 

$0.7 million loss to cel'eal crops in Kenya in 1952 

$2.8 million lost in one province in Nigeria in one year 

100,000 to 200,000 tons of cereal lost annually in Senegal 

• a $150/0.4 ha"loss in Somalia 

in South Africa a $1.5 million loss in sorghum alone 

In a final USAID/Kenya report, "Kenya Marginal/Semi-Ari'j Lands 

PreinvestmLnt Study", the authors, Drs. Herbert O. Mann and I.D.R. 

Kariuki, note the following, in speaking of bird pests of cereal grains: 

"Sorghum: 

"Birds: These are without doubt one of the main causes of crop 

loss in sorghum. Bird susceptible varieties sometimes are completely 

destroyed. Of the birds that attack sorghum, th~ Sudan Dioch, ~elea 

guelea aethiop1ca, is the most devastating. Others are sparrows, 

, yellow weavers, bishop birds, doves, parrots, crows and buntings. 
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The bird hazard C2uses a tendency to plant maize where sorghum is 

actually better adapted to soil and moisture conditions. Resistant 

varieties have tannin in the seed ruat or just under the seed coat. 

These are not readily eaten by birds or people. Goose necked varieties 

are slightly resistant, as ~re varietie~ with loose panicles, large 

gluJiles or prominent aloIllS. Quelea control units kill large numbers of 

birds by various methods. 1I 

Table 7 gives information on the major bird pest species in East 

~frica. information compiled at a FAO/UNDP workshop in Arusha, Tanzi'i1ia 

in November 1979. 

During a July 1979 field trip in Kenya, Biologist Bonl in company 

with Richard Allan, FAD scientist, vis'ited the 800-acre wheat farm of 

Mr. George Murray near Nanyuki and obtained the following damage infor

mation. Damage by quelea; chestnut weaver, and paradise and brown 

whydahs was reported heave in 1974-1978 from isolated fields averaging 

120-150 acres each. Without bird dama£e the wheat production averages 

15 sacks per acre. In 1978 it was determined that approximately four 

sacks per acre were lost to quelea, with a million or more bird.'" 

present· that year on migration through the area. This was a loss of 

3~200 sacks (90 kilograms each) that would have brought $54,400 on ·che 

local mar-ket, or 26.6% of the anticipated annua~ production. 

Only small numbers of quelea were noted in 1979; about 25 perc~".t of 

the croplands were planted to wheat. Rainfall was heavy resulting in 

widespread grasses that would provide the normal wild feed for quelea. 

It is thought that large acreages of wheat will be planted in 1980 to 

make up for the deficit production in 1979 and that quelea damage 



lable I. 
Major Bird Pest Species in Ee~t Africa 

(Deta prepared by FAO/UlJDP "for Irove!?lber 1975. "Horkshop, Arueha. Tanzania 

P~oceus 
.. 

Countries quelea s. E· cuculatuB. 

Ethiopia TIX XX 

Kenya XXX XX 

Somalia XXX XX 

Sudan XXX XX 

Tanzania XXX * 

Rankine = :xxx - serious pest 
XX - intermediate pest 

X - mino.L' pest 

spp. 

P. rubir,inosus 

XX 

X 

X 

• 
XX 

* - occur, but not reported as pest 

~~ TE? 

Cereals r.!ost 
S tre12t 012 l : iil! spp. Damaged 

* Vnleo.t, sorghum 

* Wheat, sorr-ftum , 
rice, millet 

'" Wheat, sorghum, 
rice, maize 

X Sorc;hum, millet 

:x Wheat, sorg:1UJn, 
millet 

N 
(X) 



could approximate the rates in 1974 through 1978. 

In other areas of Kenya, as well as Tanzani a! reports by FAD 

staff and farmers in 1978 and 1979 indicate the following. Heavy 

quelea depredations occurred in 1978 in both countries, particularly 

on wheat, rice, sorghum and millet. At Narok, in western Kenya, 

quelea were responsible for 65 to 85 percent losses to wheat on 

three very large farms. Nanyuki experienced losses from 25 to 75 

percent, with other local losses often exceeding 75 percent. 

29 

In August 1979 at West Kilimanjaro, Tanzania, a spot-spraying 

technique on 3,000 acres of wheat, with a quelea population orespnt 

estimated at 20,000 birds, might have resulted in a yield of six 

bags/acre (90 kg/bag) cc~plred to a ~978 yield of only 1.4 bags/acre, 

calculated as an 84% loss when the spot-spraying method was not used. 

(FAD Trip Report, Richard Bruggers). The results of this spot 

spraying have left some puzzling questions or. quelea feeding behavior 

and point out th~ complexity of the problem when dealing with quelea 

populations at crop1arlds. 

Nearby Tanzanian government farms on West Kilimanjaro this same 

year suffered 80 to 90 percent wheat losses. In the Ngorongoro Crater 

wheat growing area, quelea destroyed an estimated 50 to 60 percent in 

sorr.e fields. 

Current que1ea damage'estimates from Ethiopia were furnished by 

FAO ornithologist M. Jaeger. Samples on 75,000 hectares showed an 



estima~~d loss of 18,870 M.T. This represented one-tenth 'of the 

total production. Similar losses, Jaegp.r reports, occur throughout 

East Africa. In Ethiopia queleas represent the most important of 

the vertebrate depredators of standing cereals, especially lowland 

sorghum. 

Discussion of cost benefit ratios concerning guelea cereal crop 
depredation in Sudan 

During each breeding season in Sudan, September-October, or on 
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the line of migration after nesting, quelea may attack cereal crops 

in large to vast numbers (Wilson, 1947). Milk/dough stages are pre-

ferred and crops can be destroyed within a few days or sometimes even 

hours (Schmutterer, 1969). 

A single quelea is able to eat about 3-4 g of grain a day, but 

much more than this is wasted and falls to the ground. Doggett (1970) 

notes the fa 11 owi ng in hi s SorghlllTl book under the IIGenera 1 Bi rd Prob 1 emil : 

liThe Quelea are wasteful feeders on larger grains such as rice and 

sorghum, they peck the germ out of the soft green grain, and most of 

the remainder is dropped in pieces on the ground. Each bird may damage 

up to 50 gm per day in this way (Haylock, 1960), while an estimate of 

the daily consumption of 20 gm has been made in West Africa (Pradat," 

1962). Assuming that fifty birds consume or damage or.e kilogram of 

grain per day, then the daily consumption of one million birds is about 

20 tons of grain. Allowing that they feed for thirty days of each 

year in the crops, and that the population of all three races of 
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Quelea in Afric~ is about 1,000 million birds (which must surely have 

been the case in some years of the 1950 decade) then the grain loss 

to-Africa caused by these birds is of the order of 600,000 tons 

annually. This is a low estimate, the figure could well be over one 

million tons." 

DWRC biologists and PPD counterparts found during quelea field 

and cage studies at Hawata, Kass3 1a Province in October 1977 that a 

breeding colony of a million birds ha5 the capability of destroying 

400 or more hectares of sorghum in a 30-day period. Further, 40 caged 

birds in two days' time destroyed about 20 Daber sorghum heads, which 

should have produced about 150 g each. This test was replicated three 

times. This means that an individual 18 g quelea had the capability 

of destroyi ng about 38 g of sorghum da i 1 y . At the .' _ November 

1977 price of 37¢/kg for premium Daber sorghum, each quelea was 

capable of destroying about 43¢ worth of sorghum during an approximate· 

30-day nesting period. 

Estimates of percentage losses to sorghum crops in the Sudan are 

noted in Table 4. Of the 13 entries of estimated loss it ,is believed 

by the project leader that five can reasonably be considered at this 

time as a preliminary indiration of the magnitude of national losses 

annually attributable to quelea. Percentage lasses for sorghum noted 

include 30% average annual losses for 1970-1974 to quelea and other 

birds (Beshir, 1976); 15% average annual losses, 1973-1976, quelea 

(Bohl,.1978); 20% c;orghum and millet loss to quelea and others in 

1977/78 (El Gafar, 1979); and 50-80% annually, 1968-1978, to quelea 

and doves (Mahgoub, 1979). 
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Arbitrarily, we can assume from these percentage ranges that 

quelea cause losses annually to sorghum and millet in Sudan ranging 

from a Jow of 15% to 20% to the extreme of 50 to 80%. Production 

and average yield by province are given in Tables 8 through 13. 

Prime habitat of quelea and doves is noted by an asterisk. By taking 

the production figures representing metri~ tons (M.T.) and the provinces 

marked by asterisks it is possible to p~ject percentage losses in 

metric tons followed by calculations of the loss in Sudanese pounds or 

U.S. dollar. 

Assuming a 15% to 20% annual loss of sorghum and millet from the 

provinces marked with an asterick, the following losses to quelea are 

suggested for the years.1975/76" when the prod~ction totaled 1,907,840 

M.T. A fifteen percent joss factor equals 286,176 M.T. or $ 28,617 

million and a twenty percent loss would eaual 381,568 M.T •• or 

$ 38.156 million. 



lable tl 
Sudan Sorghurn'(Duhra): Area, Production and 
lverape Yield 1974/75 (final) and 1975/76.1 

1974/75 
Production Centre Area 

(Feddans) 
Production 

(m.t.) 

Aver. 
Yield 

(Kg/f. ) 

.Axe a 
(Feddans) 

Northern Province 
Nile I'rovince*
Khartoum Province 
Ge darif* 
Gash 
Tokar 
Gezira & tlanagil 

18,950 
68,030 

24.500 
1,635,000 

43,000 
40,000 

154,500 

9,300 
29,795 
2,850 

561,000 
16,250 
14,230 
77,050 

-

490 
438 
116 

343 

378 
357 
500 

18,000 

51,000 
10,000 

1,996,100 
50,000 
56,000 

341,257 

1975/76 
Production 

(m.t.) 

6,000 

21,42C> 

1,500 
702,600 
12,500 
16,800 

238,700 
Gezira (T~aditional) 98,000 19,600 200 90,COO 22,500 
Blue Hi1e (Trad.)* 360,000 I 108,000 300 535,000 105;400 
Blue Nile (~ecb.)* 695,850 184,176 265 500,000 153,000 
Blue Hile (Irrig.)* 55,000 19,000 360 55,500 19,420 
White Nile (Trad.)* 127,000 47,625 375 288,000 86,400 
White Hile O.lech.)* 48,400 22,000 454 70,COO 24,500 

White Nile (Irrig.) * 74,000 32,200 435 68,400 27,900 
south Kordofo.n (Mech.)" 160,490 59,040 367 182,440 69,330 
s. Kordofnn (Nuba Mt.)" 391,000 137,000 350 346,000 93,420 
s. Kordofan (Sands)+' 80,000 16,000 200 80,000 20,000 
North Kordofnn* 347,000 52,050 150 329,000 53,960 
south Darfur (Mech.r 4,470 1,000 '-:9 6,710 2,000 
South Darfur (Trad.r 252,000 63.000 25C 338,150 88,940 
North Darfur* 50,000 12,500 250 I 40,000 8,000 
Upper Hi1e (Niech'.)* 226,000 85,000 375 312,500 118,750 
Upper Hile (Trad.)* 209,000 43,262 201 200,000 42,000 
Behr E1 Ghaza1* 196,000 31,000 158 200 p OOO 32,000 
Equatoria* 218;840 57,000 260 210~000 58 4 800 

1 Adapted from table from tlinistry of Agriculture, Food and I!aturo.l Resources, 
Agricultural Eoonomics Administration, Aericu1tura1 Statiatics Division. 

~ Que1ea, other weaver birds, Dove~, Sparrows habitat for nestine and roosting. 

Aver. 
Yield 

(Kf,!f.) 

333 
420 

150 
352 
250 
.300 
700 
250 
310 
327 
350 
)00 

350 
400 
380 
270 
250 
164 
300 
263 
200 
380 
210 
160 
280 
327 

W 
eN 



Table 9 
Sudan Sortzhum (Duhra): Area Production and 

Ave~a!?:e Yield, 1976/77 (finel)! 

Total Area Total Aver. 
Production Centre ( Feddans) Production Yield 

( m. t.J (K[,/f. ) 

South Korcofc..n Province'" 17,200 3,400 198 

Nuba 11t. 

No~th Kordofan Province· 1,35),000 196,000 145 

South De:fur P~ovince* 650,000 1)0,000 200 

North Da=fur Province* 522,000 88,000 170 

Behr E1 Ghaza1 P~ovince'" 70,000 14,000 200 

Equatorie P~ovince* 2,000 300 :.50 
-

1 Adapted from te.b1e from I.rinistry of Agriculture, Food 

and Natural Resources, Agricultural Economics Adminis

tration, Agricu1turel Statistics Division. 

* Que1ea, other weaver birds, Doves, SpB.!"ro'\Vs habitat foZ" 

nesting and roosting. 
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Table 9 
Sudan Sorghum (Duhra): /u'ea Production and 

Avere~e Yield, 1976/77 (final)! 

Total Area Total Aver. 
Production Centre (Feddans) Production Yield 

(ro. tJ ~ IC[./f.) 

South Kordofen Province* 17,200 3,400 198 
,-

nuba Mt. 

North Kordofan Province* 1,353,000 196,000 145 

South D~~fur Province* 650,000 130,000 200 

North Darfur Province* 522,000 88,000 170 

Bahr El Ghazal Province* 70,000 14,000 200 

Equatoria Province* 2,000 300 150 

1 Adapted from -:able from ;.~ini stry of Agriculture, Food 

and Natural Resources, Agricultural Economics Adminis

tration, Agricultural Statistics Division. 

* 'Quelea, other weaver birds, Doves, Sparrows habitet for 

nesting and roosting. 
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Tat:;e 10. 
Sorghum 

Rain:fed Traditional Seo-'.;or For Sudan1 

1977/78 .. 

Reeion of Production Axea Production Aver. Area. 
(Feddans) (Ton) Yield (Feddans) (Kg/f. ) 

Gezira Province 225,000 32,000 140 260,000 

Blue Hi1e Province 455,000 125,000 275. -- 683,000 

Vlhi te la1e Province 270,000 40,000 148 200,000 

Southern Kordofan Province 280,000 90,000 321 385,000 

Northern lCordofan Provinoe 650,000 180!000 277 600,000 

Southern Darfur Provinoe 375,000 160?000 427 400,000 

Northern Darfur Province 52,000 .76,000 135 52,000 

S'outhern Region 729,000 '179,000 245 730,000 
.- . 

Total Rainfed Agriculture 3,036,000 - 81),000 276 2,310,000 

Total Quantity 6,662,000, 2,017,000 303 I 7,202,000 
--'-

- , 
1978L79 

Production Aver. 
(Ton) Yield 

(Kg/f.) 

154,000 400 

225,000 329 
.. 

60,000 300 

132,000 343 

180,000 300 

120,000 300 

10,000 192 
-. 

180,000 246 

1,011,000 204 

2,408,000 334 

1 Ministry of Agriculture, Food and Natural Resources, Agricultural Economics Ad!llinistra

tion. Acricu1tura1 Statistics Division. 
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Area and Sudan 

1977178 1978/79 
Region of Production Area Production Aver. Area Production Aver. 

(Feddans) (Ton) Yield ( Feddc.ns) ( Ton) Yield 
(K{;/f. ) (K~/f. ) 

A- Irrigated Agricultures 
Northern Province 15.000 6~000 400 15,000 6,000 400 
IHle Province 30,000 12,000 400 . 35,000 14,000 400 
Kassala (EL GASH) 32,000 8,000 200 24,000 7,000 292 
Kassala (Hew HaIfa): - - - 8,000 3,000 375 
Red Sea (Toker) 20;000 14~000 500 64,000 
Gezira ani Managil 353,000 190,000 538 344,000 491 
Blue !-Tile 50;000 25,000 500 57,000 30,000 526 
\llbi te Nt Ie (Dueim) 24;000 11,000 460 33,000 15,000 455 
\"/hi te Hi Ie (Kost!) 7,000 2,000 286 11,000 5,000 455 

Total of Irrigated Agri-
culture 539,000 268,000 497 591,000 281,000 476 

B- Rainfed Modern Sector 
Khartoum Province 17,000 118 16,000 4,000 222 
Kossala (Gedarif) ~_, 848 ~ 000 554,000 300 2,076,000 725,000 349 
Blue Hile (De.mazin) 5C7,OOO 168,000 320 502;000 175,000 349 
Whi te ntIS (Elmiganis) 125,000 280 150,000 45,000 300 
Southern Kordofnn 
(Mechanized) 295,000 80,000 270 227,000 68,000 300 
Southern Kordofan 
Ul0dernized) 24,000 9,000 360 4,000 1,000 250 
Southern Darfur 6,000 2,000 300 10,000 3,000 )00 
Southern ReGion 265,000 92,000 -' 347 314,000 15,000 )03 

Total Rainfed Agri-
936,000 I 1,116,000 culture Modern Sectdr 

• J 
3,087,OCO I 303 3,301,000 338 

1 Ministry of Acriculture, Food and Natural Resources, Agricultural Economics Administra
tion, Af~icultural Statistics Division. 
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Table 12 
Millet (Dukun t Area Production &: Averae for Sudan 

1974/75 (Pinal) & 1975{76 (Provisional) 

~ 197477-rs 1975/76 
Area r'roduction Aver. Area Production Aver. 

Production Centre (Feddans) (M. T. ) Yield (Feadans) (m.T.) Yield 
(Ke-If.) (I\a:/f. ) 

Gedarif 2,100 420 200 7,200 1,585 220 
Blue Hile ( T;rad. ) * 39,920 9,980 250 45,000 10,800 240 
Gezira (Trad.) 2,000 300 150 2,500 400 160 
White lTile (Trad.)· 41,040 3,650 138 82,800 17,940 217 
s. I~ordofan (Huba Mt.)· 39,300 10,000 255 35,680 8,560 240 
S. Kordofan (Sands)· 35,000 8,050 230 31,000 6,665 215 
U. Kordofan Sande* 1,250,000 112,500 90 1,257,000 125,700 100 
South Darfur (Mech.)* - - - 7,200 1,150 160 
South Darfur (Trad.). 530,000 121,900 230 438,780 126,945 289 
North Darfur. 570,000 118,000 207 530,000 88,500 167 
Bahr E1 Ghe.za1· 63,000 13,020 205 70,000 14,000 200 
Upper Nile - - - - - -
Equatoria* 4,020 720 180 5.000 900 100 

Total Sudan 2,576,380 400,540 156 2,512,160 403,145 161 

1 Adapted fr9m table from ~inistry of Agriculture, Food ~nd lraturel neo~roes, Acr1-
cultural Eaonomics Administration, Agr10ultural Statiet10s D1v1cion • 

... Que1ea, other weaver bi::.'ds, Doves, Sparrows habitat for nesting and roosting~ 



Region of Production 

Table 13 
Preliminary Assessment For Sudan. 

Area and Quantity of Millet Production 
For 1978/79 Comnar~d vnth 1977/78 seasonl 

I 1977178 
j Aver. Area ProJuction Area Yield 

1978/79 
Aver. Prodl1ction Yield (Fcddans) (Ton) (Kg/f.) (Feddans) (Ton) (Kr-,/f. ) 

Red Sea Province 22,000 9,000 - - -
Kassula (Gederi~) 5,000 1,000 ? 5,000 1,000 
Blue Nile (Traditional) 44,000 6,000 140 60,000 10,000 
White Hile (Traditional) 54,000 11,000 250 135,000 27,000 
E1 Gezira (Tradi tiona1,) 5,000 1,000 200 6,000 1,000 
Southern Kordofan (Trad .• ) . 90,000 18,000 200 40,000 9,000 
Uorthcrn Kor~otM (Trad.) 1,150,000 150,000 139 1,050,000 210,000 
Southern Darfur (Trsd.) 975,000 191,000 196 965,000 197,000 
Northern Darfur (Trad. ) 30,000 91,000 172 502,000 90,000 
Southern Region (Trad.) 73,000 10,000 140 75,000 12,000 

Total 2,984,000 488,000 166 3,158,000 557,000 

1 Adupted from table from lJinistry of Ae;ricul ture, ~'ood and Hatura1 R~sources, Ar~ri
cultural Economics Administration, Agricultural Statistics Division. 
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Region of Production 

Gezira Scheme* 

Sonthern Region* 

Total 

Table 14 
Sudan Preliminary Assessment 

Area and Quantity of Rice Pr.oduction 
For" 1978/79 Compared "'.r! th 1977/78 Seasonl 

• I97Sri·9 
Area Pr.oduction A.ver. .:'"Y"e a 

i .• ::ld (Feddans) (Ton) (Kr ;[ • ) ( Feddans) 

10,000 8,000 755 4,025 

5,400 1,000 185 5,500 
-. 

16,000 9,000 365 9,525 

1917/78 , 
~roduction 

Aver .• 
I Yield." (Ton) (Kg/f.) 

5,000 1,742 

1,000 182 

6,000 60 

1 Adapted from table from Ministry of Agriculture, Food and :fITatural Resources, Agri

culturel Economics Administration, Agricultural Stati8t~cs Division. 

* In particular, attacked by weaver birds and sparrovlB. 



Table 15 
Prelimi!lf1.ry Assessments for Sudell 

Area and OUE.nti t,,· of Wheat Production 
- If 

For 1978/79 Compared with 1977/781 

1977/78 1978/79 
Region of Production Area Production Aver. Area Production Aver. 

(Feddans) (Ton) Yield (Feddans) (Ton) Yield 
(Kg/!. ) (Kv./f.) 

.Ge~ira and Mane.g1l 465,000 260,000 559 503,000 226,000 300 

Hew HaIfa 80,000 28,000 350 51,000 18,000 250 

E1 Rahad 10,000 7,000 700 5,000 I 3,000 500 

Duiem 5,000 1,000 200 - " -
Kostl 6,000 2,000 330 - - -
Nile Province 6,000 3,000 500 5,000 ),000 600 

Northern Province 29,000 16,000 550 25,000 16,000 460 

Khartoum Province 1,000 2,000 ~~·o 1,000 200 200 

Total 592,000 317,000 338 59O,000 266,200 451 

1 Adapted .prom tC'.ble from Hinistry of Agriculture. FooL:. and Hatural Resources, Arri
cultural Bconomics Administration, Agricultural Statistics Division. 



Table 16 
Preliminary Assessment for Sudan 

Area and Qunntity of Corn - Maize Produoticn' 
For 1978/19 Compared with 1977/78 senson! 

, 

Region of Pl.'oduction-: Area Pruduction Aver. Area Yield Production Aver. 
Yield (Feddans) ( 'lIon) (Kg!f. ) (Feddens) ( Ton) (Kg,!f. ) 

Northern Province 1,000 400 400 1,000 400 

Nile Province* 1,000 400 400 1,000 400 
--

Blue Ni.1e Province* 30,000 6,000 200 41,000 12,000 

White Nile Province'" l,QOO 200 200 l~'JOO 200 

Southern Kordofnn PrOV1nce~ 15,000 3,000 200 11,000 • 3,000 

Southern Region'" 91,000 33,000 363 90,000 30,000 

Total 139,000 43,000 308 145,000 46,000 

1 Adapted from table from Ministry of Agriculture, Food and Hatl1ral R';!sources, At:ri
cultural Economics Administration, AGricultural Statistics Division. 

'" In particular attacl::ed by weaver birds of the genus Ploceus spp. 

~OO 
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Table17 Bird d3mage problems in Kenya, Que1ea Control Unit, Miristry of Agriculture (DWRC 1973 Annual Report) 

SPECIES 

Quelea guelea 
ae1mo Q.Le~ 
( Sudan Oi och) 

Chestnut 
Weav~r 

Other \'/eaverS 
that feed all 
small grain 

CROP AFFECTED 

Wheat 

Sorghum 

Bul rush Mi 11 et 

ringer r1llet 

Ri("~ 

Wheat 

Sorghum 

Bul rus h Mi 11 et 

Finger Millet 

Rice 

Wheat 

Sorghum 

Bul rush Mill et 

Fi nger Millet 

Rice 

STAGE 

~'i 1 Ie: 

Milk 

Any stage 

Any stage 

TIME PERIOD AREA 

Oecerrber - JantJ.3ry and Rift Valley and Centr(ll Provinces 
April - August 

Janua ry - "1arch Eas tern Provi nce 

January - March 

January - March and 
April - August 

Eastern and Central Provfnces 

Eastern, Rift Valley, Nyanza, and Western 
Provi nces 

Mil k Yea r- roun ci in respectfve schemes in No,"thern, .Iestern. 

Any stage Decembe)' -January and 

Any stage 

Any stage 

Any stage 

Any stage 

Milk 

Milk 

Any stage 

Any st~ge 

Mil k 

Apri 1 - Augus t 

January - March 

January - March 

January - Narch and 
Apri 1 - Augus t 

Yea r- round 

December - January and 
Apri 1 - Augus t 

,January - March 

January - ~1arch 

January - March and 
Apd 1 - Augus t 

Yea r- round 

Central, and Coast Provinces 

Rift Valley and Central Provinces 

Eastern Province 

Eastern and Central Provinces 

Eastern, Rift Valley. Nyanza. and Western 
Provinces 

In repsectfve schemes in Nyanza. Western, 
Central. and Coast Provinces 

Rift Valley and Central Provinces 

Eas tern Provi nee 

Eastern and Central Provinces 

Eastern, Rift Valley. Nyanza. and Hestern 
Provi nces 

In respective schemes in Nyanza, Western, 
Central. and Coast Provinces 

~ The above given chart for crops with approximate time for damage and areas grown is more or less correct 
thouqh sometimes'will be affected by the rain start and the introduction of same crops to other provinces. 



Tab1 e 3. Que1ea damage 1 n Kenya (m~RC 1974 Annua 1 Report) 

DAMAGE AREJI,S ~/EATHER PAHERN 
BREEDING 

CROP TIME SEASONS OTUER 
GENERA~ SPECIFIC DRY LONt~ SHORT 

RAINS RAINS 

K1tale 
Ju1-Nov £1 Doret May-Jun Ju1-Dec Feb-Apr Aug & Mar Emergent Damage 

West 
Nyeri 

Ju1-Aug Narok Nanyuki 
WIIEAT 

Dec-Jan Nyeri Nar-Apr 
Nanyuki Sep-Oct 

Central May-Jun Jul-Dec Feb-Apr Aug & Mar 
Jun-Oct Nakuru 

Nyanadura 

Ahero 
West Bunyala 

Varies 
Central Mwea Tfbere 

RICE 

May-Aug . East Garissc Sep-Oct Late r1ar Late Oct Dec & Apr 
Ngau Feb-Mar - Aug - Feb 

Vades North ~Iandera Sep-Oct Late Mar late Oct Dec & Apr 
Turkwell _Feb-Mar ~ Aug - Feb 

HILLET Machako~ Emergent Damage 
SORGHlJl>t Jan-Feb Central Kttu1 Machatos-Kitui 

Oct-Nov 
-------------



Table 4. Quelea damage in Tanzania (DWRC 1974 Annual Rtport) 

-DAMAGE AREAS WEATHER PATTERN 

CROP TIME OTHER 

GENERAL SPECIFIC DRY LONG SHORT 
RAINS RAINS 

Emergent Damage 

iungate Jul- Sungate 
WHEAT Jul-Sep Northeast Makuyun1 Nov Mar-Jun Dec-Jan Makuyun1 

Feb Mar-Apr 

Jun-Sep Northeast Same 

Musoma 
~1ay . Nov .. 

May-Jun Northwest Mwanza 
Shinyanga 'Oct Apr 

Apr-Jun . Rufigi Basin 
RICE Central . Kl1angal1 Apr- Jan-

~ar-Jun Kl10sa Dec Mar 

Myomero 

Emergent Damage 

Mar-Jun South Mbeya May Feb Mbarali 
'~bara 1 t Jan Apr 

-'=" 
Oct-Nov U1 



Table 4 (continued 

DNtAGE AREAS WEATHER PATTERN 

CROP TIME OTHER 
GENERAL SPECIFIC DRY LONG SHORT 

RAINS RAINS 

Jun-Jul Northwest t-twanza 

MILLET Sh1nyanga 
SORGUUH Singida 

Mar-May Central Oodoma 
Morogoro 
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~A.BLJ 

STATUS OF VERTEBRA':'E FEST P 

lerte
brate 
JIass 
Aves 

---.-
Vertebrate 

Order 
Vertebrate Pest Species 

Common l~ame Latl.n NeI!le 

Passeriformes 1. Red billed weaver 

2. House Sparrow 

3. Golden sparrow 

4. Maske1 weaver 

5. Black-headed weaver-
,. 

Yellow-backed " .:-. 

7. Cinnamon weaver 

8. Red bishop 

9. Dura bird 

Columbiformes 10. Dove 

Psittaciformef 11. Rose-r1ngedparakcet 

~l~ guelea ~thiopica 

Passer domesticus arboreus 
Passer domesticus niloticus 

Auripasser luteus 

Ploceus taeniopterus 

Ploceus cucullatus 

Ploceus cani talis 

Ploceus badiu8 

Euplectes hordeacea 

Eunlectes ~ 

Streptopelia spp. 
StigmatopelIa spp. 

Psittacula krameri 

, 

~amma- Rodentia 1. rJIul timamr.late rat 
2. Nile (Grass) ret 
3. - -

Mastomys natslensis macro1eni 
Arvicanthis niloticus testicu 
Acomys cabiricrnus 

Modified end updated from 1975 tabulation by Sedig Beshir, 
previouc Head of Bird and Rodent Control Section, Plant 
Protection Department, Khartoum North, Democratic Republic 
of the Sudan. 

~eyne H. Bohl, 1/20/80 
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)BL~S2 1979 In THE SUDAN'" 

Crop De.maged 

All cereal crops 

Cereals, fruits and 
vegetables 

It It 

Cereals and fruits' 

.. " 

.. " 
n ,,' 

Cereals, fruits and 
vegetables 

Cereal crops 

Cereals, particularly 
ripening sorghum 

48 

Uethod of Control 

Aerial and ~ound spraying at nest colonies 
and roosts using fenthion + diesel oil. 

Nest destruction and scaring. 

" It " " 

Aerial.spraying at roosts and colonies using 

fenthion mixed with diesel oil, also. nest 

destl:lction and scaring methods • 

Scaring, nest destruction and trapping. 

" " " " " 

Scaring and e erial spray:i.ng at roosts using 
fenthion mixed vlith diesel oil. 

Ripening fruits,i.e., guave Scaring and shooting. 

Cereal CZ0PS, ,t;roundnuts, Zinc phosphide 8lld warfarin poison·baits. 
xis ve~etables, fruits and -



49 

Bashir, S. El and S. A. Baehi::'.' n. d. The role of aircre.:"t on weaver 
bird contrcl ir- 5udar.. T]n:!..vEysi ty of I'Jlartoum and !~linistry 

of Agricul tu::-e. K:hartomn, 

Besser. J. F. 1976. 4-P~inopyri_lne for protecting crops from birds -
a cu::-rent r·eviev;. ;Oro:::. Vert. PC? s: Conf. 7: 11-16. 

Besser. J. P., W. E. Bohl and B.A.R. Ali. 197R. Quelea inves:i'gation" 
ir. the ~;'...:cdano 'rrip Rep. -SUd2.n, Oc t. JO - Dec. 4, 1978. U • S. 
Fish anG. ',':ildlife Service, m'mc, Colorado,- and Mj !listry of 
.Agricul ture, PI ant Prot (':c t ion Dept., Sudan. Type\'JI'i tten. 
16p. 

Bohl, W. H. :i.978. '':---J:'' Sudan Quelea J.\"::~ee.rch P!'c1 ect." Symposium on 
Crop Pest tia::lagement in tj"le Suda'>1, F·;bruClry 6-8, 1978 Khartoum 
Sudan p. 1. 

Bruggere, R. L. Dec. 19":9. Trip Report - Sudan Eastern Af):"~"co., October 
15 - November 2~f 1979. '1.S. Pish and Wildlife Service, 
Agency for International :Jl'lvelopment - Control of Vertebrate 
PEstS. 

Cave, O. and J. D. I'JacDonald. 1955.'- i2irds of the Sudan. Oliver and 
Boyd, London. pp. 356-390. 

Centre for Overseas ?est Research. 1976. Pest Control in Rice, Pans 
~anunl No.3, Secane. Edition' (completoely revised). Hobbs the 
Pri~t~r L~mited, London. pp. 207-211. 

Crase, F. T. 1974. An evaluation of methiocarb as a blackbird 
repellent when aerially applied to maturing rice. Study 
No. DP";102.3;..48, Work Unit DF-102.3. Denver \'7ildlife Research 
Center. 5 p. 

Crase F. T. aaJ R. W. DeHaven. 
a~ a bird repellent. 

1976'. Methiocarb: its C1..~rent status 
?roc. Vert. Pest Con:f. 7:46-50" 

Cro(,k. J. H. and P. Ward. 1968. rI!~le que lea problem in Africo:~ In The 
Problems of Birds'- an Pests. Inst. BioI. Symp. No. 17. \Burton 
and Wright, eds.). Acederoie Press, London. pp. 21:-239. 

De Grazio, J. W. 1973. Quelea bird problems in African agriculture, 
vertebrate dam;:,ge control research, 1973 AnT-ual Progres~ 
Report, cc.":';'lerative aeencierr USAID/USDI-FI'IS, DWRC, UITDP/PAO, 
GO/ts. of E'~hlopia and Kenya. Denver, Colomeo.. 21p. 

De Grazio, J. "!.. l~) !'. Vertebrate dB!!l8f':-; contr-ol re search - bird Emd 
rodent pro'b:'ems in African agriculture. Trip Rep. Ea's't 
Africa. F2b. 10 - lJarch 1, 1978. In mmc files. 2p. 

1978. World bird dacage problems. ?roc. 8th V~=tebr. 
Pest Cont., Sacramento, California. pp. 9-24. 



50 

1979. 'Vertebrate daTYlage contr'ol research' - bird' and 
rodent problems in .~rican agricUlture. Trip Rep. Sudan, 
Kenya, 1~arch 30 - April 19, 1979. In D1?.'RC fi lese 18p. 

De.Grezio, J. W. and :L.~. Dehaven. 1974. Quclea bird problems in 
African agricultures: annual report vertebrate damage control 
research. USAID/USDI-?V:S/UHDP /FAO. 28p. 

Denver Wildlife Research Center. 1976-. Vertebrate D8lTIn.ge Control' 
neseurch in Agriculture, 1976 Annual Progress Report. U.S. 
Fish and 1J/ildli:'e Service and U.S. 'Agency for International 
Development. Denver, Colorado. pp. 17-44. 

_____ ~-_-:-__:_-~--:--::-:-_-" 1977. vertebrate Damage Control 
Recearch i~ Agriculture, 1977 Annual Progress Report. U.S. 
Fish and Wildlife Service and U.S. ~gency for International 
Development. Denver, Colorado. pp. 15-24. 

1978. Vertebrate Damaee Control 
Research in Agriculture, 1978 Annual Progress Report. U.S. 
Fish a.~d Wildlife Service and U.S. 'Agency for International 
Development. Denver, Colorado. pp. 39-59. 

DogGett, H. 1979. Sorghum'.' Tropica.l Agri'cultural Series. Longmans, 
Green and Co. Ltd., London. 40)p. 

Dorow, E. and W. Meinzingen. 1978. SmaTYlary Qf our activiti~s in weaver 
bird contro'l during September/October 1978. Sudan. 
Type\7.ritten. 3p. 

Dyer, M. I. and P. Ward. 1977.' "1!anagement of Pest Situation" Chap. 1. 
Granivorous Birds in Ficosystems (ed. J. Pinowski and 
S. C. Kendeigh), Interna.tiona1 Biological' Programme Vol'; 12. 
Cambridge University Press, Great Britain. pp. 267-300 • . ' 

Food and Agriculture Organization of the United nations'. 
prot~ction roanual, African Grain-Eating Birds. 

n.d. crop 
Unpaged. 

Guarino, J. L.¥ 1968. EValuation of a colored leg"tag for starlings 
and blackbirds. Bird-Banding 39(1):6-13. 

GuB.rino, 

He.ssen, 

1972. Methiocarb, a ch-emic3.l 'bird repellent: a review 
of its effectiveness on crops. Proc. Vert. Pest Conf. 
5:108-111. 

J. L. and D. F; Mott. 1976. Avitrol PC Corn Cll0jJs-99 for 
preventing blackbird' damage to ripening grain sorghum in 
Kunsas'. ·"Unpub1. Rep. of Study No. DF-102, Work Unit 
DF-I02.3. Denver ~ildlife Research Center. 9p. 

El Sheikh. '-1978/79. Ministry of Agriculture Food end l~atural 
Resources. A[riculture Eco~omico Administration; Agricultur
a.l St~tistics Division, Dept. of Agri. Economics, Khartoum, 
Sudan. 



51 

Haylock,J. W •. 1959. Investigations on the habits of Quelea and their 
control. Dept. of Agri., Kenya. l6p. 

Y.rj. ttle, C. B., 11. R. Quellette, D. J. Cunningham, and J. F. Besser. 
1976. Protection of ripening whe at from blackbirds vii th 
methiocEll"b 5.n north :!)akota. Bird Damage"Res."Rep. No 18. 
Denver Wildlife Research Center. Unpubl. 4p. 

Lack, D~'" 1966. Populati'on studies c~ birds. Chap. VIII, Quel-ea' in 
tr.opical Africa~ Clarendon Press, Oxford. pp. 150-164. 

Linhart, S. B., R. Flores Crespo, Qlld G. C. Mitchell. 1972. Control of 
veDlpire bats ,by' topical application of an anticoagulant', 
chlorophacinone. Bol. Ofic. Sanit. Penruuer. 6(2):31-38. 

Laurens, D. C. '1955'. ' Biology of Quelea ,g,uelea la.tha."l11. 
C.C.T.A./C.S.A. (55) l24~oint Secretariat, Dakar. 

- 1975 ~ , Quelea control in South Africa. Dept. of Agri. 
-----.. T:-e-c~h. Ser., Plant Protection Research Inst.i tute, Pretoria., 

S. A., Chap. XIV. pp. 290-390. 

Mackworth-Praed, 'C. W. and C. H. B. Grant.'· 1960. 2nd ed. Birds of 
Eastern and l'!orth Eastern, Africa. Uric'an Handbo'ok of Birds 
Series I, Vol. 2, Longmans, England. pp. 944-946. 

. . . ,. 

Martin, L. R,.,' and J. J. Jackson. ' 1975.' 'Field te sting- a bird repe 11ent 
che:2ical: on cereal crops. Rep. to FAO, L.)me. ,t;;'. 1-13. 

Mott, D. F., p..nd L. E. Le'llis. 1976.' Methiocarb: e. bird repellent on 
l':...pening grain sorghum. Sorl~)lUm Newsletter 19:95-96. , 

MottD. F., ,'J. I,. Guarino, E. \V. Schafer, Jr", and D. J. Cunni:1.gham. 
1976. Methiocarb for preventing blackbird du.:.:w:ge to 
sprouting rice.' Proc. Vert. Pest Conf. 7:22-25. 

~ational Academy of Scienoes. 1974. African agricu~~ural research 
capabilities~ Committee on African Agricultural Research 
Capabilities, l-Iational' Academ:r of Sciences, r!eshington, D. C. 
22lp. 

'National Academy of Science'~.-, 1978. Postharvest Food Losses in 
Developing Countr:1.ea. ' Washington, D. C. 206p. 

Naude, T. J. 1955. The red-billed i':eaver' and its control. Fmg. 
s. Mr. Octoher. Reprint No. 69. p;J. 1-4. 

Ngals., M. 

Ngala., M. 

G. 1976. Assessment of kill as the only factor in 
determining the succes's of' failure of the ~~elea control' 
operations. ,~isc. Rep. No. 934. TPRI, AruEha, Tanzania. 
Unpubl. 5p. 

G. ~d w. H. Bohl. 1976. Trapping of Quel~a birds in 
Tanzania for Denver Wildlife Research Center and Tropical 
P?~t1cides Research Institute, 1abo~atory re~earch, reporting 
on sexing technique, food habits end other data collected 
durl:ng ,s1:udic.'J Aug. 5-20 and' Nov. 8-29, 1976. i.lisc. Rep. No. 
932. TPRI, Aru,sha, Tanzanta. Unpubl. 8p. 



1976. Research attempts on Quelea dcmage 
assessment methods in Tanzania and Kenya, leading to cereal . 
crop protecti0n through utilization of methioc~b and Avitrol. 
r.Hsc. Rep. No. 93J. TPRI, A:-usha, Tanzania. Unpubl. IIp • 

. 
Royall, VI. C., Jr., J. L. Guarino, and O. E. Bray. 1974. Effects of 

color retention of leg tltrearrrers by red-winged blackbirds. 
West. Bird Bander 49(4):64-65. 

~~hafer, E. W.'; Jr., R. B. Brunton, N. F. Lockyer, and J. W. De Grazio. 
1973. Comparative toxicity of seventeen pesticides to the 
Quelea, house sparrow and red-winged blackbird. Taxicol. 
Appl. Pharmacol. 26:154-157. 

Schmutterer,' H. 1968': Pests of crops in r ........ +'l-teast en.d central Africa. 
pp. 213-222. 

Schmutterer, H. 1969. Pests of ' crops in northeast and central Africa. 
Gustav Fischer, Verlag, stuttgart. 296p. 

Thomson, Sir A. Landf3borough (Editor).' 1964'. 
McGraVl-Hill. Book,Company, New York. 

, ' 

, ' 

A new dictionary of birds 
928po 

JNDP/PAO.' 1976. Rese8l"ch into the control 'Of gre1n-t. ... ating birds, 
Cluelea quelea.. Draft Terminal Rep. (Prep. ~~or Tabling , 

... 1:.\,:: :ighth l~eeting'of the Coordinating Committee.) UNDP/SF-R.AF71 
.... ,55, 2,'ech. Rep •. ' Rome. Italy. pp. 1-22. 

Vance, P.,' 11.' 1976. The relationship of several, plant characters with 
grain yield in sorghum and their use'in estimating grain loss 

'through pest activity. Australian J. of Exp. Ag. and Animal 
Husbandry 16:129-134. 

'" 

\'iard, P e 1965 e' 'Feeding, ecology of the black-fa'ced dioch, que1e~ 
quelea., in Nigeria. Ibifl'l07: 173-214. 

1971. The 'migration patterns' of Quelea quelea in Africa. 
Ibis 113:275-297. ' , 

1972. '"East Arr::..ce.tropi::al 'bird pest research prOject final 
report. OTiA Research Scheme ,R. 20920' COFR. 2Jp. 

" 

197 3. tinnua1 of techniques used in research on' Quelea birds. 
UNDP/,FAO, AGP:RAP/67/087 wo~-'l:i.llg peper (manual). Rome, 
Italy. 53p. 

1973. Re8e~ch'into the control of grain-eating birds 
(0uelea.-Quelea), manua.l'of t~clmiques' used in research on 
Quelea birds. Urnp/FAO. Rome, Italy. 5Jp. 

Wilson, C. Eo :,::,).17. 'rhe .sudan Di.och in Grein Grovr.!"'t; Ar.eas.' 
ReprintE:':' from Sudan Tiates and :P.ecords, Va:. VXVT!.I. 
- ~c. Corguodale a!ld Co. Lt c ., London. pp. 151-156. 




